It's happening more and more these days.
People who buy home computers trust
Shugart disk drives, because they use them
at work.
So when they lay out their own hardearned cash for ahome system, they demand
the same quality and reliability they've
found in their office systems.
Which explains why so many people are
using Shugart drives in personal computer
systems today. More than any other drive,
in fact. So many more that Shugart is now
the number one supplier of disk drives
for personal computers.
That means we've got more experience
than anyone in the personal computing

marketplace. Experience in design and manufacturing. In applications engineering.
In field service. All based on our eight years
of building reliable drives in volume, and
shipping over 1.8 million.
So when you're designing your next
personal computer system, remember: except
for the office, there's no place like home
for aShugart disk drive.
For complete details on our full line of disk
drive products, contact Shugart Associates,
475 Oakmead Parkway, Sunnyvale, CA
94086. Telephone: (408) 733-0100.

,P Shugart

Right from the very start.
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Show us
the spec and we'll finish
the keyboard.
When you come to Cherry for akeyboard your
problems are over. You pass them on to us,
because we'll take over your project from
conception right through to quantity production.
We have the engineering skills and experience
to more than satisfy all your individual
requirements, and our keyboard capability

ORE

extends across the whole spectrum of keyboards.
Whether you want afull word-processor or
typesetting model, aboard for astandard
intelligent terminal or lineprinter, apoint-of-sale
or home-computer unit, or aspecial key-pad,
standard design or custom, we'll provide the
necessary technology and quality—at the right price.
Cherry. The key name in keyboards.

8

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Ave., Waukegan, IL 60085

• 312/689-7612

• TVVX: 910-235-1572

Worldwide affiliates and phone numbers: Cherry Semiconductor Co ,p., East Greenwich, RI. U.S.A., 401-885-3600 •Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 •Cherry Electrical
Products Ltd. Harpenden 1Heirs) England, 1058271 63100 •Cherco Brasil Industria E. Comercio Ltda., Sao Paulo, Brazil, 55 10111246-4343 •Hirose Cherry Precision Co., Ltd.. Kawasaki, Japan, 044 933 3511
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You don't get the lion's share of the
market by pussyfooting around.
You get it by building the most reliable tape, disc
and printer controllers available. Our very first
production units built in 1975 are still going strong.
Wespercorp controllers work, right from the
moment they're installed, because we thoroughly
test and document the performance of each one under
actual operating conditions before shipment.
You get it by building one of the best service
organizations in the business.
Should you need us anywhere
in the world, well
be there fast.
We even fly our

own airplanes, so you won't have to wait.
Wespercorp controllers and cabinets fit DEC
(LSI-11, PDP-11) IBM Series I, Data General, and
Perkin Elmer computers. Delivery in 30 days ARO —
sometimes even faster.
Get the complete story. Call or write us today.
Wespercorp., King of the Jungle, 14321
Myford Rd., Tustin, CA 92680. U.S.A.
Ph. (714) 730-6250.

western peripherals.

WESPEF(LiNE• DATASYSTEMS

'',Number 1in controllers.
Visit us at NCC
Booth #2610
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Buying software gets systems to market sooner: aspecial report, 163
NATIONAL COMPUTER CONFERENCE

NCC to set exhibitor record in roomy McCormick Place, 172
MICROSYSTEMS & SOFTWARE

Hardware comes to the aid of modular high-level languages, 175
Bringing the benefits of C-MOS to a Multibus-compatible computer, 178
TEST & MEASUREMENT

Functional and in-circuit testing team up to tackle VLSI in the '80s, 189
SOLID STATE

Maximizing a 64-K RAM's operating margins, 197
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ENGINEER'S NOTEBOOK: 202

215 NCC New Product Preview
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Highlights
Cover: Clearing the software hurdle, 163

SENIOR EDITORS: Ray Connolly, Bruce LeBoss

The computer may be central to increasing industrial productivity, but it
suffers from its own productivity problem—that of its programmers, especially for microprocessor systems. However, standard operating systems like
Unix and CP/M and highly portable high-level languages such as Ada are
making microsystem programming easier. Even more importantly, they are
making possible standard, widely available application packages from the
fast-growing third-party software industry, as this special report documents.
The cover illustration is by Ron Chironna.

ART DIRECTOR: Fred Sklenar

Custom ICs take novel routes, 103

ASSOCIATE EDITOR: Benjamin A. Mason

The very complexity of large- and very large-scale integrated circuits brings
with it a greater, not lesser, need for custom-designed chips. And these
devices have their own high-level conference—the cicc, or Custom Integrated Circuits Conference, which will take place this year in Rochester,
N. Y., on May 11-13. The circuits and processes to be discussed reveal
possibilities for standard ics as well, notes this Probing the News story.
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16-bit processor heeds the call of modular languages, 175
Microprocessor designers are seeking to embrace the advantages of the latest
high-level languages—increased software reliability and maintainability, as
well as programming productivity—by embodying their modularity in the
processors themselves. One such chip, the 16000, takes on the monitoring of
the individual modules.
Functional, in-circuit testing combine for VLSI, 189
Whether essentially scaled-down or new designs, large-scale integrated
circuits represent, in effect, anew level of test requirements, and that is only
the beginning, for very large-scale integration will take those requirements
even further. A new system joins comprehensive in-circuit testing with
functional techniques so as to be up to the test demands of the 1980s.
Innovations mark 64-K RAM, 197
A 64-K dynamic random-access memory puts new architectural features and
new circuit designs using multiple device thresholds to work for both
excellent performance and ease of manufacturing. To boot, it takes collective
advantage of the best aspects of earlier RAM designs.
And in the next issue ...
A preview of the Electronic Components Conference ...a new errordetection and -çorrection scheme ...bubble memories come to removable
cartridges ...two electrically erasable programmable read-only memories
made with n-channel metal-nitride-oxide-semiconductor technology.
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Shown actual size

the
sinemilier
the worlds smallest and
lowest priced flatpack mixer
shrinks size and cost.
The ASK-1 from Mini-Circuits '5 95 (10-49)

Mini-circuits
Model ASK1 'Plastic Case

Until now, the smallest mixer flatpack available
was 0.510 by 0.385 inches or 0.196 sq. inches.
Now, Mini-Circuits introduces the ultra-compact ASK series, measuring only 0.300 by 0.270
inches or 0.081 sq. inches, more than doubling
packaging density on aPC board layout.
Utilizing high production techniques developed by Mini-Circuits, the world's largest manufacturer of double-balanced mixers, the ASK-1 is
offered at the surprisingly low price of only $5.95
(in 10 quantity).
\
Production quantities are available now for
immediate delivery And, of course, each unit is
manufactured under the high quality standards
of Mini-Circuits and is covered by a one-year
guarantee.

ASK-1 SPECIFICATIONS
FREQUENCY RANGE:
RE LO: 1-600 MHz;
IF: DC-600 MHz
CONVERSION LOSS:
One Octave from Bandedge: 8.5 dB Max.
Mid-Range: 7.0 dB Max.
ISOLA770N:
L-R: 45 dB Typ.: L-I: 30 dB Typ.
ABSOLUTE MAXIMUM RATINGS:
Total Input Power 50 mW
Total Input Current, peak: 20 mA
Operating Temperature: —55'C, +100'C
Storage Temperature: —55' to +100'C
Pin Temperature (10 sec): +260 .0
WEIGHT .35 grams
(.01 ounces)

CASE Plastic

Mini-Circuits

A Division of Scientific Components Corp

Worlds largest manufacturer of Double Balanced Mixers

2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156
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Never before...
200 watts
of RF power with
incredible
versatility
3200 Lspans
250 kHz to 150 MHz.

Now there's acompletely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz And at175 watts, the
range extends to 150 MHz
Imagine the wide range of applications you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.
And, like all ENI power amplifiers,
the 3200 Lfeatures unconditional
stability instantaneous failsafe
provisions, and absolute protection from overloads and transients.
The 3200 Lrepresents abreakthrough in RF power versatility
and packaging. Never before has
there been anything like it commercially available anywhere'
Contact us for ademonstration
of the 3200 Land our complete
catalog on the other amplifiers in
our wide line ENI, 3000 Winton
Road South, Rochester, NY14623
Call 716/473-6900, or Telex
97-8283 ENI ROC.

ENI
The advanced
design line of
power amplifiers
6
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Publisher's letter
A year ago at the annual National
Computer Conference, the industry was concerned with the problem
of generating software adequate for
the demand. This year, as the NCC
draws near, relief from the programmer crunch is in sight.
The special report on software
productivity (p. 163) describes the
third-party software market, representing one solution to the crunch, as
well as tools to help programmers to
be faster and more efficient, another
far-reaching solution. Prepared by
computer and peripherals editor
Tom Manuel and microsystems and
software editor Colin Johnson, it
points out that programs are now
often easier to buy than to write.
"The systems integrator can design machines knowing there's a
whole spectrum of software available
to the end user without the systems
integrator having to write it. And the
software is available when the
machine is," Tom comments.
Many of the new software publishers are concentrating on programs for small-business machine
manufacturers. But even large, wellestablished computer companies are
seeing the advantage of using these
outside service firms.
Among the productivity tools discussed are structured-programming
techniques and the languages, such
as Ada, that are geared to them.
Also coming into play is automated
program generation—that is, programs that generate programs. "It's
the wave of the future in programming aids," comments Colin.
Speaking of the NCC, also in this
issue is aspecial section of exclusive
stories on new products to be introduced at the show May 4-7 at Chicago's McCormick Place (p. 215).

This lineup was put together by new
products editor Jeremy Young from
reports filed by our news bureaus.
And for a glimpse of the NCC program and exhibits, see the overview
on pages 172 to 173.
Voice messaging is one of those
trends that seems to heat up to big
dollar expectations before equipment
is even built. For example, Rob
Lineback, Dallas bureau manager,
who prepared the Probing the News
story on this subject (p. 99), learned
that manufacturers are expecting the
voice-messaging market to be worth
over $3 billion by the end of the
decade.
Though few such systems are
being delivered today, there's lots of
activity, with several companies,
including giants such as AT&T and
IBM, revving up systems or planning
products. Why all the excitement?
"Voice messaging is the missing link
in office automation," Rob explains.
"At a recent conference on office
automation, the sessions on voice
messaging were packed."
Incidentally, note that Rob's full
name is actually James Robert, giving him probably the most famous
initials in Dallas these days, thanks
to television.

A snoted in the last issue, the Electronics Index for 1980 is available. For a copy, circle number 370
on the reader service card.

Wanted: a Business Trends editor
A newly established department of the New York editorial staff of Electronics
offers a unique opportunity for a skilled communicator interested in the
business side of technology. We seek an experienced business journalist with
agood statistical or market research background in the electronics field. An
EE or an MBA in market research or an economics degree would be
eminently desirable. Send your résumé to the Editor-in-Chief, Electronics,
1221 Avenue of the Americas, New York, N. Y 10020.
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Our up-to-date techniques have enabled
one-touch operation.
Compact and Economical P-ROM Programmer
Model 1860
Soft-touch mode button allow one-touch operations for all
functions. Simply depress the start button to start the run.
Our coinpact P-ROM programmer provides dense utility through easy one-touch operation.
"Model 1860" offers excellent performance via onetouch operation.
Specify mode necessary operation mode and an electronic tone
is sounded to indicate that the ready state has been established. Then, pressing only the start button causes all operations to be performed. Programming data to on MOS and
bipolar device is also feasible through the replacement of the
personal and socket module. The serial I/O capable of editing
data is equipped with aRS-232C and 20 mA current loop in the
standard way. Model 1860's excellent performance and operability masterfully packaged in the compact cabinet will meet a
wide variety of applications.
"Model 1861" permits simultaneous progranuning of 8
MOS devices through one-touch operation.
The Model 1861 is special designed for simultaneous multiprogramming of up to 8MOS devices. The specifications of the
PTR and data editing are the same as those of Model 1860.
Electronics/April 21, 1981

Model 1860

P-ROM Programmers Model 1860 Series
Model 1880

Programmabe
devices

Interlace

Serial

Model 1881

i2716 (.2758). i2732.
i2732A, i2764, TMS2532.
TMS2564 and compatible.

Exe uswely for simultaneous ganged
programming of 8MOS,
i2716(i2758), i2732,
i2732A, TMS2532 and
compatible.

RS-223C and 20mA
current loop (or TTL leve )
switch selectable,

RS-232C. 20mA current
loop, or TTL level
selectable as specified
when ordering

Baud rate: 110, MO. 600. 1200, 2400. 4800. 9600

ttandaird)
Paseel
Size .weight

PTR parallel interface
PTR (PRE-400A option) with arate of 400 chisec.
280 (W) x208(D) x65 (H)
mm, 25kg

28C (W) x208 (C) x75
nun, 35kg

(H)

MINATO ELECTRONICS INC.
4105, Miriam Yamada -cho, Kohoku-ku,

Yokohama, 223, Japan Phone: 045-591-5611
Cable: MINATOELEC YOKOHAMA
TELEX: 3822-244 MINATOJ
Circle 7 on reader service card
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Plastic Film
Capacitors
Lead Spacing 5mm

•Space saving design up to 1pF
al High capacitance/temperature
stability. Suitable for automatic
insertion; available on tape
for volume usage

WIMA MKS 2 Metallized
polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/
polycarbonatelpolypropylene with
metal foil electrodes.
WIMA PCM 5 mm
Capacitors:
Tomorrow's technology!
WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.O. Box 2345 •D-6800 Mannheim 1
Fed. Republic of Germany
U.S. Sales Offices:
THE INTERNATIONAL GROUP INC.
North Dearman Street •P.O. Box 23
Irvington •New York 10533 (914) 591-8822
TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 •(213) 846-3911
8
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Readers' comments
Ironic juxtaposition
To the Editor: The Jan. 27 Career
Outlook [p. 174] states that the "demand for engineers graduating with
amaster's degree will grow 20% over
1980, and on average they will earn
$25,000." Ironically, the left side of
the same page carries an ad seeking
a person with an MSME for all of
$8.41 per hour, which comes to
under $17,500 ayear.
Two conclusions, both probably
correct, are possible. The first is that
engineering salary figures published
by industry or college-affiliated organizations are inflated by the desire
of both these groups to attract more
people into engineering. The academics need to keep their classrooms
full, and corporate groups desire the
glut of engineers that lets them keep
salaries down.
The second conclusion is that the
ad was placed so that an alien can be
hired for the job. An employer may
not hire an alien unless it is first
shown that no American could be
found to fill the opening. And what
better way than to advertise for a
very low salary?
Irwin Feerst
Massapequa Park, N. Y.
Ada's portability
To the Editor: Your "Special report:
Ada, the ultimate language" [Feb.
10, p. 127] may have been too generous in accepting the claims that have
been made for this language. All
programming languages tend to be
at their best before their implementation and use.
A case in point is found in the
grossly exaggerated claims made for
the portability of Cobol-60, which
have just not proven true. Ada differs in sophistication and detail from
Cobol-60, but it does not differ in
principle.
It is extremely difficult for different teams in different countries to
write any programming language,
much less a portable language. It
would be nice if that were acknowledged and portability claims made
with greater caution.
Alex d'Agapeyeff
CAP Microsoft Ltd.
London, England

ZERO TC
GIGAHERTZ
TRIMMERS
Giga-Trim''capacitors are
tiny variables which provide
aconvenient means of
fine tuning RF hybrid and
microwave circuits. The new
improved design has a
temperature coefficient of
zero, increased Q of >3000
to >5000 at 250 MHz
and significantly reduced
dynamic tuning noise.
Available in a variety
of mounting styles, and
capacity ranges from
.3-1.2 pF to .8-8.0 pF.

Electronic Accuracy
Through
Mechanical Precision

Manufacturing
Corporation
400 Rockaway Valley Road
Boonton, New Jersey 07005
201-334-2676
TWX 710-987-8367
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The Industry
Standard.
Receive-Only Printer
150 cps optimized
bidirectional forms printing

High-quality
forms printing
132-character wide,
adjustable carriage

Operator control/
indicator panel

High-quality
dot matrix
character font

,mt-0--000.0"00111111111.11,1101111

Covered auxiliary
control panel for
user configuration

Receive buffer for
data overflow protection

Optional custom color
for systems integration
110 to 9600 baud
transmission speeds

The OMNI 800* Model 810 RO,
with its reputation for outstanding reliability, sets the standards
that other printers in the industry are measured against. And
with good reason. Great for
applications like report generation, invoicing and ticket printing, the 810 RO's field-proven
performance handles heavy
workloads with ease.
TI is dedicated to producing

quality, innovative products like
the Model 810 RO. And TI's hundreds of thousands of data terminals shipped worldwide are
backed by the technology and
reliability that come from 50
years of experience.
For more information on
the Model 810 RO, contact
the TI sales office nearest you,
or write Texas Instruments
Incorporated, P.O. Box 202145,

Dallas, Texas 75220, or phone
(713)373-1050. In Canada, write
Texas Instruments Incorporated,
41 Shelley Rd., Richmond Hill, Ontario
L4C 5G4, or phone
(416) 884-9181.

We put computing
within everyone's reach.

*Tradetnark of Texas Inesuments

Copyright © 1981, Texas Instruments Incorporated

TEXAS I
NSTRUMENTS
INCORPOR AT ED
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The International
Standard of Quality
guarantees these
électrical AgiLs on
all parameters over
the operating tern
peratme
e: 0.1%
onMOSRAMs&
ROMs; 0.2%
Bipolar Logic
81 Interface; 0. 0ibi
Linear, LSI Logic
& other memories.

Good isn't good enough anymore. Yesterday's acceptable quality levels are simply
unacceptable. Here's what we're doing: Effective April 1st, every part we make will
meet or exceed INT•STD•123.
Nobody does it better

Advanced Micro Devices D
901 Thompson Place, Sunnyvale, CA 94086 •(408) 732-2400

Editorial

Software should be eligible for tax credit
If the Reagan Administration is serious about
stimulating the domestic economy in general,
and high technology in particular because of its
contribution to the export-import balance, it
could well turn its attention to the inconsistent
Federal and state attitudes toward taxation of
software. The first big stumbling block to regulation is the lack of a decision about whether
software can be classified as what accountants
call tangible property. After all, argues the Federal government, it can't be weighed, felt, or
seen, so how can it be put in the same class as
hardware and taxed? Not so fast, say many of
the states; software is as inherent a part of a
hardware system as a printed-circuit board or a
cabinet, so it must be taxable.
Reflecting this indecision, Massachusetts has
just become the 27th state to slap asales tax on

software (5% in its case). And for
industry organizations like the Data
Management Association's software
to continue their fight throughout
against such levies.

their part,
Processing
group vow
the nation

But an overriding consideration may be that
computer and communications hardware are eligible for the Federal 10% business-stimulating
investment tax credit. However, since Washington says software is intangible property and
untaxable, it is ineligible for the credit.
Government has aright and anecessity to tax,
and the taxed have a right to object. But if
software is seen by more than half the states as
tangible and taxable, then it would to be time for
the Federal government to reconsider its stand.
Will the present Administration recognize the
technical realities and change the rules?

Giving abreak to R&D
On the subject of taxes and credits, another vital
component of America's technology mosaic
deserves some attention: research and development. Specifically, the subject is how to encourage business to make major investments in R&D.
One way, says Harry J. Gray, chairman and
chief executive officer of United Technologies
Corp., the Hartford, Conn., conglomerate, is to
permit businesses to take accelerated depreciation allowances — astep proposed by the Reagan
Administration—to recoup investment costs
more quickly. But another aid, suggested Gray
in his keynote address earlier this month at
Electro/81, would be to permit businesses to
choose the year in which to take the deduction.
"Depreciation allowances obviously are of no
12

value unless they can be applied against taxable
income," he said. "Such ameasure would benefit these companies as well as the small, startup
entrepreneurships that have been so important
to our industry."
United Technologies' chairman hammered
home his point when he stated that "it has been
estimated that roughly two thirds of all advances
in managerial and technical knowledge stems
from R&D programs. And it is said that half the
increases in U.S. productivity over the past 50
years have stemmed from advances in technology. R&D is what yields these advances."
R&D, in other words, keeps the progress pump
going. And if permitting a movable deduction
would strengthen the process, we're all for it.
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You can't tell by specs alone.
It's not just the state-of-the-art
4MHz clock rate that makes our new
7804 STD BUS card something special.
It's not just the on-board counter/
timer with four cascadable channels.
Or the byte-wide memory that
allows mapping and strapping in any
combination up to 8K bytes of RAM
and 32K bytes of ROM and PROM,
or up to 65K bytes with the
companion 7704 memory card.
Dynamic RAM refresh, power-on
reset, bi-directional address and control
bus for DMA ... all are features you
can get from other STD BUS card
manufacturers.
What's extraordinary is the quality.
Our new Z80A CPU card is built by
Pro-Log—the people who designed the
STD BUS concept.
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Like every one of our STD 7000
series cards, this Z80A CPU card is
built with proven, industry-standard
parts. All components are 100% tested
and burned-in. It's designed to work
reliably with all of our STD BUS
interface and I/O cards, and to keep
on working and working in the field.
We're so proud of our high quality
that we back it with aone-year parts
and labor warranty.
That's why our
customers ask us to
build STD BUS
cards they could
get somewhere else.
Because no one
builds cards with
Pro-Log's attention
to quality and
reliability.

Ask our customers.
Find out what our customers say
about using Pro-Log STD 7000 cards.
Write or call for our S'TD BUS
applications brochure, plus technical
data on our new 7804 CPU card, its
companion 7704 memory card, and
our full line of STD BUS products.
Pro-Log Corporation, 2411 Garden
Road, Monterey, CA 93940, phone
(408) 372-4593.
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Bonelli to provide expertise for St .Gobain's expansion
into semiconductors, computers, and office automation

Textool is
your best
"single source"
for test
and production
sockets!
Now, Textool applies its years of
experience as aleading supplier of
zero insertion pressure (ZIP) and other
test sockets to offer you the
convenience of filling your test and
production socket requirements from a
single source.
Textool's expanding line of
specialized ZIP DIP pin grid and chip
carrier production sockets is designed
with the durability and quality required
for atest environment,
yet in sizes and at
low costs essential
to production
sockets.
As IC's become more complex and
expensive, socket quality and design
are of ever increasing importance. The
value of one destroyed device well
exceeds the total cost of buying
several sockets. Considering this fact,
Textool continues
to design quality
and reliability into
all their sockets
to help keep
your test and
production
expenses at an
absolute minimum.
Detailed information on Textool's
complete line of sockets/carriers for
test, burn-in and production
applications is available on request.

lop executives of France's huge St.Gobain-Pont-à-Mousson industrial
group make no bones about their
inexperience in the fields of semiconductors, computers, and office automation. But in light of the company's recent push into those areas—it
controls mos newcomer Eurotechnique SA and Franco-American mainframe maker cii-Honeywell Bull
and holds a30% share in Italy's Ing.
C. Olivetti & Co.—the group obviously needs some expertise in the
front office.
That is why Pierre Bonelli, a 10year veteran of Texas Instruments
Inc., is now agroup manager for the
company, headquartered in Neuilly
on the outskirts of Paris. "What attracted me is that the group is committed to an ambitious and courageous diversification—it is a fascinating endeavor," Bonelli says. "My
most important responsibility is improving the internal coherence of the
group," he explains, "to foster synergy and ensure the coordination of
different activities."
Given the number and variety of
St. Gobain's various partners, there
is plenty of coordinating to be done.
Some 47% of CII-HB belongs to Honeywell Inc. Then, 49% of Eurotechnique, the semiconductor manufac-

At GI, Gaur is point man
for advance into speech ICs

Textool Products Department
Electronic Products Division/3M
1410 W Pioneer Dr, Irving, TX 75061
214/259-2676
Providing the glue. Pierre Bonelli will try to

3M
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turer that started producing its first
4-K static random-access memories
late last year, is held by National
Semiconductor Corp., a joint venture that Bonelli helped form.
Finally, Olivetti is committed to IBM plug-compatible mainframes, furnished by Japan's Hitachi
Ltd., and also is hoping to supply
terminals for the French electronic
telephone directory project. However, to further muddy the waters,
Olivetti did not team up with CII-HB
as originally planned, but with
Thomson-csF, a Eurotechnique
semiconductor rival.
Eurotechnique is the youngest and
weakest member of the St. Gobain
family and will undoubtedly require
extensive nurturing. But Bonelli,
who has an engineering degree from
France's Ecole Polytechnique and an
MBA from the Harvard Business
School, is convinced that, starting
with National's technology and adding St. Gobain's financial support
and commitment, the new company
should be able to hold its own technically and commercially within five
years.
Director of Ti's Southern Europe
division from 1970 to 1975, after
starting with the company in 1966,
and then manager of the digital circuits operation in Houston until
1977, Bonelli says Eurotechnique is
plotting a course based on a Japanese map. "Learning how to massproduce—without accident—that is
how the Japanese began. They did
not try to modify the processes or
designs. Their 16-K memory? It is a
U. S. design."

improve coherence of St. Gobain group.

Already a veteran in the nascent
speech synthesis industry, Jai P.
Gaur is now at General Instrument
Corp. to lead its push into the talking lc market. Gaur, who played an
important role in the development of
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PDP-11/03® PDP-11/23®

FIRSTMICRO"
MICROCOMPUTER SYSTEMS

FIRST COMPUTER CORPORATION NOW OFFERS
MICROCOMPUTER DEVELOPMENT SYSTEMS IN
BOTH 11 /03 AND 11 /23 CONFIGURATIONS.

power, expandatility and operating systems
of the larger members of the PDP-11 family
while retaining tie proven cost effective
0-Bus architecture. These systems save you
money, improve programming efficiency,
and boost productivity.

The Basic PDP-11 /03 systems offer the
designer alow cost compatible alternative to
the larger members of the PDP-11 family. The
larger faster PDP-11 /23 systems offer the

PART

11T03-L

11V03-L

11123-L

11V23-L

SRVXLLB

SRVXSSB

SRWXLLA

SRWXSSA

KD11-HA
CPU 11/03

KD11-HA
CPLJ 11/03

KDF11
CPLJ 11/23

KDF11
CPLI 11/23

MSV11-DD
32KW
Memory

MSV11-DD
32KW
Memory

MSV11-DD
32KW
Memory

MSV11-DD
32KW
Memory

RLO1
Controller

RX02
Controller

MSV11-DO
32KW
Memory

MSV11-DD
32KW
Memory

RLO1
Controller

DLV11-J
Serial 14)

DLV11-J

OPEN

Serial (4)
BACKPLANE

FM1-1

OPEN

OPEN

OPEN

OPEN

RX02
Controller

RLO1
Controller

DLV11-1
Serial (4)

DLV11-J
Serial (4)

OPEN
OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

BDV11-AA
Bootstrap

BDV11-AA
Bootstrap

BDV11-AA
Bootstrap

BDV11-AA
Bootstrap

Serving the world with cost effective computer systems.

CF Registered trademark of Digital Equipment Corporation
Trademark First Computer Corporation

RLC1
Controller

TM

TVVX NUMBER 910-651-1916

Ea'st computer corporatuon

corporate square/825 north cass avenue /westmont, illinois 60559/(312) 920.1050

SOUTHERN REGION

Houston. TX (713) 960-1050
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WESTERN REGION

California (To be announced)

NORTH CENTRAL REGION
Chicago. IL (312) 920-1050
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thesis chip set for its Speak & Spell
products, is in charge of strategic
market planning for audio products
at Gi's Microelectronics division in
Hicksville, N. Y.
Speech synthesis is no longer a
technological problem, according to
Gaur, who at 39 has earned credentials in both marketing and technolo-

gy (he holds a Ph.D. in electrical
engineering from the University of
Minnesota and an MBA from Texas
Tech University). Gaur sees much of
the future development work going
into improving quality, lowering
prices, and educating potential customers on the implementation of
speech chips in myriad consumer

CODELINIC

OPTICAL DATA LINKS
10Mbps — 20Mbps — 50Mbps — 100Mbps
High-Reliability Integrated Construction
Optical Fiber Lengths To Greater
Than 1000m
TTL Or ECL Signal Input & Output
Single 5Volt Power Supply
Built-In Codedata - Encoding
With Clock Output Or Free Format Data
Codenoll Also
Offers Analog
Data Links

ENGINEERING POSITIONS
AVAILABLE
Electro -Optic — Design and develop
advanced concept laser scanning and
optical disc storage subsystems. One
position will require some lens design.
BS/MS/PhD.

COMING SOON:

CODESCAN•"-1
Semiconductor Laser

Scanner

CODEHEAD"-1
Semiconductor Laser Head
For Video &Computer
Disc Systems

Electronics — Design high speed
digital and analog circuits for use in fiberoptic receivers and transmitters as well
as laser scanning and video disc subsystems. BS/MS/PhD.
Technicians — Develop, breadboard,
and evaluate laser diode scanning and
optical disc subsystems. AS/or equivalent.

CODENOLL

TECHNOLOGY CORPORATION

Talk leader. Jai Gaur sees job as improving
quality, cutting prices, educating customers.

products in such areas as automobiles, computers, and telecommunications.
"Part of our job is to coach customers," he observes. "Microprocessors have been around for seven or
eight years now, and there's been a
lot of customer education during
that time. In the case of a memory
chip, the customer knows what its
specifications are. But speech chips
are very different from other integrated circuits."
For instance, the commas affecting speech have to be inserted by the
user at the front end of the process,
"and he has to learn to tweak the
technology to have words said correctly," Gaur explains. He adds that
many companies may delve into the
art of code generation for speech to
retain product confidentiality.
"The problem with speech is that
so many of the issues are psychological and linguistic, rather than technical," he observes. "The technology
is way ahead of the marketplace as
far as the chips are concerned. But
speech is a subjective issue, and
that's why the market is reacting so
slowly. After all, speech chips aren't
just pieces of silicon, they represent
alot of overhead, and companies are
going to take their time before making that investment."

1086 North Broadway, Yonkers, NY 10701 /(914) 965-6300
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—asures gain, phase

From 5.000 Hz to 13.000000 MHz, HP's new 4192A LF Impedance Analyzer measures
shift and delay of complete circuits such as filters and amplifiers.

Now

complete component and network analysis in one

versatile new instrument. Meet HP's
The new HP 4192A is both aquality LCR meter and ahighly
accurate network analyzer—the first instrument to combine
both capabilities in asingle, compact, easy-to-use package.
It's also about half the cost of buying two separate highquality instruments.

S,GN ED FO

HP -IB
SYST

EMS

4192A.

Compre her sive Testing—Fast
Tests that formerly required two instruments can now be
performed by the new 4192A. Functioning as a network
analyzer, the 4192A lets you measure amplitude gain or loss,
(continued on third page)

General Purpose Electronic Instruments

New

pulser —superb for today's fast logic circuits

This new HP 8161A Programmable
Pulse Generator has reserve speed
for ECL and other fast applications.

AC parametric tests for fast logic circuits such as ECL,
advanced Schottky etc., can be performed now conveniently
and accurately using the new HP 8161A 100 MHz Programmable Pulse Generator. With 1-5% basic timing accuracies,
< 1.3 ns variable transition times and 0-50 °C specified
temperature range, this high-speed stimulus makes testing
more effective in production, R&D and incoming evaluation.
The 8161A's variable transitions are faster than 1ns between
20% and 80% of amplitude, and therefore give superb ECL
capability.
Option 020's independent second channel is indispensable
when two correctly-timed pulse signals are needed in, for
example, set-up and hold-time measurements. Ideal for

generating complex pulse shapes, Channel Add mode
allows circuit response to glitches, spikes and ringing to be
investigated.
In addition to the wide temperature range for accurate,
reliable system operation, one-year recalibration and warranty periods save maintenance time and money. To help get
started quickly, HPL and BASIC programming examples are
included in the comprehensive user documentation.

Check Bon the HP Reply Card for adata sheet on the 8161A
and a complimentary application note.

HP's new electronic counter brochure helps you choose
the counter for your needs
It's easy to select the electronic counters that best suit your
application needs with HP's new electronic counter
brochure, in English, German, French, Italian and Spanish
editions.
You're most likely to find the counter you need in HP's
product line, for it's the industry's broadest. Eleven, distinctly different, HP counter families span the range from
basic, frequency-only models to universal and microwavemodels with unmatched performance and versatility.
This new, eight-page, four-color publication summarizes
the capabilities of all our electronic counters—including the
newest ones and their accessories too. For example, you'll
find models with ±20 ps time interval resolution or models
that measure the frequency of carrier bursts as brief as 60 ns
up to 40 GHz. Yet, you'll also find an exceptionally low-cost
HP, lab-grade universal counter.
German, French, Italian and Spanish editions of the
brochure are available in European countries where those
languages are spoken. An English edition is available
everywhere else.
Check C on the HP Reply Card for your free copy.
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General Purpose Electronic Instruments

New 1000 watt power supply coribines high frequency
switching technology with autoranging
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HP's 1000 W autoranging power supply uses high frequency switching technolDgy to provide expanded capability in systems and laboratory
applications. An interface option adds remote programming status feedback, remote shutdown and output bias supplies.

A new autoranging power supply with the highperformance characteristics and special design features useful in automatic test system applications have been added to
HP's autoranging power supply family.
System designers who need a variety of fixed programmable power supplies get operating freedom and flexibility in the compact, lightweight and efficient HP 6012A
Power Supply. In addition to filling the need for up to 1000 W
of power in the lab, the 6012A has special interface and status
feedback features for automatic test systems. Typical applications include semiconductor burn-in systems, PC board test
systems, and automatic production processes. Option 002
provides aconvenient low-cost means of integration using a
37-pin connector on the back of the power supply.
The 6012A also provides maximum output power over a
wide and continuous range of voltage and current combina-

tions without requiring manual selection of the proper output
range. This feature, unlike conventional cvicc power supplies
which provide maximum output power at only one combination of output voltage and current, makes the 6012A convenient, cost-effective and capable of satisfying many different
dc requirements. For example, an engineer would need a
20 V and 50 A supply, a40 V and 30 A supply, as well as a60 V
and 17.5 A supply to cover arange similar to that of the 6012A.
The 6012A's versatility is further enhanced by alab supply
including mode and status indicators, adjustable overvoltage
protection, two 10-turn potentiometers for high resolution
control, amplified current monitor terrninàls, and voltage and
current meters.

Check D on the HP Reply Card for technical details.

Two instruments in one save time, costs, bench space
(continued from first page)
phase shift and differential phase shift. Then, if your circuit
does not operate properly, use the 4192A as an LCR meter to
measure individual components. To assist you, eight optional test fixtures let you connect to your networks and
components. All this can add up to savings in test time, bench
space and instrument expense.
Excellent frequency resolution of 1 Hz at 13 MHz plus
7-digit frequency display set the 4192A apart from other LCR
meters. Add those features to its 5 Hz-13 MHz frequency
range, fully programmable voltage levels and the capability to
measure grounded components, and you can see that it's an
LCR meter and then some.

As a network analyzer, HP's new 4192A offers extremely
high accuracy (0.02 to 0.09 dB) and high resolution (0.001 dB)
in the top 20 dB. That's the kind of performance only higher
priced network analyzers can offer.
In the lab or in manufacturing, you can use HP's new
Impedance Analyzer to measure complex components,
evaluate filters and hybrid IC's, design and evaluate circuits,
semiconductors and electronic materials, plus much more.
HP-IB is standard for high-speed, automated testing.
Obtain complete technical data by checking E on the HP
Reply Card.
LA
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The new HP 1000 Model 5 Microsystem: Fee A low-cost
ON

computer system so modular you virtually design
it yourself.
The modular design of the Model 5gives
system designers, automation OEM's,
and industrial and laboratory end users
exceptional flexibility in configuring aMirosystem to their specific needs.

The newly-announced HP 1000 Model 5is the smallest and
lowest-priced complete computer system in HP's family of
real-time computers.
Integrated into an attractive benchtop microcomputer system package are an L-Series processor, twin flexible disc
drives, CRT display and keyboard. The resulting Model 5
Microsystem can be put to work in awide range of industrial
and laboratory applications where an intelligent terminal
isn't enough, but a typical computer system is either too
expensive, performance "over-kill", or both.
You can start with either RTE-L or RTE-XL, our powerful
multi-programming multi-user operating systems. Their
modular construction lets you build the real-time computing
environment your applications programs demand; programs

you can develop in Assembler, FORTRAN 4X, BASIC, and
PASCAL languages. Our IMAGE data base management package gives you apowerful tool for simple and efficient data
management. Need graphics? Picture the possibilities offered by our GRAPHICS/1000 software. Like all other
software packages, these are all upwardly compatible
throughout the entire HP 1000 line.
But the modularity doesn't stop with software. To the standard 540k bytes of mini-floppy mass storage can be added
hard discs with capacities ranging from 12M to 20M bytes.
You optionally can replace the basic 64k bytes of main memory with a 128k or 512k byte memory board. You can also
choose from two built-in terminal options—an HP 2621 or an
HP 2624, each with or without a thermal printer. Standard
boards on the base system include the CPU, memory, terminal interface, disc controller and HP-IB interface, leaving
room for three more I/O or memory boards of your choice.

Check Fon the HP Reply Card for further details.

General Purpose Electronic Instruments

HP's microwave counters now protected against
severe input overloads
The chance that you'll cause costly damage to an HP microwave counter's input circuit is far less when you specify
HP's Option 006, Input Limiter. This limiter extends the
already excellent damage limit to inputs of up to 8 W (+39
dBm) CW, and of up to 100 W (+50 dBm) peak pulsed. For
input protection up to 26.5 GHz, this new option is available
for HP Models 5340A, 5342A and 5343A Microwave Counters,
and for HP Models 5356A and 5356B Frequency Converter
Heads. It is installed at the factory when the instruments are
ordered with Option 006, and is also field installable in counters now in use.

Shown here are two HP microwave counters that can, when equipped

For more information, check G on the HP Reply Card.

witn HP's new Input Limiter Option, withstand more severe input overload than ever oefore.

MEASUREMENT/COMPUTATION

NEWS

Computers, Calculators, and Peripherals
D SIGN D OR

New eight-pen F
s
timi plotter family now colors your
high-quality engineering and scientific graphics
Ten Pen Colors in Two Line Widths
HP's new eight-pen plotters now make it possible to use as
many as eight different colors on asingle plot—all without
operator intervention.
The six new microprocessor-controlled plotters, Models
98720T, 72200T, and 7221CfT, are enhanced versions of the
HP single-sheet, A3 (11 x 17"), flatbed, 4-color plotters.
Available in astandard C-version or in an automatic paper
advance T-version, they will totally replace the four-pen
models at no increase in cost.
Extremely flexible, high-quality professional graphics are
possible thanks to the 10 pen colors, each in two line widths.
These colors include avariety of mid-range blending colors
especially suited for business graphics and aseries of bold
colors for line differentiation. Currently available are red,
green, blue, black, violet, turquoise, brown, gold, burnt
orange and lime green.
To keep pens fresh, airtight caps protect the pen tips while
they are stored in stables at the front of the plotter. The
plotters automatically store pens and select new pens at the
push of abutton, or upon receipt of aprogram command.
The plotters also speak one of two programming languages
to provide the most efficient communication method for your
computer: Compacted Binary and Hewlett-Packard Graphics
Language (HP-GL). HP-GL is a set of easy-to-understand,
two-letter mnemonic instructions, while the compacted binary language is optimized for remote data communications at low baud rates. Both languages cover the full range
of plotting needs, from vector plotting to enhanced graphic
presentations.
All plotters internally generate character sets, dashed lines
and handle other high-level functions with a resolution of
0.001" (0.025 mm). Graph limits and plot scaling can be programmed or controlled through the front panel.

Avariety of interfaces and programming languages enable these plotters to work with a host of Hewlett-Packard and non-HP computers,
peripherals and controllers. Typical applications include: business and
financial plannino, computer-aided design, chemical analysis, measurement and test data recordings, manufacturing and engineering

Check H on the HP Reply Card for full details.

drawings, numerical control verification, cartography and more.

General Purpose Electronic Instruments ==

How to analyze the economics of using signature analysis
for troubleshooting microprocessor-based products
Here's anew application note that helps you determine the
cost and feasibility of using Signature Analysis for testing
and servicing microprocessor-based products. It presents a
detailed economic model useful to people involveld in product design, manufacturing, field service, cost control, or in
the managment of any combination of these functions.
Eight assumptions, which usually affect the economic
analysis for any product, are examined. Major emphasis is on

simplified rules that aid in estimating incremental costs and
savings, in addition to calculating return on investment.
The model is derived from expérience with Signature
Analysis in hundreds of products ranging from a $300 instrument to a$100,000 ATE system.
Application Note 222 3, "A Manager's Guide to Signature
Analysis" is available free of charge. Check I on the HP
Reply Card.
1[4]
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Two new software packages for the HIHP Series 80
personal computers now give you an all-purpose data
base management system and "electronic worksheet"
DESIGNED

0

ÍÜ

SYSTEMS

HP Series 80 personal computers for professionals provide
solutions for business and technical professionals. They feature integrated high-resolution CRT's, full keyboards, enhanced BASIC language and unusually powerful graphics
capability in arugged, portable package.
Two new software packages are now available for the
Series 80 personal computer: Information Management Pac
(IMPac) is a data base management tool for accessing,

modifying, searching and sorting data; and VisiCalc Tm
PLUS which is an enhanced version of the award-winning
"electronic worksheet" software.
Personal Information Management System
IMPac teamed with an HP Series 80 Personal Computer,
and the 540K byte, random storage capacity of the HP 51
4 "
/
flexible disc dual-drive, becomes an all-purpose personal
data management system for business and technical professionals. It helps you manage more information and perform
complex analysis right at your desk.
The IMPac software has a friendly querying system to
prompt the non-computer user; areport writer for organizing
printout, sorting and statistic capabilities for comparison
analyses; and graphic capabilities which enable you to create
line, curve, bar and pie charts for clear impact in reports or
presentations great for organizing data.
Great for Organizing Data
Any job that requires organization of data—clients' names,
accounts, products, experimental data—into further
categories can use the HP Information Management System.
For example, information on a part number could include
data ordered, date delivered and cost.
Possible applications include creating, updating and printing inventory records, customer mailing lists, catalogs or
other data bases.
VisiCalc Tm PLUS an electronic worksheet
HP's VisiCalc Tm PLUS is a major new software tool. It's
an electronic worksheet that instantly recalculates results as
you change the variables. You can evaluate functional behavior, select variable alternatives, perform cost analyses and
more, with greater accuracy and using more variables than
you thought possible. You key in the what-if questions and
immediately see their effects on your solution. No programming is necessary. You can become sproficient with
VisiCak' PLUS in afew hours. VisiCak Tm PLUS features
many powerful tools, and the entire HP Series 80 BASIC math
set, plus graphics. Create professional presentations with
curve-fitting plots, stacked or clustered bar-graphs, exploded
pie charts and line graphs, all in up to four colors, on paper or
on transparencies.
Only From Hewlett-Packard
HP Series 80 personal computing systems are serviced by
HP technicians and on-site service contracts are now available. We urge you to judge for yourself with a hands-on,
one-on-one demonstration at your HP dealer.
Check A on the HP Reply Card for complete details.
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New low parasitic beam lead PIN diode for
microwave frequencies
Hewlett-Packard's new HPND-4005 Beam Lead PIN
Diodes are designed and manufactured to offer exceptional
lead strength while achieving excellent electrical performance
at microwave frequencies. These diodes are produced by a
new HP planar process which captures aminimum amount of
active silicon material in a dielectric frame. This process
minimizes the amount of parasitic silicon and produces
diodes with avery low resistance-capacitance product, while
providing large beam anchor points which increase beam
strength.
Typical electrical characteristics for the HPND-4005 are:
series resistance of 4.5 a; capacitance of .017 pF; breakdown
voltage of 120 V; and reverse recovery time of 20 ns.
Designed for use in stripline or microstrip circuits, the
HPND-4005 diodes are also particularly well suited for circuits requiring high isolation in aseries diode configuration.

-
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This new beam lead PIN diode combines extremely low capacitance,
low series resistance, and rugged construction for applications in
switching, attenuating, phase shifting, limiting and modulating at mi-

Check Jon the HP Reply Card for details.

crowave frequencies.

HP introduces new, high-performance,
ten-element bar graph array
With HP's new 10-Element Bar Graph Array, the HDSP4820/30/40, displaying information in recognizable bar graph
form is easy. A special package interlock feature facilitates
end stacking alignment, while the low profile, only 6.10 mm

(0.24"), streamlines design and is compatible with other HP
front-panel products. Total package size is only 6.10 mm
(0.24") by 10.16 mm (0.40") by 25.40 mm (1.0").
The Bar Graph Array is available in standard red (HDSP4820), high-efficiency red (HDSP-4830), and yellow (HDSP4840). High ambient problems can be solved by either the
high-efficiency red version, which is brighter than any other
presently on the market, or the yellow version. All of the
colors are categorized and tube packed for luminous intensity. The yellow is also categorized for dominant wavelength.
Viewability is excellent with HP's Bar Graph Array as it
exhibits superior segment-to-segment, on-off contrast. Segment size is also large, 1.52 mm (0.06") by 5.08 mm (0.20"),
and provides awide viewing angle.
To simplify your design, Hewlett-Packard offers Application Note #1007 featuring a description of the bar graph
manufacturing process, athorough explanation of the package and electrical characteristics, adiscussion and summary
of analog and digital interface techniques, available integrated circuits, plus alist of recommended filters.
All are available from authorized HP distributors.

For further information, check Kon the HP Reply Card. For a
free copy of AN #1007, check L.
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General Purpose Electronic Instruments -

Video waveforms brightly
displayed with HP's new TV
sync option

111111111kcci .

Hewlett-Packard now offers an optional TV sync capability
for its 100 MHz Oscilloscopes (Models 1740A, 1741A, and
1742A). This Option 005, adds the circuits necessary for triggering on a composite video signal while maintaining
standard measurement capabilities for design and troubleshooting.
Inputs supplied by Option 005 are compatible with video
outputs, thus ensuring maximum stability and fidelity of
video signals. Detailed examination of lines and test signals is
also offered with the triggering and viewing features provided by this option.
Obtain further information by checking M on the HP Reply
Card.

111.11111.1319
„Iipmmainsimow
A modulated stairstep test signal and the elusive color burst are easily
displayed with HP's new TV sync option.

Components =

New Optoelectronics/Fiber Optics Applications Manual
The HP Optoelectronics Division's understanding of the
growing complexity of today's product applications and the
problems associated with them has led to the creation of the
second edition of the Optoelectronics/Fiber Optics Applications Manual, HPBK-2000. This hard-cover manual provides
solutions to the most common problems that arise in the
application of fiber optic systems, optocouplers, emitter/
detector and digital bar code systems, as well as optoelectronic displays and lamps. In addition, such subjects as
photometry/radiometry, contrast enhancement in visible
displays, the reliability and the mechanical handling of optoelectronic components all are covered. Examples of circuitry
and software for direct utilization in circuit designs are also
given.

Each of the major sections covers the theory of aparticular
area of technology, the theory behind products designed to
service needs in that area and the practical solutions to technical problems encountered in that area. Enough theory and
technical analysis are provided for each application to easily
extend the solution to other applications.
In a single handy source, this authoritative manual provides the full range of technical information that engineers
need to design circuits, specify components and solve problems in optoelectronics/fiber optics engineering. The
Optoelectronics/Fiber Optics Applications Manual can be
ordered and purchased from an authorized Hewlett-Packard
distributor.
Check N on the HP Reply Card for more information.
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SerenDIP
Possibly
the world's
lowest
EMI relay.

The patented zero-switch circuitry
used in our new 645 SerenDIP
incorporates an advanced front-end
IC designed by Teledyne, and
practically eliminates switching
transients. In combination with our
special photo coupling technique,
this reduces electromagnetic interference (EMI) well below the new FCC
radiated emission specifications
This newest member of our solid
"Send for your free copy of the independent test report.

tromechanical and solid state relays.
state SerenDIP family is rated to
If you'd like complete technical
switch up to 1amp (without heat
information about our SerenDIP
sink) at 250VRMS —with peak
relays, or applications assistance,
transient ratings up to 600 Volts.
please call or write today. We're here
SerenDIP relays are UL and CSA
to help you.
recognized.
Teledyne has been an industry
leader for over twenty years. We've
used our technical expertise and
manufacturing know-how to create 'Pr TELEDYNE RELAYS
The best little relays in the world.
the world's best subminiature elecTeledyne Relays 12525 Daphne Ave., Hawthorne, California 90250 (213) 777-0077
U.K. Sales Office: Heathrow House, Bath Rd. MX,TW5 9QP 01-897-2501
European Hqtrs.: Abraham Lincoln Strasse 38-42 •62 Wiesbaden, W. Germany 6121-7001'11
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Standard
Graphics, the
true universal
language.
For 12 years,
Tektronix
has set the
standards by
which graphics
information is
measured:
In resolution.
Size. Software.
Service.
Reliability.
Compatibility.
And breadth of
product line.
Whatever your
own standards
of productivity
and graphics
performance,
you can turn to
Tektronix.
We'll measure up.

For more information,
contact your local Tektronix
sales office or call, toll-free,
1-800-547-1512 (in Oregon,
644-9051 collect).

Tektronix, Inc.
Information Display Division
P.O. Box 1700
Beaverton, OR 97075

Tektronix International, Inc.
European Marketing Centre
Post Box 827
1180 AV Amstelveen
The Netherlands

Tektronbc

COMMITTED TO EXCELLENCE
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LOW
POWER

Switchers

Meetings
ISA Power Industry Division's National Symposium, Instrument Society of America (67 Alexander Drive,
P. 0. Box 12277, Research Triangle
Park, N. C. 27709), Hyatt Pittsburgh Hotel, Pittsburgh, Pa., May
18-20.

1981 IEEE International Conference
on Plasma Science, IEEE, Sweeney
Convention Center, Santa Fe,
N. M., May 18-20.

1

,

More Power,
Less Package,
from
Power Products.
Specify encapsulated switching
power supplies from Power
Products. And get 25 watts of cool,
regulated DC power — neatly
packaged to fit even those
extra-tight spaces.
FEATURES
Regulation:
Line 0.1%, Load 0.2%
Ripple/Noise:
100mV Peak-to-Peak, max.
Efficiency:
80% Typical
Case Size (PC-Mount Models):
3.5" x2.5" x1.25"
Two-Year Warranty
Quick Delivery —
Small Quantities Shipped Three
Days ARO
Volts
5VDC

Amps
5A

12VDC

2.2A

15VDC

1.8A

1-9
Price

OEM Qty.
Price

PC-CARD
Mountable
$169

PC-CARD
Mountoble
$109.85

Chassis
Mountable
$179

Chassis
Mountable
$116.35

Consult Factory for OEM Discount Schedules
Find us in EEM!

4) Power
Products
Division of
Computer Products, Inc.

2801 GATEWAY DR
POMPANO BEACH, FL 33060
(305) 974-2442 •TWX 510-956-3098
30
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Automan 81—First European Automated Manufacturing Exhibition and
Conference, British Robot Association and IFS Conferences Ltd.
(35-39 High St., Kempston, Bedford
MK42 7BT, England), Exhibition
Centre, Brighton, England, May
18-21.

Ninth World Congress of the International Measurement Confederation
(VDI/VDE Gesellschaft Messund Regelungstechnik, Graf-Recke-Strasse
84, P. 0. Box 1139, D-4000 Düsseldorf 1, West Germany), International Congress Center, West Berlin,
May 24-28.
Melecon 81—Mediterranean Electrotechnical Conference, IEEE and
the Association of Engineers and
Architects in Israel, Tel Aviv Hilton,
Tel Aviv, May 25-28.
Fourth Biennial University/Government/Industry Microelectronics
Symposium, IEEE, National Science
Foundation, and International Society for Hybrid Microelectronics, Mississippi State University, Starkville,
Miss., May 26-28.

First European Conference on Cineradiography with Protons or Parti16th Symposium on Electron, Ion,
cles, L'Association Nationale de la
and Photon Beam Technology, IEEE
Recherche Technique (ANRT, 109
Electron Devices Group and AmeriAve. Raymond Poincaré, 75116
can Vacuum Society, Loews Anatole
Paris, France), Tour Olivier de
Dallas Hotel, Dallas, Texas,
Serres, Paris, May 19-21.
May 26-29.
Naecon 81—National Aerospace and
Electronics Conference, IEEE et al.,
Dayton Convention Center, Dayton,
Ohio, May 19-21.
Semicon/West 1981, Semiconductor
Equipment and Materials Institute
Inc. (625 Ellis St., Suite 212, Mountain View, Calif. 94043), San Mateo
Fairgrounds and Bay Meadows Race
Track, San Mateo, Calif., May
19-21.

35th Annual Frequency Control Symposium, U. S. Army Electronics
Technology and Devices Laboratory
Electronics Research and Development Command (Fort Monmouth,
N. J. 07703), Marriott Hotel, Philadelphia, May 27-29.
Microcomputer Show '81, Japan
Electric Industrial Development Association (3-5-8 Shiba Koen, Minato-ku, Tokyo 105, Japan), Tokyo
Ryutsu Center, Ota-ku, Tokyo, May
27-30.

Third European Conference on Hybrid Microelectronics, International
Society for Hybrid Microelectronics
(Conference and Technical Forum
Secretariat, ISHM; II rue Hamelin,
75783 Paris Cedex 16, France), Palais des Papes, Avignon, France, May
20-22.

NCTA 30th Annual Convention, National Cable Television Association,
(918 16th Street N. W., Washington, D. C. 20006), Los Angeles Convention Center, Los Angeles, May
29-31.

Videotex '81, Infomart (122 St.
Patrick St., Toronto, Ont. MST
2X8, Canada) and Online Conferences Ltd. (Argyle House, Northwood Hills, Middlesex HA6 ITS,
England), Royal York Hotel, Toronto, May 20-22.

12th International Television Symposium, Swiss postal and telecommunications administration (Symposium
Secretariat, P. O. Box 122, CH1820, Montreux, Switzerland), Exhibition Center, Montreux, May
30-June 4.

Electronics/April 21, 1981

Perkin-Elmer. Focal point in
projection mask alignment.

This is the projection mask alignment system that revolutionized the
manufacture of integrated circuits.
The Micralign einstrument aproduct of Perkin-Elmer's Semiconductor Operations, is unmatched in
its unique combination of performance and cost features. This is
why there are more of these units in
the field than all other makes combined. Here are just afew of the
reasons why you should setect the
Micralign instrument —
1. Economics — High throughput plus mask savings and increased yields have made short
paybacks aroutine benefit.
2. Performance — The 200 series achieves 1/ micron resolution
with our UV-3 option while maintaining the high throughput characteristic of Micralign systems.
3. Delivery — Perkin-Elmers
proven production record assures
on-time shipment of your order.
Ours is the world's largest production facility because we produce
more projection mask aligners than
all of our competition.
4. Reliability — Right now, 85 IC
manufacturers at 115 sites vvcrld-

wice rely on Micralign systems —
testimony to on-line performance
born of areliability discipline developed on our space programs.
5. Range of Models — Acomplete family of models, ranging
from today's 200 series to the new
500 series, allows you to select the
exact model fo your needs.
6. Packaging — The Micralign
system achieves its high performance in avery ccmpact configuration. The minimal floor space requirement permits retention of high
density production lines and
directly shortens the payback.
7. Service — A responsive,
worldwide organization, athorougn

1 8

operator training program, and detailed product manuals assist in
maximizing up-time.
8. Updating — Most new
Micralign instrument developments
are designed as field retrofit kits,
permitting machine upgrading and
thus protecting your investment.
9. Product Development —
Perkin-Elmer's Semiconductor
Operations is dedicated to the IC
industry Our commitment is to advance the technology and performance of Micralign systems — and
also our product lines of thin film
deposition, etching, and electron
beam lithography equipment — to
meet the needs of our customers.
10. Perkin-Elmer Integrity —
When we put our name on aproduct, we stand behind it with our total corporation. Perkin-Elmer is a
leading multinational manufacturer
of high technology products —
and the world's largest supplier
of semiconductor production
equipment.
For full details write Perkin-Elmer
Corp., Microleography Division,
50 Danbury Rd., Wilton, CT 06897,
or call 203-834-6057.

tecralign Model 241

PERKIN-ELMER
Responsive Technology
Circle 31 on reader service card

Compare our data and time domain logic analyzer
with the industry's leading data-domain-only unit.
For complete analysis, the K100-D outperforms H-P's 1610B1
Before you settle for the HewlettPackard 1610B data domain analyzer, compare it with the general
purpose Biomation K100-D, our
fastest-selling logic analyzer ever.

Compare data domain range.
The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B's 10
MHz rate—for use with faster
multiplexed microprocessors, computers, and ECL bit-slice processors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data display, with 1024 words of memory.

Compare depth of information.
A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your mainframe, mini- and microprocessorbased systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction. The
K100-D's data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race conditions and phase relationships
between signals.

hands down.) To get your free
copy, just use the reader service
number or write Gould Inc.,
Instrument Division, 4600 Old
lronsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D's memory is 8 times as
deep as the 1610B's-512 words
versus 64. The 1610B's 7levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don't
sacrifice vital timing information
for data domain capabilities you
don't need.
The final analysis.
To help you evaluate your needs
before you buy, we've prepared a
point-by-point competitive comparison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P's general purpose 1615A

So vital is this timing information
to complete problem analysis that
industry trends indicate logic analyzers of the future will have both
data and timing analysis capabilities—like the K100-D has today!
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Hewlett-Packard 1610B
A sophisticated data-domain-only
logic analyzer

Biomation K100-D
The industry's finest data/timing
logic analyzer
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KlOG D DIGITAL LOGIC ANALYZER
INPUT*
CHANNELS CIL CO. F4

la> GOULD
An Electrical" Electronics Company

INPUT B
CHANNELS Q2 QI. 7-0
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TISPP
The thermal/intelligent/strip/plotter/printer that. .
Records

Annotates

Prints

Records data from an analog
and/or digital source.

Prints annotations adjacent
to areas of interest both
during and after plotting.

Prints column data at 25
characters per second.

gginailiftetregiete

The Series 6000 TISPP (Thermal/
Intelligent/Strip/Plotter/Printer) is
the intelligent recorder specifically
designed for use with today's new
generation of microprocessor controlled instruments...
This is the one recorder capable of
meeting your most sophisticated
recording needs. Basically athermal
writing strip chart recorder, the
TISPP can also print characters.
The TISPP is both RS-232C serial
and IEEE-488 -GPIB compatible.
Under microprocessor control, it
records data from either adigital or
analog source and can function as
either astrip chart recorder or a
digital plotter. And it annotates the
data, printing either during or after
curve data input. Thermal plotting
speed compensation provides
uniform trace quality while plotting
at speeds of up to 75 CM (30 in.)
per second.
® Registered trademark of Houston Instrument
* U.S. domestic price only

Take alook at these additional
TISPP features. You'll see why
TISPP is the one instrument that can
satisfy most of your recorder/plotter/printer needs.

• Available in one or two pen versions (with annotation on both
curves)
• Prices from 1,795*. OEM discounts available, of course.
For complete information on the
remarkable Series 6000, contact
Houston Instrument, One Houston
Square, Austin, Texas 78753.
(512) 837-2820. For rush literature requests, outside Texas call toll free,
1-800-531-5205. For technical information ask for operator #2. In
Europe contact Houston Instrument,
Rochesterlaan 6, 8240 Giste!
Belgium. Phone 059/227-445.
Telex Bausch 81399

• Full scale analog sensitivity from
10 mv to 5 mv
• 12 bit binary full scale digital
• Chart speeds from one second per
cm to 62 minutes per cm
• 0.3% full scale accuracy

hotnn i
GRAPHICS DIVISION OF

BAUSCH &LOMB
Circle #34 for literature
Circle #146 to have a representative call

Electronics newsletter
Avionics engineers
toughest to find

Second generation
of fault-tolerant
computers unveiled

Quick Connect
prototyping system
due by midsummer

Textronix series
seeks to blunt
competitors' thrust
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Companies with engineering openings are finding that the most elusive
candidates are those with avionics experience, according to ajust-compiled
national survey. Demand for avionics talent is zooming because of contemplated step-ups in aircraft procurement and improvements in their electronic systems, reports Thomas-Mangum Co., a Los Angeles executive
search and consulting firm, adding that avionics replaces software as the
hottest specialty. Overall, the survey notes that, in general, industry hiring
is strong but "not as hot and heavy" as last year, largely because of
recessionary pressures.

Tandem Computers Inc. of Cupertino, Calif., introduced its second generation of fault-tolerant interactive computer systems last week, four years
after the introduction of its first generation. Dubbed the NonStop II
system, it comes in practical configurations containing 2to 16 processors.
With peripherals, the cost ranges from $500,000 up to $4 million. The new
system has a16-bit data path like its predecessor, but it maps up to 23 bits
per processor, or 16 megabytes, whereas its predecessor mapped to 20 bits,
or 2megabytes. In addition, the NonStop II can address up to 1gigabyte
of virtual memory per processor, which is unlikely to be exceeded by any
application program. Input/output-channel memory is increased from 4-K
bytes to 64-K bytes and the number of virtual circuits that can be
established by the new system has also been increased from less than 50
terminals to 255. NonStop II is software-compatible with previous
systems, but it uses loadable control storage rather than programmable
read-only memory to hold the instruction set. The new system also
provides for remote diagnostics and operation via a page-mode—oriented
operations and service processor. Present NonStop systems are fieldupgradable to the NonStop II.

The first automated Quick Connect backplane-interconnection system
could emerge this summer from Computer Numerical Controls Corp. of
Woburn, Mass. Aimed at prototyping and short production runs, the
microprocessor-controlled system would be programmed manually by
"walking it" through a set of backplane interconnections; afterward the
unit would follow the same pattern automatically, recalling it from memory. The unit would be the first to combine the advantages of Quick
Connect, developed by Bell Laboratories [Electronics, Sept. 13, 1979,
p. 98] — low board profile and a single wire per pin— with those of
automated operation. Its developers feel that it could signal the beginning
of ashift away from 1948-vintage Wire-Wrap and thus possibly trigger
development of a new generation of large backplane-interconnection
machines. Already a maker of large Wire-Wrap systems, CNC will be
watching the acceptance of the new machine closely, with an eye toward
offering large, high-speed, totally automated Quick Connect units.

With foreign and domestic competitors pushing to make inroads into
Tektronix domination of the oscilloscope market, the Beaverton, Ore.,
firm is introducing anew line of portable scopes. Called the 2300 family,
the compact units-5 by 12 by 17 in.—weigh only 17 lb., yet have
dual-trace performance and specifications similar to those of the company's model 465 scope, which has for years dominated the service market.

35
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Extremely rugged and immune to electromagnetic interference, the 100MHZ scopes range in price from $2,775 to $3,350, depending on whether
the purchaser wants adelta-time readout or adigital multimeter with it.

Multiuser systems
to bow at NCC

Interstate to make
speech module for
Lear Siegler unit

Addenda

36

TeleVideo Systems Inc., which in just two years has established itself as a
leading supplier of smart terminals, is moving simultaneously into two
new, fast-growing markets. At next month's National Computer Conference in Chicago, the Sunnyvale, Calif., firm will take the wraps off three
low-cost, multiuser (up to 16) microcomputer systems, all based on Zilog's
Z80A 8-bit microprocessor and aimed at small-business applications.
What's more, TeleVideo Systems is extending its line in the terminals
market with the addition of a $699 cathode-ray-tube terminal for end
users and original-equipment manufacturers. Designated the model 910,
this Z80A-based unit, also to be unveiled at the NCC, features switchselectable compatibility for emulating the Lear Siegler ADM-3 or ADM-5
and the Hazeltine 1410 "dumb" terminals. This feature enables the model
910 to be used without modification in existing systems employing many
of the most popular CRT terminals.

Two Anaheim, Calif., companies — Interstate Electronics Corp. and Lear
Siegler Inc.'s Data Products division — have completed an agreement for
Interstate to supply aspeech-recognition module that can be added to Lear
Siegler's ADM-3A and ADM-5 dumb terminals. The board, avariation of
the firm's 100-word module, can be added to existing units by distributors
in a matter of minutes. The price to the end user will be $2,100. Lear
Siegler last year signed a similar agreement with Heuristics Corp. of
Sunnyvale, Calif. [Electronics, May 22, 1980, p. 105], but Heuristics
could not supply enough boards.

Ford Aerospace & Communications Corp. in Charlotte, N. C., has automated wafer inspection. Its WIS-100 system uses a scanning laser and
microprocessor-based analysis to find defects as small as 1¡an, with a
claimed throughput of 600 wafers an hour — twice that of visual inspection. Also, an operator may run two machines simultaneously. ...Oki
Semiconductor of Santa Clara, Calif., having established abeachhead in
the market for 4-bit .single-chip microcomputers, is about to begin
shipping samples of afamily of five 8-bit models, the series 80. They run
either Intel's Isis or Digital Research's CP/M software. ...A new method of microprocessor software development is ready for market at Intermetrics Inc., Cambridge, Mass. It allows routines to be developed very
rapidly in a multiuser minicomputer environment with aid of high-level
languages. The new program is then transferred to atraditional development system for final testing and integration at a great savings in
time. ...Data Media Corp. of Pennsauken, N. J., will unveil what it
bills as the lowest-priced color graphics terminal—less than $4,000 —at
the National Computer Conference. It displays 132 columns of alphanumerics, plus business graphics in eight colors. The 8085-based device is
interchangeable with DEC'S VT-100 display terminal and includes full
keyboard, keypad, and refresh memory.
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uCan Rely On.
High reliabilly pressure transducers from Data Instruments are making
work smoother for industrial, construction, and farm vehicles. As vital
systems — iydraulics, oil pressure, and manifold air — are pounded,
stressed, vibrated, and cortaminated, our rugged pressure transducers
guard reliability. The unique stainless steel case-diaphragm
protests the :ransducer from hostile environments.
Rugged enough to be the best in the worst
situations — this is the pressure
transducer for your demanding application.
VVe've been working under pressure for
more than twenty years providing
transducers you can insta Iand forget.
Remember Data Instruments for the
-forgettable '
pressure transducers...
the rugged ones you can rely on.
If you have ademanding application,
call us for the solution at 617-861-7450.
WE WORK BEST UNDER PRESSURE

Ill DATA INSTRUMENTS INC

411

4 Hartwell Place, Lexington, Mass. 02173
617-861-7450 TWX 710-326-0672

c 1980 Data Instruments Inc
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0.1Hz to 10MHz ±0.5ppm.
1ppm per year. Only $225?:
Our Frequency Standard's precisely on time.
The Model 4401 Frequency Standard
by Global Specialties: for precision
and value, it's a source whose time
has come.
The heart of the 4401 Frequency
Standard is aunique 10MHz precision
temperature controlled crystal oven
oscillator (TCXO). Boasting an accuracy of ±-0.5ppm (±0.00005%) from
0 to 40°C, it offers exceptional long
term stability—aging 1ppm per year.
And it's directly traceable to the National Bureau of Standards via factory
calibration to WWVB.

Two short-circuit protected
50-ohm BNC outputs are capable of
driving 10 TTL loads into matched 50
Q lines, providing square waves from
0.1Hz to 10MHz in 9 decade steps,
with LED indication of the decade in
use. And afrequency multiplier switch
(1X, 2X, 5X) enables you to select fractional frequencies in each decade.
Our new 4401 Frequency Standard sets anew value standard. Giving
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Siontlicant developments in technology and business

Storage technique
cuts flicker
in plasma displays
by Raymond P. Capece, Managing Editor, Technical

Brighter, wider displays
to compete with CRT units
are due to second signal
that sustains glow discharge
Flat-panel plasma displays are on the
verge of head-to-head competition
with cathode-ray tubes for graphics
applications. Burroughs Corp.'s displays operation has evolved a technique that removes the limitations on
display size and brightness, freeing
the simple and rugged flat plasma
units for applications other than
cash registers.
The development from the Plainfield, N. J., operation of Burroughs
OEM Corp. makes possible a screenful of picture elements, or pixels. As
in other plasma displays, the pixels
are produced by a dot-matrix
addressing technique, but a new
storage feature makes possible a
bright, flicker-free picture.
Limitations. For simplicity's sake,
Burroughs designed its conventional
dc Self-Scan plasma display to be
activated by a multiplexed scanning
signal along the rows and columns of
the dot matrix. However, the scan is
limited to about 30 hertz—a row
cannot extend beyond 300 pixels or
so before flicker becomes noticeable
and the display dims.
Existing plasma displays are
therefore limited to about 40 fiveby-seven-dot characters per row. But
the new approach puts the 96-character standard row found in CRT
units within reach. "The width is
limited only by the glass and metal
fabrication process," claims Burroughs researcher James Ogle. He
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and coinventor George Holz will
present apaper at next week's meeting of the Society for Information
Display in New York.
The secret is the storage feature
that allows acontinuously applied ac
sustainer signal zipping along at 16.7
kilohertz to pulse the dots at a far
greater frequency than the slow
address-scanning rate. The display
configuration adds the priming plate
shown in the figure to separate the
anodes and cathodes of the scanning
signal from the rectangular chambers that sit just on top of the plate.
In conventional plasma displays,
the glow discharge for a given dot
took place at the intersection of the
anode and cathode. Now it is confined to the appropriate front cham-

ber, which improves viewing angle.
Combo. The scan signal interacts
with the sustaining signal, which
alternately applies ±85-volt levels
between the metal priming plate and
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Storage display. 16.7-kHz current between priming plate and transparent conductor drives
glow discharge, thereby giving abrighter, flicker-free plasma flat-panel display (above).
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the transparent conductive coating
that has been added behind the faceplate. Together these two signals
form a column of positively ionized
gas through the appropriate small
hole in the priming plate, depositing
electrons on the wall of the chamber.
Many modes. The new display can
operate in three modes: total refresh,
in which each dot is rewritten with
each scan; add dots only; or erase
dots only. The scheme thus allows
selective writing or erasing.
Burroughs says the new design
uses a multiplexing scheme that
reduces the number of address lines
to about atenth of those required to
address each pixel—the approach
taken by some high-performance

flat-panel graphics displays where
cost is no object. Despite its
improved brightness, the new display
actually uses less power than previous plasma devices—about 225
microwatts per pixel compared with
about 700 w for the typical dc flatpanel plasma display.
Burroughs' target is clearly the
CRT market. Though first products
will not have the screen height of
CRT displays, tens of thousands of
pixels can be expected, and 96-character widths seem almost certain.
Initial cost of the first units, to
bow later this year, will be comparable to earlier multiline Burroughs
displays. But the company is making
amajor commitment to the line.

specific level—say, a transistor's
operation—and still observe a large
entity, such as the entire chip or
system," says Robert L. Gardner,
who directs the simulation program.
This approach will be essential for
the coming highly complex VLSI circuits, he adds.
Advance hailed. The Hughes module is asignificant jump in CAD state
of the art, in the opinion of Will
Sherwood, who is consulting software engineer at Digital Equipment
Corp.'s Semiconductor Products division in Hudson, Mass. "The goal is
to have simulation that covers as
many levels as possible," says Sherwood, whose division ranks among
the leaders in design automation for
integrated circuits.
Computer-aided design
The problem in devising aunified
package has been the different simulation techniques required for each
level, he says. Industry word has DEC
poised to launch its own multilevel
simulator later this year, but neither
Sherwood nor acompany spokesman
The Missile division of Hughes Airters, and it also permits development would confirm it.
craft Co. is putting finishing touches and verification of system software
The root of the problem of differon a computer-aided design system and test algorithms along with the ing techniques for differing levels
that includes software capable of hardware checkout. In effect, the has been the lack of a single prochecking out in one pass all harddivision's center for large-scale inte- gramming language powerful
ware levels of a proposed integrated grated design in Canoga Park, enough to describe all levels of hardcircuit. In real time, the CAD module Calif., has combined the hierarchy ware, to say nothing of software. The
can check out ahardware simulation of separate software checks on each
Hughes Ls! design center team
all the way up from its gates through
level of hardware into one concur- thinks its major achievement is its
transistors, circuits, logic cells, and
rent operation (see figure) and has development of just such alanguage.
chips to the system level.
eliminated the need for breadboards.
New language. The team started
The module can test the various
"The whole motivation of concur- with PL/ 1—a difficult language to
circuit functions and timing paramerency is to let an engineer focus at a work with, but strong on describing
network relationships. It then wrote
what amounts to anew common language for simulation.
INPUT PROCESSOR
Industry sources agree that
Hughes' achievement is significant,
saying that the proliferation of the
LIBRARY
many languages necessary to operate
the different parts of a CAD system
SIMULATION
MASTER CONTROL
generally has been aknotty problem.
Hughes expects to have the language
far enough along by the end of the
summer to be using it exclusively in
its CAD system.
Already the three-year Hughes
CIRCUIT
TRANSISTOR
LOGIC
ALGORITHMIC
SIMULATOR
SIMULATOR
SIMULATOR
SIMULATOR
effort is paying off with some chips
in prototype projects and more in the
offing. These ICs incorporate thouMultilevel simulation. Real-time CAD checks of all hardware of a proposed IC design are
sands of gates, and smaller, faster
possible in one pass from gates to system level with anew Hughes Aircraft system.
versions are in sight.

Single pass checks all hardware levels

from gate to system on proposed VLSI chips
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There is no inherent density limitation on chips the Hughes design
automation program can produce,
since computing power comes from
the big Prime Computer 750 minicomputers. Design automation head
Paul B. Weil says that as modules of
the program reach completion they
may be made available to outside
users.
-Larry Waller

Microsystems

Fairchild toughens
processor strategy
Schlumberger money is mounting a
long-term assault on the microprocessor market by its U. S. semiconductor subsidiary, Fairchild Camera
& Instrument Corp. At aParis components show presentation early this
month, Gilbert F. Amelio, general
manager of the recently reorganized
Microprocessor Products division,
spelled out a strategy spanning the
low-cost single-chip 8-bit controller
market, the high-speed 16-bit bipolar sector, and the general-purpose
8-, 16- and 32-bit markets.
The acquisition by Schlumberger
Ltd. [Electronics, June 7, 1979,
p. 42] has long been expected to
light some fire under Fairchild's lagging operations. Amelio's disclosures
show that is beginning to happen;
among other points he made was the
news that his company is ploughing
around $100 million a year into
basic microprocessor research and is
talking of its first production plants
in Europe within three years.
8bits first. Though 32- and 16-bit
machines are attracting much of the
limelight, Amelio started by emphasizing the 8-bit sector. The trend
there is away from bus-oriented circuits to true single-chip microcomputers that are input/output-intensive, he says.
To minimize chip size and hence
cost, Fairchild plans a range of single-chip circuits around a standard
processor offering different program- and scratchpad-memory and
input/output options. The next step
is to get customers to specify their
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Mostek hops on 68000 bandwagon
The ink was hardly dry on Motorola Corp.'s fourth second-source agreement
on its 68000 microprocessor when the company signed up yet another
source: Mostek Corp. The Carrollton, Texas, company joins Signetics, Hitachi, Rockwell, and France's EFCIS as an alternative source for the 16-bit
processor. In moving to the 68000, Mostek dropped plans to make Intel
Corp.'s competing 8086, leaving Intel without a U. S. second source, at least
for the time being.
The Mostek-Motorola agreement signed early this month is much like the
Signetics-Motorola pact [Electronics, March 24, p. 57] and the agreement
with Hitachi. Each of these second sources will be developing peripheral
chips in turn for full photomasks for the M68000 family and technical
assistance from Motorola.
No arrangements have been made for any of the three to second-source
any of the other's peripheral chips. So far only Motorola has the right to
produce all the members of the 68000 family.
Since Intel currently dominates the 16-bit processor market, the loss of
Mostek may be little more than an annoyance. However, the Santa Clara,
Calif., firm has an ace up its sleeve. The recent Matra-Harris joint venture
agreement with Intel [Electronics, April 7, p. 71] includes producing the 8086
in France, and that alternative sourcing may well extend to Harris Corp. in the
U. S. At the moment, the only licensed 8086 second source in West Germany's Siemens AG; in Japan, Toshiba, Hitachi, and Nippon Electric are
working on unlicensed copies.
Mostek switched for two reasons, says Robert Burckle, microsystems
marketing manager. Producing a part for which masks will be made available
will be much easier—the 8086 project was a complete redesign effort. The
second reason, he says, is "the easier migration path to 32-bit machines
offered by the 68000, since it is already a 32-bit machine internally." For
example, bringing the internal 32-bit data paths off chip for the full 32-bit
implementation would retain complete software compatibility with the 16-bit
version.
-R. Colin Johnson

own microprocessors from arange of
standard building blocks within
three years.
The starting point for this objective is asingle-chip version of the F8
series of two-chip microcontrollers
first introduced in 1974. The singlechip 3870 series is already launched,
with more parts this year.
For the custom microchip objective, Amelio admits that the needed
computer-aided design capability to
stitch the different building blocks
together has yet to be developed.
Each of the constituent blocks is to
be available in different form factors
so that they fit together to create a
compact, easily produced chip.
In the 16-bit bipolar processor
market, Fairchild's marketing push
has been stalled by litigation with
Data General Corp. over its 9940
chip set emulating the DG Nova minicomputer [Electronics, March 27,
1980, p. 48]. However, Fairchild has
salvaged something from the project

in the form of the 9445 with an
on-chip multiply-and-divide unit, to
be launched in June.
The instruction set is asuperset of
the 9440, and the software has been
developed by Fairchild, so it will not
be the subject of litigation, the company claims. The clock rate for the
pipelined part is 20 megahertz initially but is jumping to 30 MHz as
the company moves its integratedinjection-logic Isoplanar process
from 4- to 3-micrometer minumum
design rules.
New family. In the longer term,
Fairchild's plans are centered on the
completely new family of softwarecompatible microprocessors being
jointly developed with neighbouring
National Semiconductor Inc. The
16000 series [Electronics, Sept. 27,
1979, p. 42], basically a 32-bit
central processing unit with 8-, 16-,
or 32-bit-wide buses, is being designed from the top down to retain
software compatibility between
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parts. Apart from the CPUs, the two
companies are splitting the development of the 14 peripheral support
chips, including a memory management unit and slave processors transparent to the user. As integration
allows, these will be brought on chip.
Are the two companies too late to
launch yet another microprocessor
family on a possibly resistant market? "We don't think we are too late
for the 32-bit market," says Amelio,
who sees it developing quite gradually. Furthermore, he sees software
compatibility from top to bottom of
the range as avery powerful weapon
and notes that the two smaller parts
will be able to emulate the 8080
instruction set.
-Kevin Smith
Careers

IEEE urged to act
on alien hiring
The employment by U. S. firms of
alien engineers at what are presumed
to be cut-rate salaries is generating
an angry call for action on the part
of members of the Institute of Electrical and Electronics Engineers.
The Los Angeles council's professional
activities
committee
(LAciPAc) is starting acampaign to
push the organization into an activist
stance on the issue.
The committee has just launched
two resolutions upwards through
IEEE channels. One calls for barring
from IEEE publications employment
advertisements that violate accepted
salary levels, and the other urges the
IEEE to work for a strong advisory
role to the U. S. Department of
Labor, which must give its permission for each alien engineer's hiring.
Impetus. Triggering the resolutions was an advertisement in the
January 1981 issue of IEEE Computer, says George A. Morris Jr., committee chairman. "The ad asked for
asuperman who doesn't exist, it had
the wrong job title, and the salary
was at least $10,000 too low."
The ad sought asystems programmer, with an ms and extensive background in many disciplines, plus
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detailed knowledge of graphics technology and software. The salary
offered was $15,000 to $17,000.
Morris says he has seen similar
ads elsewhere. "But this is the first
we've noted in an IEEE publication
offering ajob at substandard pay,"
he adds.
LAC/PAC and many other groups
suspect that such ads are ploys to
mislead the Labor Department,
which must certify that no U. S.
engineers are available for a job
before an alien can be brought in.
The low salary advertised draws no
U. S. applicants, permitting the
company to successfully petition the
department.
Furthermore, U. S. law requires
that salaries for foreign nationals
working in the U. S. be comparable
to those being paid to working
Americans with similar backgrounds. The petitioning company
can point to its low advertised salary
as the prevailing wage for the job.
The committee's . initial resolution urges that employment ads in
IEEE publications offer salaries consistent with those disclosed in the
organization's own survey data. "We
can't tell outside publications what
to do, but we can our own," Morris
says.

In the second resolution, it is proposed that the IEEE seek review of
requests made to the Labor Department to certify aliens in order to
inform it when salaries are out of
line. The IEEE's data on salaries is a
solid guideline here.
For the IEEE to sanction those resolutions requires discussion and formal approval by its U. S. Activities
Board and other appropriate committees meeting over the next few
months. "Action will take time to
percolate up through the committees," points out an IEEE spokesman
at New York headquarters.
Awaiting action. The 19-member
activities board, the parent group of
the regional professional activities
committee, convenes in Chicago,
June 3. Its seven-member operating
committee met last week in Washington, but had not received the
LAC/PAC resolutions. This means
that action will have to await the
June 3USAB meeting.
The institute routinely makes
available membership salary surveys, both national and local, to the
U. S. Department of Labor. Flowever, the Los Angeles proposals call
for a more active advisory role,
including the review of employment
advertising that would likely involve

Apple coprocessor puts UCSD Pascal to work
Adding software power to its processor board that supercharges the Apple II
computer, Stellation Il is introducing the UCSD Pascal system for its add-on
board with a 6809 microprocessor. The Santa Barbara, Calif., company
introduced the Mill to add true coprocessor capability to the Apple's basic
6502 central processing unit [Electronics, Sept. 25, 1980, p. 42], but there
has been little software available for the board.
In contrast, Microsoft's Softcard with a Z80 gives Apple II users access to
the extensive CP/M software base. Stellation Il is now offering a comparable
software setup with its Pascal, which will run on Apples having that language
option. Software-compatible with Apple Pascal, the new system affords an
average twofold speed increase in program execution.
The Apple's 6502 still performs all input/output functions, with the 6809
brought in to execute the pseudocodes that do not involve I/O. The initial
software release will also utilize the 6502 routines for executing floating-point
arithmetic p-codes, but later releases will use the 6809 for everything but
I/O. Speed increases using the 6809 for executing p-codes range from 30%
to 350%, mostly the result of its additional registers and the more efficient
instruction set.
Deliveries of the Mill will now include the UCSD Pascal system and will add
about $100 to its price, bringing it to about $375 when the software
becomes available late this month. Customers with earlier Mills can buy the
Pascal system as an add-on.
-R. Colin Johnson
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the IEEE Publications Board.
That the first proposed IEEE
action on foreign hiring should
emerge from the Los Angeles council comes as little surprise because
concern probably has reached a
higher pitch in the West than elsewhere. Hiring foreign engineers perhaps has been more widespread here,
because of its proximity to Asia
where some countries have asurplus
of low-priced talent.
-Larry Waller

The initial step in designing the
new SuperFET was to apportion the
chip real estate into mos and bipolar
sections for aminimum voltage drop.
"Too small a mos field-effect transistor will produce insufficient base
drive for the bipolar transistor,"
Blanchard says, "while too large a
MOS FET will decrease the currenthandling capability of the combined
transistor structure."
The first part, then, will be a500volt device with 40% of its 245-byComponents
245-mil area devoted to the MOS
FET, giving an on-resistance of 0.3
ohm or less and acurrent capacity of
20 amperes and more. Blanchard
will describe the process at next
week's Powercon 8 conference in
Dallas [Electronics, April 7, p. 97].
Melding mos and bipolar technoloWith only a slight modification,
gies to produce a power transistor
the sequence of steps for fabricating
with both their advantages is aroute
D-MOS power transistors can also
a number of semiconductor makers
build bipolar transistors, he says.
are taking. Several firms, including The cross section of the structure
Supertex Inc., have developed struc(see figure) shows ap-type diffusion
tures that use a high-impedance, that forms the body of the MOS FET
low-current mos input device and a and the base of the bipolar transishigh-power bipolar output device tor. The n+ diffusion forms the
with low on-resistance.
source of the D-MOS transistor and
"The ideal power transistor is one the emitter of the bipolar transistor.
that combines the input and fast
"The high-voltage capability of
switching characteristics of a verti- this combined structure is achieved
cal double-diffused mos power tran- through the use of field-limiting
sistor with the high-current and rings at the perimeter of the p-type
low—voltage-drop characteristics of a diffused region," Blanchard says.
bipolar transistor," says Richard A. The rings keep the electrical field
Blanchard, vice president of the associated with the base of the bipoSunnyvale, Calif., affiliate of Exxon lar transistor and the drain of the
Enterprises Inc. In its new effort, mos device below the critical level,
Supertex is following in the tracks of increasing breakdown voltage.
Siemen AG, with its Sipmos [ElecIn contrast to Sipmos, the Supertronics, March 10, p. 12].
FET structure comprises one large

Power transistors

unite MOS, bipolar

Combo. Supertex' new power transistor combines a high-speed MOS driver with a highcurrent bipolar output transistor, atack other firms are taking, too.
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mos and one large bipolar device,
whereas the Siemens part is composed of small cells connected in parallel, each merging FET and bipolar
functions.
Blanchard says that SuperFET
prototypes have reached breakdown
voltages as high as 600 v; Siemens
has 500- and 1,000-v parts catalogued—but the 500-v part has a0.6fl on-resistance and 8.6-A current
rating. In accordance with Ohm's
law, simply increasing chip area
would drop resistance and boost the
current rating, Siemens says, but
result in amore costly product.
Another two-technology structure
has been developed by the Philips
French subsidiary RTC—La Radiotechnique Compélec. Its version uses
an mos device driving a Darlington
transistor. This approach, however,
is useful only for low-voltage, intermediate-current parts, Blanchard
claims.
With its fast switching characteristics, the SuperFET is likely to find
applications in switching power supplies where operating frequencies of
20 kilohertz and higher are becoming common.
-Bruce LeBoss

Fiber optics

Mainframe makers
pursue optical links
Computer makers are buckling down
to serious work in the development
of fiber-optic links for their systems.
Several mainframe makers, notably
the Sperry Univac division of Sperry
Corp., are devising means for running light-wave lines between central
processing units and peripherals.
Since the typical computer interface comprises control, handshaking,
and data lines in parallel, the first
step is a parallel-to-serial converter
that will permit use of a single
fiber-optic line. A parallel link would
be too expensive and wasteful of the
fiber's data capabilities.
Just such a converter has been
built by R. Kirk Moulton, principal
engineer at Sperry Univac in Blue
Bell, Pa. The unit and the compan-
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Byte converters. With these modules, Sperry Univac can send parallel computer data over
serial fiber-optic cables linking the various elements in asystem.

ion serial-to-parallel converter can
handle transmission of up to 250
kilobytes asecond, which is enough
for such peripherals as printers but
not fast enough for high-speed storage equipment like disks.
As the figure shows, the conversion and reconversion hardware is a
straightforward implementation.
The outgoing control logic appends
start and stop bits to the serial
stream and shifts it out at the 20megahertz oscillator frequency. The
electrical interface is characterized
by long strings of Os followed by
short bursts of control and data bits
in the nonreturn-to-zero format.
On receipt of the start bit, the
receiving control logic starts agated
oscillator, which reinitializes with
each burst. Storing the incoming bits
in a control or data register allows
recreation of the parallel interface.
Moulton's implementation uses 55
small- and medium-scale integrated
circuits. "While even faster performance could be achieved using faster
serialization rates, faster logic families, and a more efficient coding
scheme, the [byte-acknowledgment]
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protocol limitations still would preclude use with disks," he says.
The protocol limitation has been
the stumbling block that has held
back the predicted explosion of
fiber-optic computer communications links. The dominant input/output architecture in today's computers supports byte-acknowledgment
protocols, which do not map well
into serial lines.
In such a scheme, each byte is
transferred through an interlock
using request and acknowledgment
control lines to maintain the handshaking. Thus four one-way protocol
transmissions through the link are
necessary for each byte.
What's more, transmission of each
byte in a stream must await
acknowledgment of receipt of the
first, and cable delays and de-skewing times reduce data throughput
even further. However, this inefficient architecture does require minimal support logic and permits asynchronous transfers, and it made
sense in the 1960s when silicon costs
were high relative to copper.
Computer makers, including Sper-

ry Univac, IBM, and Hitachi, are
looking seriously at message-acknowledge protocols, in which a
block of bytes may be transmitted
before an acknowledgment is required. Such aprotocol is ideal for a
serial transmission scheme because
the maximum data-transfer rates are
limited by the de-skewing time of the
transmission medium, rather than by
the cable or serialization propagation delays.
Step one. These protocols do
require data buffers and interface
logic that is complex enough to facilitate the interchange with minimal
processor intervention. Such an architecture makes sense when silicon
costs are low relative to the cost of
the transmission medium, as is the
case with fiber-optic cable.
Therefore, Moulton sees his
adapters as only the first step in the
spread of fiber optics in the computer world. "Only when such adapters
are widely available and protocol
translation is taken care of will we
see fiber optics make inroads into
computers—and not before," he
says.
-Harvey J. Hindin

Production

Direct-write E-beam
goes on line at TI
Joining one of the more exclusive
clubs in the world, Texas Instruments Inc. is beginning to use
direct-writing electron-beam technology to scribe integrated-circuit
patterns. The Dallas company was to
tell stockholders at its annual meeting late last week that it will be
using electron-beam lithography to
make a new 16-bit microprocessor
aimed at military applications.
The only other semiconductor
maker known to be using similar
equipment is International Business
Machines Corp., which has four
machines on its highly automated
production line in East Fishkill,
N. Y. [Electronics, Jan. 27, p. 121].
The random-logic master slices that
IBM makes are solely for internal
use; apparently that will also be true,
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GRAYHILL MINIATURE PUSHBUTTONS:
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39 SERIES

TINY BUT TOUGH

30 SERIES
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alternate action
•shaft and panel seal
or total environmental
protection
CIRCLE NO 194

10 SERIES
•100,000 operations
•U.L. rated •wiping
contact provides
self-cleaning action
•N.O. or N.C.

It takes 20 pages to describe the
broad Grayhill line of miniature
pushbutton switches. We've
highlighted afew series here, all
characterized by high reliability
over along life span...some units
rated up to 1,000,000 operations!

From off-the-shelf to
off-the-wall
Standard switches are available
off-the-shelf from Grayhill or its
stocking distributors. Grayhill also
offers asuperior custom design
capability when you have unusual
circuitry, environmental usage, or
size requirements. Need a
pendant housing for remote switch
operations? Or, recessed button
guard to deter accidental
actuation? Grayhill can customize
aswitch to your wildest application!

Get the switch specifier's bible:

CIRCLE NO. 195

7SERIES •Power

rated, 10 amp SPST
or SPDT •snap-action
•audible click
CIRCLE NO. 196

SEALING

FOR
ENVIRONMENTAL
PROTECTION

DECORATIVE
MOUNTS

DRESS UP YOUR PANEL

SEALING

•Encapsulated
switches provide full
environmental
protection. Water tight
seals for front panels.

The Grayhill Engineering Catalog
No. 1with detailed data on these
and many more pushbutton
switches, plus 140 more pages on
rotaries, DIP's, keyboards, etc
Send today for your copy.

CIRCLE NO. 197

U.L. LISTED
•U.L. listings for both

butt and wiping action
contact systems at no
extra charge. 3amp
and 5amp versions,
N.O. and N.C.
CIRCLE NO. 198

1ll

7;n
Alper

DECORATIVE
MOUNTS

•Dress up your panel!
Choose round
stainless steel or
square plastic bezels.
CIRCLE NO. 199

MIET1M
...the Dilterenne Between Excellent and Adequate

561 Hillgrove Avenue •LaGrange, IL 60525U.S.A.
Phone: 312/354-1040 •TWX: 910-683-13350

ADD A
PRINTER

Electronics review

Logo leads children to computers
Caron

The Canon P2010 and P2020
Provide Printed Augmentation
For Instrumentation and Digital
Computer Systems At Low Cost
OEM's and wholesale distributors can
now add the Canon P2010 and P2020 Dot
Matrix Impact Printers to their product mix
for greater sales and profits. The Canon
P2010 and P2020 are the ideal printers to
interface with microcomputers, computer
communications, and instrumentation.
For further information contact:
Director of Marketing
Canon Business Machines, Inc.
3191 Red Hill Ave., Costa Mesa, CA 92626
Phone (714) 556-4700 Telex 692451.

At its annual meeting, Texas Instruments was scheduled to unveil its
new TI Logo, a simple high-level language intended to teach young children the concepts of programming.
It is based on the Logo concept created by Seymor Papert and developed at the Artificial Intelligence laboratory of the Massachusetts Institute of Technology.
The $300 TI Logo package runs
on a standard 99/4 personal computer, albeit a well-equipped one.
Starting from scratch, the 99/4 and
the disk drive, 32-K randomaccess-memory expansion unit, and
color video monitor necessary for

Logo—plus the software—will cost
$2,525. However, that is much
cheaper than earlier versions of the
software, which required the power
of at least asmall-business system.
TI is aiming the product at schools
(see photograph) and has already
conducted field tests in Dallas [Electronics, Oct. 11, 1979, p. 50] and in
New York. The child can write simple
procedures, create shapes, and
draw figures. Papert's idea is that in
teaching the computer what to do,
the child learns some of the basics of
computer operations and becomes
familiar with computer logic almost
painlessly.
-J. R. L.

Canon

!
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at least initially, for TI'S new bipolar
processor, a member of the SBP9900 family.
Fine lines. Electron-beam direct
writing is often thought to be the
answer to the coming need for submicrometer design rules. Now TI can
point to solid evidence of its value.
It will be selling another version of
the processor, made with standard
optical lithography, that achieves
minimum design features of 4.5
micrometers. Fabricated with the
electron-beam machine, the IC has
minimum features of 1.25 gm.
What's more the electron-beam
version has a speed-power product
rating of 2.8 nanojoules, compared

to 3.6 ni for the standard part. The
electron-beam processor has a speed
of 10 megahertz and a power dissipation of 280 milliwatts, compared
with the other ic's rating of 5.5 MHz
and 600 mw.
-J. Robert Lineback
Conferences

Technologists see
Japanese closing gap
The knotty question of U. S. and
Japanese conflict in the field of hightechnology electronics came under
scrutiny at an evening panel session

Electronics/April 21, 1981

ANNOUNCING SPECTRUM

SERIES I

A GIANT STEP FORWARD IN BENCHTOP IC TESTERS
DON'T LET THE SMALL SIZE
FOOL YOU — SPECTRUM CAN
CARRY AN INCREDIBLE
TESTING LOAD!
Spectrum gives you AC and DC
parametric/functional test capabilities
in alow cost/high volume benchtop
IC test system. It is the only
benchtop that gives you the power
to test static and dynamic devices.
And that's not all:
• Tests all popular device families
and fabrication technologies
from 8 to 96 pins.
• Modular hardware and software
lets you tailor the system to
your needs and allows the
system to grow to meet your
changing test requirements.
• An optional IEEE-488 Bus
allows Spectrum to operate
with ahost computer for
multiple test station applications.
• The same highly trained field
service and programming
personnel that maintain
Datatron's large test systems
all over the world back-up
Spectrum.

SPECTRUM
SERIES

IT DOESN'T HAVE TO BE BIG
TO BE POWERFUL .......
la

The power to test microprocessors and dynamic memories
under real world conditions doesn't have to carry abig
pricetag. Spectrum provides the same test capabilities as
the big $100K+ systems do in incoming inspection
applications — at half the cost.
The Big News in
Small Testers is

Eteing":
.

SPECTRUM
•••

fflPIET

r- -

I For further information and afree brochure
on Spectrum, call or mail coupon to:
Datatron, Inc./Test Systems Division
P.O. Box 11427, Santa Ana, CA. 92711
(714) 544-9970 • TWX 910-595-1589
NAME
COMPANY

dat

ADDRESS

P.O. Box 11427, Santa Ana, CA. 92711 • (714) 544-9970 • TWX 910-595-1589

TELEPHONE

atron,inc. TDEivSTisSiaTEMS

INNOVATORS IN ATE TECHNOLOGY

u

CITY
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News briefs
Profits drop sharply for IC makers
W

(

ag®

MONOBLOC®
Ceramic
Capacitors
Style
8121

Style
8131

Actual Size

7200" -I
,

Onl y
25

.1

New — 1
Low Profile
8121 LP . ,

New
Low Profile
8131 LP•

}

Only
.200"

-Ir

ERIE
Low Profile Red Caps
are available in several
temperature
characteristics
•Temperature
Compensating
•Stable
•General Purpose
Packaging height problems? Specify Erie's
new Low Profile Red Cap line where board
spacing requires packaging density .... and
get the industry's leading quality in Erie
dipped Monobloc ceramic capacitors at the
same time. Capacitance to 1.0 iLF ... and
voltage ratings 50 to 500 Vdc.

ERIE standard size Red
Cap Monobloc and Weecone
(Plate) Ceramic Capacitors are available
in a full range of sizes with capacitance
values from 1pF through 10.0 F.

Write for our new Red Cap catalog
SC8100-R1

The anticipated bleak quarterly earnings reports from Silicon Valley are
beginning to emerge. Advanced Micro Devices Inc. of Sunnyvale, Calif., has
just announced results for its fourth quarter, ending March 29, that showed
profits down 23% from last year's fourth quarter, from $6.7 million to $5.2
million, although sales rose 29%, from $62.2 million to $80.3 million. Earlier,
Intel Corp. of Santa Clara announced that profits plunged 91% for its third
quarter, from $24.1 million to $2.1 million, on a 9% sales decline, from
$203.9 million to $184.6 million. Also, National Semiconductor Corp. of
Santa Clara has reported a41% third-quarter drop in net income, from $12.4
million to $7.3 million, on a 7.5% sales increase, from $230 million to $247.2
million. The companies attribute the drop in income to severe price competition in semiconductors, which has resulted in a decline in profit margins. On
the bright side, National reports that U. S. semiconductor order rates are
strengthening.
National signs Motorola as bubble-memory second source ...
Bolstering its intentions to remain active in the commercial market for
magnetic-bubble memories, National Semiconductor Corp. has signed an
alternative-source agreement with Motorola Corp. The latter's Phoenix,
Ariz.-based Semiconductor Group will manufacture and market the 256-K
and 1-megabit bubble devices and large-scale integrated bubble-memory
controllers developed by National over the last three years. Motorola had a
second-source pact with Rockwell International Corp., which recently withdrew from the commercial market [Electronics, Feb. 24, p. 35]. National
which, already has a second-source agreement with Sagem SA of Paris, will
provide Motorola with full design data, including basic device architecture
and test procedures.
...and sheds its calculator and watch business
National has also signed an agreement to sell all the assets of its calculator
and watch operations to Novus Electronics Corp., a new firm formed on
behalf of a joint-venture group headed by Sam Nassi, a Beverly Hills, Calif.,
businessman. The divestiture, for an estimated $16 million, "is in accordance
with our strategic plan to focus on semiconductors and on digital systems
where our semiconductor capabilities provide us an advantage," says
Charles E. Sporck, president of the Santa Clara, Calif., company
NCR beefs up its interactive processing line
Planting its flag even more firmly in the interactive-processing market for
business systems, NCR Corp. is introducing four new systems to consolidate
its Iseries. The new models range from the entry-level 1-9010 desktop
small-business computer to the 1-9050, the largest interactive system introduced by the Dayton, Ohio, company to date. The 1-9050 has a 32-bit bus
architecture, a virtual memory system, and a 3-megabyte main memory.
With a basic processor cycle time of 84 nanoseconds, or 56 ns with an
optional performance-enhancement feature, it offers up to twice the performance of the discontinued NCR 1-8400 systems. The low-end 1-9010, with 64-K
to 256-K bytes of memory and a cycle time of 600 ns, will replace the NCR
1-8100 family of small-business systems. Two mid-range models— 16-bit
machines like the 9010—are the 1-9020 (512-K bytes and 250 ns) and the
1-9040 (2 megabytes and 112 ns) complete the series at this time.

at this month's Electro show in New

Cochairman Bruce Hannay, vice

tion, there was at least a clear dem-

president for research at Bell Labo-

onstration

ratories, set the stage for the panel

research
ERIE TECHNOLOGICAL PRODUCTS, INC.
State College, Pennsylvania 16801
814-237-1431
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The 10A MOOSE"-another
first erom the li*-war leaders.
THE FIRST 10A ADJUSTABLE VOLTAGE REGULATOR THAT RADICALLY
SIMPLIFIES POWER SUPPLY DESIGNS.

Reliable 16K bipolar PROMs
J-FETs for sensitive signals

National's word on reliability
STARPLEX with ISE' has
emulation down cold

Practical octal peripheral drivers
Phased-Locked Loops
ease AM/FM design
COP400-PDS
development
system
New COPS
double their
memory

Get the latest from the
National Archives
Cost-effective
microcomputer
\boards
High speed,
low power
P2CMOS
RAMs

Digitalker COPS Data Acquisition Logic Transistors Hybrids Linear Interface
Bubble Memory RAMs/ROMs/PROMs Transducers Displays
Custom Circuits Optoelectronics
Memory Boards Microprocessors Development Systems Microcomputers Modules
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National's 10 Amp MOOSETM is five
years ahead of the pack.
The linear leaders are the first to introduce a10 Amp monolithic adjustable
voltage regulator. It uses National's
revolutionary new MOOSE fabrication
process that leaves the rest of the
industry far, far behind.
MOOSE combines discrete power
transistor and modern monolithic linear
technologies. By combining both processes, the linear leaders have developed
the world's first 10 Amp monolithic adjustable voltage regulator.
That's far and away the highest output
current available in any adjustable IC voltage regulator.
The LM396—available in the standard
TO-3 package features on-chip trimming of
reference voltages to ±
-0.5%, with simultaneous trimming of reference temperature
drift to 3Oppm/°C.
y,„„.(12sve r;in)

v,

LOAD

j.."1

BASIC 1.25V to 15V REGULATOR
Strict attention to thermal interaction
between the control circuitry and the pass
transistor results in excellent line regulation
(0.005%/V) and load regulation (0.07%/A).
It's continuously adjustable from
1.25V to 15V and can satisfy higher output
voltages as long as the maximum input/
POWER NPN

COLLECTOR
CONTACT
STANDARD
SUBCOLLECTOR

BOTTOM OF CHIP

PACKAGE MATERIAL

N+ SUBCOLLECTORS
OVERLAP

MOOSE PROCESS

output voltage differential (20V) is not
exceeded.
Even with high power dissipation,
this high-performance monolithic regulator
can handle 10 Amps with power levels up to
70 watts.

MOOSE has left the competition to
their own devices. With the advent of
MOOSE, the linear leaders have overcome
major limitations in die topology and inefficiencies that will plague the competition for
years to come.

In addition, the LM396 is the first to
allow operating temperatures up to 200°C
while providing all the protection features of
National's lower power 3-terminal adjustable regulators. Furthermore, 100% thermal
limit burn-in guarantees these features
under actual overload conditions.
High performance, low price. The
advanced MOOSE process results in a2:1
reduction in die size and significant leaps
in operating efficiency. These advances,
backed by National's manufacturing expertise, strict quality control procedures and
large volume production, result in alow
$12.35 0 unit price for the LM396 in 100
piece quantities.

Meanwhile, National is constantly
researching new applications for their new
MOOSE technology, perhaps even a30 Amp
regulator. Other possibilities include switching regulators, buffer amplifiers, solenoid
drivers and heaters for aluminum smelters.
You can expect to see acomplete array
of MOOSE-based devices from National in
the future. But then, who would expect less
from the linear leaders?
To get the full picture on MOOSE, check
box number 069 on the National Anthem
coupon in this issue.
'U.S. price only
MOOSE is atrademark of National Semiconductor
Corporation.

J-FETs the time-proven solution
to increased signal sensitivity
demands.
The reliable back-to-basics solution
to design overcomplexity.

can be designed into applications requiring
extremely tight specs.

National is known throughout the industry for their high performance line of J-FETs.
They make over 500 standard products using
18 processes. And they're all available in
quantity now.
The result is aJ-FET for virtually any
application problem.

High performance on the job. J-FETs
offer outstanding performance in circuits that
demand signal detection, selection and isolation without the undesirable transfer of noise
or signal cross-modulation. Which makes a
big difference in differential amplifiers used in
pre-amps, operational amps and many instrumentation designs.

The economics of plastic. No one offers
plastic J-FETs with leakages as low as
National's. Their PN4117A— normally used in
smoke detector applications—has aleakage
current of 1.0 pA max, 0.3 pA typical. Copper
lead frames offer low thermal EMF voltages in
ultra-low leakage switching applications such
as digital voltmeter range switches.
But the best news is National's plastic
J-FETs offer leakages comparable to the metal
can versions, with plastic devices costing
50% less. So now versatile plastic packages

J-FET practicality is basic reliability.
The J-FETs' versatility allows them to rescue
designs wrought with overcomplexity. And
National's broad line of both single and dual
J-FETs offers aflexibility of design along with
competitive pricing and solid reliability.
Together they give engineers considerable
freedom of choice.
Check box number 074 on this issue's
National Archives coupon or contact your
local distributor or NSC sales rep for additional information. For application assistance,

call one of National's FET Wizards at
(408) 737-5554.
And start getting back to basics with
high performance J-FETs.

12
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Titanium-tungsten fuses improve
16K PROMs.
The industry's largest bipolar PROMs
from National guarantee an
extra measure of reliability, thanks to
titanium-tungsten fusing and
today's high volume Schottky
production processes.
National's technical expertise puts
them out in front with significant bipolar
advances that make practical sense.
Their 87S190 and 87S191 state-ofthe-art 16K bipolar PROMs are an example.
They're as fast and as large as any in the
industry. And yet their titanium-tungsten
fusing and high volume Schottky production process gives them rock-solid reliability.
These high-speed PROMs are
Schottky-clamped for atypical address
access of 40 ns and atypical enable
access of 20 ns. In addition, they use PNP
inputs to reduce input loading. And they
incorporate TRI-SAFETm for low voltage
programming, with all DC and AC
parameters guaranteed over temperature.
Fuses that last. National's titaniumtungsten fuses are made of avery stable
and reproducible metal combination which
resists oxidation.

National uses an on-chip Darlington
programming circuit that "pulse shapes"
the programmer's input and sends avery
fast, high energy current pulse to the
selected fuse.
This minimizes local heating and
produces awide gap in the fuse link. One
free of residual conductors and without
deteriorating hermeticity. It all results in
avery reliable PROM.
Additionally, the titanium-tungsten
fusing allows alow 10.5V programming
voltage. And that eliminates the need for
guard rings and wide spacings
Reliable PROMs from proven processes. As an additional measure of practical reliability, this family of PROMs uses
titanium-tungsten as abuffer between the
aluminum interconnect and the platinumsilicide "barrier" They use the same basic
production flow as for standard Schottky bipolar RAMs, ROMs and other logic circuits.
It's aproven process that works time-aftertime.
National's tight quality control and
practical innovation pay off in highly reliable, high volume products. In the TRI STATE "PROMs, for example, only 11 failures

have been observed in 2.7 million hours of
testing. And not one of the failures was
fuse-related.
So you can't go wrong with National's
16K bipolar PROMs.
The product table in this article gives
the part number, organization and IAA. But,
for more information on these and other
long-lasting memories check box 043 on
the National Anthem coupon.
PROM SUMMARY TABLE
PART
NUMBER
DM74S188/288
DM72S287/387
DM74S570/571
DM74S472/473
DM74S474/475
DM74S572/573
DM87S180/181
DM87S184/185
DM87S190/191

TRI-SAFE and TRI -STATE ore

TAA
(MAX
COMM)
35
50
55
60
65
60
60
55
65

trademarks of
National Semiconductor Corporation.

SCANNING ELECTRON MICROPHOTOGRAPHS OF
NATIONAL'S TITANIUM-TUNGSTEN FUSES IN THE CLOSED AND OPEN STATE.

ORGANIZATION
32 x8
256 x4
512 x4
512 x8
512 x8
1024 x4
1024 x8
2048 x4
2048 x8

P2CMOSN: A new generation of low
power high performance RAMs.
National leads the industry with their
new P2CMOS memories.
P2CMOS, National's silicon-gate
complimentary— MOS process, has made
possible awhole new generation of
static RAMs.
These high density RAMs employ two
levels of polysilicon interconnect and one
level of metal interconnect and the result is
NMOS speed at CMOS power.
And these RAMs —available in military, commercial and industrial versions—
take full advantage of P2CMOS: higher
reliability, low power and heat dissipation,
and improved immunity to system noise
and alpha particles.
For data sheets and additional information check boxes 043 and 064 on the
National Archives coupon.
P2CMOS STATIC RAM FAMILY
Part Number

T
AA (ns)

Organization

NMC 6508
NMC 6518
NMC 6551
NMC 6552
NMC 6503
NMC 6504
NMC 6513
NMC 6514

180-300
180-300
220-350
220-350
300-350
300-350
300-350
300-350

1Kx1
1Kx1
256 x4
256 x4
2K x1
4K x1
512 x4
1K x4

A METAL
B VAPDX
POLY 2
D SI 02
E POLY 1
411
F FIELD OXIDE
G GATE
H GATE OXIDE
I DRAIN METAL
J N+
K P+
L CHANNEL STOP
M N-TUB
N NCHANNEL
0 SUBSTRATE
P PCHANNEL

P'CMOS is otrademark of Notional Semiconductor
Corporation

National carries the broadest line of
cost-effective microcomputer boards
Save time and money with over 85
Series/80 board level computer
products from the Practical Wizards.

When it comes to selecting board level
computer products, it never pays to gamble
on boards that don't easily lend themselves
to practical application.
This is precisely why National offers
over 85 MULTIBUSrm-compatible Series/80
products. Because the Practical Wizards
believe that no product should have to be
forced into an application.
And although many customers come
to National for plug-compatible replacements
for Intel® SBC products, their Series/80 BLC
line is hardly just asecond source supply.
In fact, afull two-thirds of their
Series/80 Family is made up of proprietary
products, including CPUs, memories, analog and digital I/0s, peripheral controllers,
rack-mounted systems, afull complement

of card cages, power supplies, cables and
other accessories.
And each one features high reliability,
functionality of design, and the longest
warranty coverage in the business.
Setting agood example. The depth
and breadth of the Series/8C product :ine
can best be illustrated by examining just a
few of its members.
The BLC-8222 Double Density Floppy
Disc Controller can handle up to four dual
or single-sided drives (either standard or
mini). It features CRC error checking with
programmed re-try, user definable sector
sizes and switch selectable base cddresses
that allow multiple controller systems.
The BLC-8737 Analog I/O board with
12-bit resolution makes each input and output channel appear to be aRAM address.
On-board logic eliminates the need for the
system CPU to drive the analog circuitry
through its conversions. Its 16 single-ended
(8 differential) input channels are easily
expandable to twice that capacity.

•

The BLC-8715 Intelligent Analog I/O
board was specifically designed for industrial and process control systems. This new
product offloads all of the analog data processing and many of the control functons
normally performed by the host CPU.
And in doing so, the CPU may then
devote more of its valuable resources to the
rest of the control system.
The BLC-8064 A/B Family offers parity
or Error Checking and Correction (ECC) on
16K, 32K, 48K and 64K RAM boards. In all,
they can deliver adramatic improvement in
reliability over conventional RAM boards.
The kind of reliability only minicomputers
could supply in the past.
Check box 035 on this issue's
National Archives coupon for free literature
on these and all of the practical Series/80
products from National Semiconductor.
With the strength of the industry's
broadest selection to choose from, you
can't go wrong.
Intel and MULTIBUS are trademarks of In'el Corporuticn
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How to turn a,uP bus into high current,
high voltage peripheral drivers.
Sink 100mA in all outputs simultaneously. And even though each device can
drive up to 8peripherals simultaneously, all
duty cycle considerations are eliminated—
even at maximum ratings.
For example, consider the application
shown to the left. Here, asingle 20-pin
DP8310 with parallel outputs is providing
200mA drive for afour-phase bilfilar
stepper motor.

The new DP8310/11 octal peripheral
drivers make interfacing easy.
In response to popular demand, the
Practical Wizards have produced two versatile new octal latched peripheral drivers: the
DP8310 and DP8311.
Since they interface directly
to any microprocessor bus,
the DP8310/11s easily and
economically turn the bus into
high current, high voltage peripheral
drivers.
Both devices latch eight bits of data
with open collector outputs, each output
driving up to 100mA DC with an operating
range of 30V. The DP8310 is designed for
positive edge latching and the DP8311 for
fall through latching.
So they're ideal for driving stepper
motors, fiber optic LEDs, solenoids, triacs,
relays, displays and any number of other
high current, high voltage peripherals.
Maximum design-in flexibility. These
unique logic interface circuits provide
truly maximized design-in flexibility. In
addition to the open collector outputs, the

±

DP8310/11s operate from asingle 5V
supply with -±-10% tolerance.
They also feature internal "glitch free"
power-up clear to enhance the integrity and
safety of the application design.

VSTEPPER

Practical Wizardry means listening,
too. These unique ICs were not born of
"ivory tower" R&D. Quite the contrary, the
demand for these single-chip functions
came directly from customer design engineers and relayed through National's FAEs.
As aresult, both are available right
now through your local NSC sales office
or distributor.
The DP8310/11. Because Practical
Wizardry means listening, too.
For free data sheets, check box
number 063 on this issue's National
Archives coupon.

Universal PLLs simplify AM/FM
design.

By combining ECL and I
2L
technologies, National designed the
first single-chip AM/FM Phase-Locked
Loops that did not require
external prescalers.

National's DS8906 and DS8907 universal Phase-Locked Loops were the first to
offer extremely low-noise operation with
single-chip versatility.

Thanks to their simple serial data interface, these highly sensitive PLLs operate
effectively with the COPS"' Family (or a
wide range of other) microcontrollers. This
universal approach makes the DS8906/07s
ideal for any digital AM/FM radio design.
No prescalers required. The DS8906
and DS8907 were the first PLL frequency
synthesizers to accept 120MHz directly. By
reducing these functions to asingle 20-pin
chip, National can offer the double advan-

tage of small size plus high performance
and versatility.
In addition to their AM and FM frequency references (500Hz and 12.5kHz,
respectively for the DS8906; 10kHz and
25kHz, respectively for the DS8907), both
PLLs feature a50Hz "time of day" reference
for digital clock radio designs. All generated
from an on-board 4MHz crystal controlled
oscillator.
High volume production. National
Semiconductor, along-time leader in bipolar
ECL/I 2Ltechnology, has their distributors
well-stocked with both the DS8906 and
DS8907 Phase-Locked Loops. And due to
their current high volume production, these
versatile PLLs are very competitively priced.
For complete information on National's
low-noise Phase-Locked Loops, check box
number 047 on this issue's National
Archives coupon.

COPS is atrademark of the National Semiconductor
Corporation.

New COPS microcontrollers double
their memory capacity.
The new COP444L and COP445L
microcontrollers pack 2K x8 ROM and
128 x4 RAM into the family's
standard packages.
Two new high-end COPSrm Family
microcontrollers, the COP444L and
the COP445L, offer twice the on-chip
memory as any other family member.
Both devices are compatible with
the rest of the family in all respects—
the architecture, instruction set, packages and options. But the COP444L
(23 I/O lines; 28-pin DIP) and
COP445L (19 I/O lines; 24-pin DIP)
each carry 2K x8 ROM and 128 x4
RAM for the most advanced single-chip
solutions for large microcontroller
applications.
Another clear advantage of the two
new COPS is their amazingly low power
requirements: 55mW at 5V operation.
In addition, they're available in two power
range options, 4.5V to 9.5V or 4.5V
to 6.3V.
The distribution of intelligence. The
COPS Family represents aunique approach
to microcontroller applications.
Every COPS peripheral device has
enough intelligence designed into it to execute at least afew instructions on its own.
By distributing the processing workload to

each device on the MICROWIRElm, every
COPS system is optimized for efficiency.
And because the COPS instruction set
consists of simple task-oriented operations,
they not only take up less memory space,
they also accomplish each task in less time
than other single-chip microcontrollers.

The benefits of this family approach
are felt throughout the development phase
as well. The entire family is supported by a
single development system (the COP400PDS). Real-time emulation of the COP444L
and COP445L is performed by the COPE04L board. The COP400-T01 functional
tester is adevelopment system option useful in testing any COPS device.
Freedom of choice. So now the design
engineer can pick and choose from awide
variety of key specs: CPU size, fabrication
technology (CMOS, low-power NMOS,
high-speed NMOS), the temperature range,
the voltage range, the speed, the I/O options and the package size and type.
In short, the COPS Family offers the
freedom to choose from abroad range of
compatible microcontrollers and peripherals
to closely match the requirements of
each design.
And now that the high-end COP444L
and COP445L are readily available, there's
all the more reason to exercise that freedom.
For more information on these devices
and the entire COPS Family, check box
number 044 on this issue's National
Archives coupon.
COPS and MICROWIRE are trademarks of the National
Semiconductor Corporation

The low cost, easy-to-use development
system for COPS microcontrollers.

Ifs the COP400-PDS, with a host of
features for microcontroller software
and hardware development.
The COP400-PDS product development system is the most cost-effective way
to edit, assemble and debug hardware and
software for COPS microcontrollers.
The COP (Controller Oriented Processor) family is National's complete line of
single-chip microcontrollers. Each contains

all the necessary system timing, internal
logic, ROM, RAM and I/O to implement
dedicated control functions in avariety
of applications.
Disk storages eases the effort. The
user interacts with the COP400 via afront
panel keypad or an optional CRT and
printer. Programs are edited and stored on
the COP400's floppy disk.
Disk storage allows users to perform
edit-assemble-test cycles much easier than

on paper tape systems. And it's the most
convenient means of providing National
with the program data necessary for the
mask-making process.
An important feature of the COP400PDS is its debugging capability. It enables
users to single step through aprogram,
breakpoint to an address, trace program
execution and dump out internal COP400
registers. The ability to execute these types
of commands significantly reduces
development time.
An emulator card attachment allows
the execution of object code under the system's control. And an additional QUIKLOOKry
test module provides GO, NO GO inspection
testing of incoming COPS devices.
This is, after all, National's way of
providing an integrated concept support
for their line of COPS microcontrollers.
For more information on the COP400PDS and QUIKLOOK tester check box number 070 on the National Archives coupon.m
COPS and QUIKLOOK are trademarks of the National
Semiconductor Corporation

ISE' has microprocessor emulation
down cold.
STARPLElm with ISE—National's fully
developed development system.
The Practical Wizards have created an
easy-to-use development tool that helps
design engineers do their entire job on the
STARPLEX development system. Its called
ISE (In-System Emulation).
With ISE, engineers can now develop,
test, analyze and debug prototype software/
hardware for 8080, 8048, 8049, 8070,
INS8050, 780, COPSrm microcontrollers,
8085 and NSC800 microprocessors plus
their Series/80 BLC boards.
ISE's powerful debugging capability
allows simultaneous software and hardware debugging of single or multiple
processors for faster, more efficient
system integration.
And since the symbol table is available
during emulation, the same symbols are
used in debugging that are used in writing
the program being examined.
STARPLEX's symbolic debugging
capability provides not only the usual
breakpoint conditions, but also a"coast"
command which allows you to continue
executing aprogram after the breakpoint

combination has been satisfied.
Also, with ISE's in-line assembler and
disassembler programmers can modify
object code and display it in assembly
language without having to leave the debug
and emulation environment. And without
editing and re-assembly of the entire source
program, thus eliminating many tedious
manual steps.
National's easy-to-learn ISE software
comes completely integrated into the
STARPLEX system, including the unique
Automatic Testing mode called "In File"
In-File implements apredefined sequence of
tests. ISE can also record those results to

show exactly how each part of the system
performs during the tests.
When you get right down to it,
National's STARPLEX with ISE offers features
not available in any other development
system on the market today Yet it costs
substantially less to own and operate than
any system on the market.
For complete information on STARPLEX
and ISE, check box 037 on the National
Archives coupon.
The Practical Wizards have µ.P emulation down cold.
STARPLEX, ISE and COPS are trademarks of National
Semiconductor Corporation.

Get National's word on quality and
reliability. In writing.
At National, the integrity of their quality
continues to establish industry standards.
And they publish abimonthly newsletter
that tells the story.
It features articles that give the full
scoop on the immense amount of money,
equipment and programs devoted to building the best and most reliable microcircuits

in the world.
National calls it the Reliability Scanner.
Subscribers call it thought-provoking, revealing, and relevant. What's more, it's free
from National.
So now anyone can get the behindthe-scenes story on National's quality and
reliability programs.

Just check box number 068 on this
issue's coupon. And learn how National
is making the best semiconductors in
the business.
RELIABILITY
•

I
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What's new from the National Archives1
035 CI Additional Series/80 044 Ell MOS Data Book
064 E P2CMOS Memory
Information
($6.00)
Data Sheets
068 El Rel Scanner Newsletter
036 E Optoelectronic
047 D DS8906/07
Handbook ($3.00)
Data Sheets
069 Ell MOOSE"' Brochure
037 Ell STARPLEX'm and 'SET"' 052 LI Free Subscription to
Data Sheet and Adjustable
the Data Update
Regulator Brochure
Information
043 E Memory Data Book
063 CI DP8310/11
Data Sheets
($6 00)
Enclose check or money order based upon appropriate currency. Make checks payable to
National Semiconductor. All prices shown are U.S. prices only. Add applicable state and local
sales tax to your order. Allow 4-6 weeks for delivery. This coupon expires on July 31, 1981.

NAME
TITLE

PHONE

ADDRESS

Copyright 1981 National Semiconductor Corporation

070 E COP400-PDS'm and
QUIKLOOK'm Tester
074 E Additional J-FET Information

For desired information, mail coupon to:
National Semiconductor Corporation
2900 Semiconductor Drive
Mail Stop 16251
Santa Clara, CA 95051
In Europe, mail coupon to:
National Semiconductor GmbH
Industriestrasse 10
D-8080 FLIrstenfeldbruck
West Germany

ffl National
'Ka Semiconductor

COMPANY

STATE

11111111111.1111111111111 1111b11 11111111181111119inni

ZIP

The Practical Wizards
of Silicon Valley

National Anthem is oregistered trademark of National Semiconductor Corporation

Printed in USA

- LniversaL

Automation in Electronics
to complete production lines Many ot these systems are
modular in design, so that you can increase production
capability as your volume grows. Among them you'll find
the perfect match for your particular need, whether
your problem involves increasing productivity, improving
quality, or reducing per unit cost.

There salabor-saving Universal Instruments machine or
system for almost every electronic assembly manufacturing need. Not just one machine that will do the job for
you better and faster, but awhole array of machines,
systems and peripheral equipment. They range from tabletop manual units that help the operator increase output,
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Model 2425,2315 Axial Lead
Straightener-Taping
Machine.
Automatically straightens leads
of axial components and tapes
them at arate of 15.000/hr

kblele(pao.
irele

Model 2596 Expandable Component Sequencer
Sequences axial lead components, including iumpe
wires at rates up to 25.000 an hour for programmed
insertion. Modules can expand from 20 to 160
input stations.

Model 6285/6295 High-Speed VCD Axial Lead Insertion
Machines. The ult mate in automatic insertion of axial lead components Cycle rates ot 12.500 insertions an hour on single head
Model 6285: 25.000 an hour with dual head Model 6295.

Model 6345 Radial Lead Sequencer /Inserter. Cycles at insertion rates of over 7.000/hr. Will
insert abroad variety of radial lead
devices, including capacitors.
peaking coils. and "hairpin .'
axials.

Pass-Thru
Automatic Board Handling System eliminates manual board feeding and
removal System accepts boards in stack or magazine input, moves them through the
machine and accumulates inserted boards in a magazine loader for automatic movement
to the next machine

Model 4611 Hybrid Microelectronic
Assembly Machine. Automatically
places chip capacitors, integrated
circuits and other microelectronic
devices as small as 030" on substrates at cycle rates up to 3.600/hr

Model 3986/3991 Wire Termination
Machines. Panels are positioned
under termination gun and indicate
wire to operator, for termination
rates of 600 to 1200 wires/hr

Circuit Board Terminals and Insertion
Machines. Stamped pins and receptacles in quantity, in strips, on reels
or loose—your design or ours—plus
Universal's automatic pin and terminal insertion equipment at rates up
to 10.000 per hour.

a".1..niversaL

Model 2863 Oft-Line Tester. Can be used
or inspection of incoming components,
or sequenced components at up to
36,000 an hour

Model 2862 On-Line Sequence Tester.
Mounts on Model 2596 Sequencer and detects missing. out-of-sequence and faulty
components and stops machine cycle for
correction of error at up to 22,500 components an hour.

^reef
Model 6792 Mufti- Module '' DIP lnser
lion Machine. High-speed automatic
insertion of two different DIPs selected
from .300'; .400' .600" sizes, sockets.
and small 2- and 4-lead 300". sizes

Model 6232 Man- U-Sert - Manual
Assembly Machine. Machine
automatically
positions board.
shows operator exact location for
each insertion, ruts and clinches
leads after insertion

Model 6911 Auto Load' Board Handler permits
hands-free automatic circuit card loading and unloading of VCD type machines.

Model 8212 Satellite Controller System. Multi-machine capability
and centralized program generation and storage make this the
worlds most productive computer-based machine cont roi system

Sheet Metal Stamping and Fabrica
ion. Including prototype stamping.
short run stamping high speed long
un and secondary operations such
as welding. EOM and NC machining

Model 2866 DIP Verifier. venies that each integrated circuit
module is the correct type, functional and correctly oriented

Model 6731 Mod-U -Sert• Manual DIP Insertion Machine.
Easily-programmed built-In
memory automatically feeds
.300'' .400" or 600" DI Ps from
12- or 16-magazine feed rack

MEA Mechanized Electronic Assembly Service.
Any degree of electronic assembly manufacturing service from component preparation to assembled circuit boards to finished end products.
including extensive test and quality control.

Subsidiary of

DOVER

CORPORATION

Universal Instruments Corporation • Box 825, Binghamton, New York 13902 •Tel: 607/772, 7522 •TVVX: 510/252'1990
Circle 59 on reader service card

Concerned with
Audio/Radio Signal Purity?
... Check This RE Instrument Line-up I
RF Generation with minimal distortion, maximum control
flexibility and signal purity.
Stereo Generation with minimal distortion and exceptional
separation.
Distortion Measurements performed automatically with
harmonic analysis option.
Wow and Flutter measured precisely with simultaneous
spectrum analysis option.
An outstanding selection of high performance test capabilities for
laboratory, quality control, production and service operations
where quality is essential.

For complete information contact:

re

Radiometer Electronics U.S., Inc.

31029 Center Ridge Road •Westlake, Ohio 44145 •(216) 871-7617
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The magazine
you're reading now
could be your own.
Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.

Electronics review
tronics technology originating in the
U. S. toward aposition of leadership
in innovation, thereby closing the
gap with the U. S. No panelist disagreed with the assessment.
• Michael L. Dertouzos, director of
the laboratory for computer science
at the Massachusetts Institute of
Technology, put much of the blame
for the U. S. decline squarely in the
laps of American industry, which he
criticized for failing to invest significantly in long-term research efforts,
as have the Japanese. He strongly
supported the free flow of information between the two countries, arguing that the U. S. should strengthen
its strong suit of innovation and
Japan its expertise in developing
marketable products.
• William C. Hittinger, executive
vice president for research and engineering at RCA Corp., faulted Japan
for its wide-ranging restraints on foreign competition. He did so diplomatically, and indeed the full force
of his criticisms may not have sunk
in at the panel.
• Hiroshi Inose, a University of
Tokyo researcher who has just
resigned as head of the school's
national computer center, maintained that the Japanese drive to
develop original computer and communications technology is largely
due to domestic pressures caused by
the lack of natural resources and
rising personal expectations. Technological competition between the
two countries is vital, he said, for
without it there will be no innovation.
• Michiyuki Uenohara, associate
senior vice president for Nippon
Electric Co. and director of research
at the NEC laboratory, urged aU. S.
reassessment of Japanese competition, saying that although Japan's
factory productivity and quality of
goods is high, office productivity is
low and the mercantile distribution
system is inefficient. Like other panel members, he promoted the idea of
vigorous but fair competition between the two countries.
Wrapping up the panel, cochairman Leo Esaki, an IBM researcher
and a 1973 Nobel laureate in semiconductor physics, noted from his

Electronics/April 21, 1981

THE ELECTROHOME
DIFFERENCE.

CH IT WITH THE FULL LINE OF ELECTROHOME
VIDEO DISPLAYS.
When you choose Electrohome
video displays, you're in good
company. All over the world,
experts in many fields including
data, graphics, broadcast, meclical
education and industry, demand
the proven dependability of
Electrohome. They count on the
Electrohome difference.
Electrohome offers abroad
selection of competitively-priced
video displays. Attractive, durable,
color and monochrome products
are available in screen sizes

from 5inches to 6feet. Breadth
of line...it's an important part
of the Electrohome difference.
At Electrohome, we realize that
everyone's needs aren't standard,
so we will build video display
units to meet your special requirements. Custom flexibility...that's
part of the Electrohome difference.
Don't settle for second best—
get the Electrohome difference.
For complete information on
video displays with the difference,
contact us.

ELECTROHOME
ELECTRONICS
Circle 61

on reader service card

809 Wellington St. N., Kitchener, Ontario, Canada N2G 4J6. Telephone (519) 744-7111. Telex 069-55449

Motorola's
unique generation
of high performance
display modules uncovered!

Electronics review
personal knowledge of the two countries' cultures that they have very
different ground rules. For example,
the goal of the U. S. educational system seems to be to turn out good
officers, whereas Japan seems to
emphasize turning out good soldiers.
The panel was one of many events
at a crowded and busy Electro.
Unaudited attendance was put at
42,900, up substantially from the
32,000 that came to the 1979 show
in New York. There were 402 exhibitors occupying 834 booths, compared with .394 exhibitors and 690
booths in 1979 and with 352 exhibitors and 750 booths last year, when
Electro was held at its alternate site,
Boston.
-Electronics staff
Peripheral equipment

Cache memories
catch on for disks

Look into Project Alpha,
the NCC Show's
most advanced
CRT Display system.

Booth 1236

Motorola
displays the
character
of your
business.
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) MOTOROLA
Display Systems
1299 E. Algonquin Road
Schaumburg. IL 60196
312/397-8000

Speeding up computer access to disk
drives by applying traditional cachememory techniques is gaining popularity. Minicomputer Technology
last week announced the first in a
new family of products that, like a
similar offering from Computer
Automation Inc., moves a cache
from its usual application between
the central processing unit and main
memory to between main memory
and the disk storage.
The Turbo-21, the first family
member from Minicomputer Technology in Palo Alto, Calif., can
improve disk throughput by as much
as 80% on Digital Equipment Corp.
PDP-11 and VAX systems. The unit,
from Computer Automation's Commercial Systems division in Irvine,
Calif., reduces average disk access
time from 40 to 4milliseconds [Electronics, April 7, p. 33]. A somewhat
similar concept is also being applied
to floppy-disk drives by an English
company.
Like the classical main memory
cache, the disk cache is a smaller,
higher-speed memory to hold data
currently in frequent use. mos random-access memories are sufficient
for the task because they are faster
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Three Interconnecting modules, no
hard wiring and you get the
Switching Power Supply of the 80's
Customer What's the significance of
the 3 modules?
ACDC Salesman: In the past, everybody including ACDC produced specific
switchers for given applications. You
know, assemble the components in a
box, wire them and then tweak and test
and trim, etc. In our RS/RT switchers, we
produce large quantities of three basic
modules, and then test the daylights out
of them, followed by full load, high temp
burn-in.
Customer What modules are you talking about and how do they work?
ACDC Salesman: O.K., we produce input modules, converter modules and output modules. We have 16 different board
modules that make up 50 different power
supplies. We take various combinations
out of stock and assemble them in a
chassis, interconnecting them through a
mother board. It's fast, reliable, and it
eliminates hard wiring.
Customer Isee, you can make up most

any switcher Icould want right out of
stock. You say no hard wiring...what's
wrong with wiring?
ACDC Salesman: Harnesses are a
point of potential failure. There are possible cold solder joints vulnerable to everything including shipping vibration, not to
mention noise considerations in how the
harnesses are placed throughout. No
one has ever successfully introduced a
switching supply without hard wiring until
our RS/RT Series.
Customer When you say you test the
daylights out of them, give me some details.
ACDC Salesman: O.K. First, all of our
active devices are 100% screened. We
stable bake, temperature cycle, and then
100% electrical test. All to MIL-STD883B. The modules themselves are computer tested. When we assemble them
into the final unit, we first Auto-Test, then
burn-in for 48 hours at 50°C under full
load, cycled, Auto-Test again with corn-

puter print out- serialized. You get one
copy of the hard test data and we keep a
copy. In other words we all know exactly
what you're getting.
Customer Everything sounds good, but
what about the cost?
ACDC Salesman: Simple. We save you
money because instead of building a
hundred of these and fifty of those, etc.,
we continuously build thousands of the
same modules each month. That saves
us, and you, money. We test everything
thoroughly and that eliminates warranty
returns, reworks and all those costly
problems. Believe me, if you've ever
seen the production of power supplies,
you'd know we have auniquely superior
product here...and, at afantastically low
price.
Customer It sounds to me like you've
brought power supply technology up to
date.
ACDC Salesman: Thanks...we think our
RS/RT Series are the switchers of the 80's.

RS Series/Single Output

complete steel
EMI enclosure

SINGLE OUTPUT

LSI Control
(low parts count)

High power,
High reliability
switching
Transistors

High frequency
shielded power
magnetics
(low radiation)

OUTPUT
VOLTS

2 section
output Filter
(low ripple)
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TRIPLE
RT100

75

RT150

QUAD
RT300

R0300

MAIN OUTPUT 5V 20A 5V 30A 5V 60A 5V 30A
AUXILIARY
OUTPUTS
MAX POWER

EMI Filter
(VDE 0875N)

ac

20.0

10.0

MULTIPLE OUTPUT

115 VAC/230 VAC
changeover

Control
barrier
strip
(Remote sense,
inhibit, margin)

10.0

5

RT Series/Triple Output

Extra large
Computer grade
storage Capacitors
(high reliability
holdover time)

Low ESR
output
Capacitors

RS50 RS100 RS150 RS300 RSF375

2

28
Soft start
Thermistor
(low line inrush)

OUTPUT CURRENT

Interconnecting strip
(no wire harness)

12V 2A 12V 5A 12V 5A 12V 5A
15V 2A 15V 4A 15V 4A 15V 4A

100W

5V 5A

5V 5A 5V 5A
24V 2A 24V 4A

150W

300W

300W

These Power Supplies are shipped with
the industries most complete instruction
manual.
MUM
-

SEND FOR
COMPLETE
CATALOG

electronics
401 Jones Road, Oceanside, California 92054
Telephone 714/757-1880
211 West Clay Avenue, Roselle Park, New Jersey 07204
Telephone 201/241-6077
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5Volts-220 Amps
The Power House AQS Series has
extra power density, the specs you
need, the price you want: $849.

SPECSTACLILAR!
SPECS:
•+0.1% Line

Regulation
•+0.2% Load Regulation
•50mV P-P Ripple
•186-264 VAC, 47-63 Hz Input

•Industry Standard
5" x8" x11" Package
•73% Efficient
•20mS Holdup Time

STANDARD FEATURES:
•Built-in adjustable overvoltage •AC power fail signal
and overcurrent protection.
•Hi-Lo margin check
•Inrush current limiting
•Multi-unit parallel
•Remote sense
capability
•Logic inhibit
•Ball bearing fan
SU Recognized component

IN STOCK-IMMEDIATE DELIVERY
Power House has 75 more AC to DC and DC to DC
switching power supplies ready for immediate delivery.
Our full-line catalog and handbook gives you detailed
electrical and mechanical specifications including EMI
performance. For your free copy, circle the reader
service number or contact us today.
Circle 64 on reader service card
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nk Acme Electric Corporation

21 Water Street
Cuba, New York 14727
Phone (716) 968-2400, TELEX 91-6451
TWX 510-245-2700

Electronics review
than any disk. A complex algorithm
determines what data is most likely
to be frequently used for the work in
progress. It may be executed by the
CPU or by a microprocessor that is
part of the cache.
The Turbo-21 is a single board
that holds 128-K bytes of dynamic
RAM with transparent refreshing.
All connections to the main processor are through Minicomputer Technology's EDC-21 disk controller,
and as aresult no changes to system
software are necessary.
More planned. The single-unit
price of the Turbo-21 is $6,750.
Future releases of the line will work
with the company's other disk controllers for Data General computers,
Perkin-Elmer products, and DEC
LSI-11s.
Computer Automation's disk
cache for its business systems uses its
semiconductor disk [Electronics,
Sept. 11, 1980, p. 54]. The company
modified the software for this product so that it can now serve as the
cache in an alternative duty.
There are two proprietary 16-bit
microprocessors, one a controller
interfacing with the main processor
and the other a controller for the
disk cache. The list price is $30,000
for the basic cache with 256-K bytes
of dynamic RAM and $15,000 for
each additional 256-K bytes.
Floppy enhancement. Another
cache approach to performance enhancement, one for floppy disks, is a
software package that uses part of
main memory for buffering disk data
to reduce the number of disk
accesses. The Turbocharger package
from Equinox Computer Systems
Ltd. of London runs on top of the
CP/M operating system for the Equinox series 500 and 8000.
By using part of main memory as
alevel of buffering between the disk
and program memory, the Turbocharger speeds up floppy-disk access
by three or four times, also using
optimizing techniques like storing
the most frequently used sectors.
The user can choose the buffer size
in main memory to get the maximum performance improvement for
his application mix. The software
costs $325.
-Tom Manuel
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Who in the world offers the most outstanding choice
and versatility in "off the shelf" card edge connectors?

It's EDAC
again, and again!
Series 346/396 consist of .125"
spacing Card Edge Connectors
(green diallyl phthalare and black
alkyd) and are available
in twenty-seven combinations. Contact
materials include;
copper/nickel/tin
alloy and 30
microinches
of gold
,nlay.

EDAC'S Series 345/395 feature
.100" spacing Card Edge
Connectors. They are available
in green diallyl phthalate
and black alkyd insulating
material. Including the
range of contact
choices, insulating
material and
mounting options,
seventy-five
variations are
available.

y-,

EDAC takes justifiable pride in its reputation,
for quality, integrity, the fastest turnaround time in
the business and competitive pricing. That s_why more
and more international companies throughout the free world,
who take pride in their products, insist on EDAC Connectors.
Make contact with the professional action people at EDAC today fÓi
your free catalogue.

Available through
National and International
Stocking Distributors
and Representatives.
EDAC INC.. 20 Railside Road,
Don Mills (Toronto) Ontario M3A 1A4
Tel 416-445-2292 TWX, 610-492-1398
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DOLLAR
GALLONS

PRICE PER GALLON

ACCURATE AT ANY DELIVERY IA PRESSURE

INCLUDING TAX
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No Lead
The seeing is easy.

With LCD polarizers from the people who invented polarizers.
The potential of liquid crystal
displays is growing rapidly. It's no
longer just wristwatches—ifs large
displays such as gasoline pumps.
It's calculators, voltmeters, electronic games, instrument panels
on cars and airplanes. It could well
be an LCD for your product.
You know the advantages. The
clear, large alphanumerics. The
low voltages needed. The long life
without battery changing. But do
you know about the polarizers?
Because every field-effect LCD
needs them—in fact, won't work
without them.
There is no better source for
polarizing films than Polaroid. We
provide them for you in convenient forms. In money-saving forms.
In durable forms. In colorful forms.
And in easy forms for use in mass
production.
Some have self-adhering surCircle 66 on reader service card

faces so they can be quickly applied. Some have aluminum film
backings that reflect light through
the display—or "transflector"
backings that both transmit and
reflect light. We have "K" polarizers that can take heat and humidity
better than any others on the
market. We provide polarizers in
rolls as wide as 18"or die-cut them
to your specifications.
Most important of all, we have
the people who can help you from
design through production.
They'll make everything easy for
you—not just the seeing.
Well be glad to talk to you about
your special needs. Write for an
appointment or for a free sample
polarizer and literature: Polaroid
Polarizer Division, Dept. A468,
One Upland Road, Norwood,
Mass. 02062. Or call us collect:
617-769-6800, ext. 4501.
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1. Wristwatch 2. Calculator 3.TV game 4. Voltmeter

Polaroid

Polarizing Film. We made it first. We make it best.

Washington newsletter
Commerce to start
own investigations
of dumping activity .

•

•

and seeks to speed
export licenses

In a new get-tough policy on trade, the Commerce Department plans to
begin initiating within amonth antidumping investigations without waiting for petitions from industry alleging injury, says Lionel H. Olmer, who
is in the final stages of being confirmed by the Senate as under secretary
for international trade. Formerly Motorola Inc.'s director for international
programs, Olmer told the Electronic Industries Association's spring conference in Washington, D. C., that the department might, for example,
initiate an antidumping investigation "against some Latin American
country" and use it "as a warning to the Japanese." Olmer said he
pledged to begin the program at the urging of Sen. John Heinz (R., Pa.) in
the first round of confirmation hearings before the Senate.

Olmer also told the EIA session that he has high hopes for getting aWhite
House policy decision within six weeks that will speed U. S. decisions on
granting export licenses. The goal is to counter Europe's existing competitive edge in competing for high-technology markets in Third World
countries. Olmer also disclosed that the Departments of Justice and the
Treasury actively support legislation to permit formation of export trading
companies, similar to those in Japan, that will encourage and facilitate
exports by small and medium-sized corporations. The legislation has
already passed the Senate but faces opposition in the House, partly on
grounds that it might violate existing corrupt-practices laws by permitting
collaboration between companies. But the Commerce Department, Olmer
says, already has the support of the Treasury Department and the promise
of Justice Department support, too.

EIA to set antistatic

A new Electronic Industries Association unit will draft an antistaticpackaging standard to counter the old electrostatic discharge bugaboo. The
package standard ... problem costs domestic components and equipment producers upwards of
$10 billion annually in products that either fail or must be reworked or
serviced. EIA engineering vice president Allen M. Wilson says the antistatic-packaging task force will be headed by Charles Peer of RCA Corp.'s
Consumer Electronics Group in Indianapolis, working with two other
industry members and aDefense Department representative to be named.
Consultant to the group will be Stephen A. Halperin, executive vice
president of Analytical Chemical Laboratories, Elk Grove Village, Ill.,
specialists in static control.

..as industry
losses mount

Halperin told alate-March meeting of the EIA'S packaging committee that
his company's survey of 111 facilities, shows that electrostatic discharge
causes estimated average dollar losses of 16% to 22% annually in components manufacturing, plus another 9% to 15% by subcontractors; 8% to
14% by equipment makers; and between 27% and 33% by users, based on
field-service costs. Major component users are shifting to Japanese products because U. S. incoming quality levels are 0.1% to 1.3% worse than for
their Far Eastern counterparts, Halperin told the EIA. RCA Corp.'s
Consumer Electronics Group has reportedly confirmed that many of these
dropouts were due to static problems related to packaging. Static control,
Halperin contends, "is the single greatest profit opportunity that exists.
One can easily project that our industry profits can be increased in excess
of $5 billion after taxes with effective static control."
67
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Washington commentary

Another lesson for America from Japan
Going back as far as the early transistor radios,
Japan's spectacular success in consumer electronics has been built on astrategy of copying or
buying the rights to America's inventions and
then improving upon them to produce highly
competitive products for export, initially to the
United States. No trend over the past two decades has had a more obvious effect on U. S.
industry. And a similar strategy is apparent in
semiconductor and in computer products.
Now Japan seems to be taking another American concept—professional public relations —
and successfully adapting it to the needs of its
electronics manufacturers. The strategy here
seems to be to convince the American government, its legislators, and indeed some U.S. manufacturers that Japan is not an economic threat
but afriend—a friend ready to share its technology and management techniques with the U. S.
in order to help it resolve its economic troubles.
It is certainly an example of what some Americans would call chutzpah.
Media mileage
Despite the fact that many U. S. manufacturers are convinced that imports from Japan are in
large part one cause of their country's economic
problems, acountercampaign by the Electronic
Industries Association of Japan, using American PR talent, is getting much media mileage in
the American consumer press.
Compare, for example, two events in the
national capital on April 2. On that day, the
E1A-J rented Georgetown's most expensive hotel
to present aday-long seminar stressing the "interdependency" of the U. S. and Japanese electronics industries. Presentations by Japan's
Kazuo Aichi, vice minister for foreign affairs,
and Alan Greenspan, a Reagan Administration
economic adviser and former head of the Council of Economic Advisers under President Ford,
generated coverage by reporters from the largest newspapers in Washington, New York, and
London, as well as the wire services and trade
press. Those present also heard talks by two top
U. S. electronics company executives who concurred with the E1A-J view that Japanese management and productivity techniques can be
successfully applied to U. S. "reindustrialization" —a favorite Washington buzz word of late
(see p. 106).
Concurrently with the seminar, five U. S.
electronics manufacturers' organizations were
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making astrong, coordinated presentation to the
House Ways and Means Committee for tax
reforms to stimulate America's declining corporate and academic research and development
base, as well as for modification of capital gains
taxes to stimulate U. S. investment in enterprises involving new technology. Despite the fact
that the success or failure of these internal tax
reforms may be more critical to the future of
America's technological leadership than anything Japan can offer, the testimony went unnoticed by the consumer press covering the capital.
To them, it was no more than one more specialinterest group pressing for its own protection,
and there's little new about that.
The threat to entrepreneurs
The difference between the coverage of the
two events by the press has less to do with the
recent stream of Japanese leaders to Washington to discuss trade issues with U. S. government leaders than it does with EIA-J's effective
advance promotion of its event and the comparative silence of the U. S. manufacturing associations prior to their presentation. In short, the
difference was effective public relations.
That fact is distressing to America's new electronics ventures. And they cannot even take
comfort in the knowledge that few, if any,
innovators like the founders of Sony Corp. can
be seen in Japan today, for they know that their
Japanese counterparts with entrepreneurial ambitions prefer the security and financial backing
their new ideas will get from their existing
employers— the big Japanese multinationals.
The mobility of talent that characterizes the
American electronics community is almost
unknown in Japan. But its continuation is vital
to the maintenance of U. S. technological leadership in increasingly competitive domestic and
world markets. In a time when not enough
American students are turning to engineering
educations and when many consumers find the
quality of foreign products more appealing, it is
important for America's electronics leadership
to do more than push for improved tax laws.
They must also do afar better job in promoting
the contribution of electronic technology to the
national economy to larger audiences than the
House Ways and Means Committee. That may
be one of the most effective lessons that Americans can learn from the Japanese, who copied it
from the Americans.
Ray Connolly
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WE'VE GIVENTHE WORLD
THE GREEN LIGHT
Sprague Electric offers you the finest
and broadest choice of interface ICs
for driving fluorescent displays.
From the outset, Sprague has led the way in IC
interface for fluorescent display panels. Its UDN6118A was the pioneer. Today, Sprague product
capability spans low voltage performance (required
for automotive and aircraft dimming). to split supply
operation (permitted by the latest Sprague VF
drivers—UDN-6138 &UDN-6148), to the highest voltage operation obtainable (110V guarantee for
UDN-6118A-1—also often used for gas discharge
displays)
Sprague VF drivers incorporate output pulldown
resistors and are guaranteed for less than 1.0V output
OFF voltage (frequently afilament biasing concern).
The use of proper interdigit blanking (≥ 20 µS) eliminates ghosting problems. Sprague VF ICs also have a
maximum turn-off delay of 5µS (under normal
display loads).
Recognized as the industry standard, Sprague VF
display ICs are compatible with TTL & MOS logic.

_

DEVICE TYPES

_

•

Plastic DI Ps are supplied for 0°C to +70°C operation
while both extended temperature range and hermetic
versions are also available for automotive and other
challenging applications.
For additional information or application assistance, write or phone Paul Emerald, Sprague Electric
Co., Semiconductor Division, 115 Northeast Cutoff.
Worcester, Mass. 01606. Telephone 617/853-5000.
CHANNELS/DIP

MIN BV (OUTPUT)

DIP

UDN -6116A-2, 6126A-2

6

+ 60 V

16 lead

UDN-6116A, 6126A

6

+ 80 V

16 lead

UDN-6118A-2, 6128A-2
IJDN-6118A, 6128A
UDN-6 118A-1, 6128A-1

8
8
8

+ 60 V
+ 80 V
+110V

18 lead
18 lead
18 lead

8

60 V*

20 lead

8

80 V*

20 lead

Anode driver, gas discharge
displays

UDN-6138A-2, 6148A-2
Split supply (+20 V.

-

—

40 V)

UDN-6138A, 6148A
Split supply (+40 V.
'Output BV referenced to V

E E

Max V E

E

—

40 V)

-40 V

FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:
ALABAMA. Sprague Electric Co., 206883-0520 •ARIZONA, Svague Electric Co., 602144-0154: 601966-7233 •CAUFORNIA. Sprague Electric Co 213649-2600:
714649-9913; R David Miner Inc.. 714421-5586; Wm. J. Purdy Co.. 415/347-7701 •COLORADO. Wm. J. Purdy Co.. 303777-1411 •CONNECTICUT, Sprague Electric Co .
201261-2551; Ray Perron 8 Co., Inc.. 203268-9631: 201673-4325 •01ST. OF COLUMMA. Sprague Electric Co. (Gov: sales only). 202 337-7820 •FLORIDA. Sprague
Electric Co 345.831-3636 • ILUNOIS, Sprague Electric Co'. 312:296-6620 • INDIANA, Sprague Electric Co.. 317/253-4247 • MARYLAND, Sprague Electric Co
301,792-7657 • MASSACHUSETTS. Sprague Electric Co.. 617/399-9109 411664-4411. Ray Perron 8 Co Inc 617 969-8100 • MICHIGAN, Sprague Electric Co
517 787-3934 •MINNESOTA. HMR, Inc 611831-7400* MISSOURI, Sprague Electric Co.. 314/781-2420 •NEW HAMPSMRE, Ray Perron 8Co.. Inc.. 601742-2321. NEW
JERSEY, Sprague Electric Co.. 201 ,696-8200; 609795-2299; Trinine Sales Inc.. 609795-4200 •NEW MEXICO. Wm J Purdy Co.. 505 266-7959 •NEW YORK, SpragLe
Electric Co.. 516234-8709 914834-4439, 316437-7311; Wm. Eton, Inc.. 914834-8556 Fusion-Hunter Co.. Inc.. 315/437-2843 •NORTH CAROLINA, Electronic Marketing
Associates. 919722-5151.91110, Sprague Electric Co., 511866-Z170: Electronic Salesmasters, Inc.. 809362-2616 6 PENNSYLVANIA, Sprague Electric Co 215 467-5251
Trinkle Sales Inc., 215,922-2080 •SOUTH CAROUNA, Electronic Marketing Associates. 8/13/233-4637 •TEXAS, Sprague Electric Co .214/235-1256 •VIRGINIA, Sprague
Electric Co.. 703-463-9161a WASHINGTON. Sprague Electric Co.. 206632-7761 •CANADA, Sprague Electric of Canada Ltd.. 416766-6123 or 613 238-2542

455.0116Ra

SPRAGUE®
THE MARK OF RELIABILITY
a subsidiary of

GK Technologies
inco.coaren

Circle 69 on reader service card

Electronics Magazine announces...
an invaluable, time-saving library of design aids
and circuit diagrams.
Some 268 proved-in-action circuits are gathered here for
the first time in asingle, easy-access resource that meets the
highest standards of performance, cost reduction, and
reliability.

ELECTRONIC

Conveniently arranged by 39 vital functions.

CIRCUITS
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Electronic
Circuits
Notebook

You'll find the most needed, most reliable information on
avast range of design problems involving...
amplifiers ...audio circuits ...control circuits ...detectors
...converter circuits ...display circuits...power supplies &
voltage regulators ...function generators ... memory circuits ... microprocessors ... and much more.

344 pp. illus.

New ideas and approaches keep you up to date fast.
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Hundreds of complete schematics, block diagrams,
waveforms, and other illustrations help provide immediate
understanding of the latest breakthroughs and advances.

Circuits for
Electronics
Engineers

Design
Techniques
for Electronics
Engineers

396 pp., illus.

370 pp., illus.

The most unique, useful, and innovative circuits published in
Electronics' highly respected "Designer's Casebook." All
organized by function, and complete with component values,
circuit diagrams, waveshapes where applicable, and clear
explanations of operations and applications.
346 circuits from all over the world—arranged by
51 of the most useful functions designers use to
implement their systems, including...
•Amplifiers •Analog to digital & digital to analog
converters •Counters •Detectors •Discriminators
•Display circuits •Function generators •Integrators
•Logic circuits •Memory circuits •Operational amplifier
circuits •Power supplies •Protection circuits •Switching
circuits •Temperature control •Timing circuits •Voltage
regulating circuits •and many more.

The best of Electronics' popular "Engineer's Notebook,.
this is an indispensable storehouse of solutions to avast range
of frequently encountered design problems.
You'll find ahost of proven techniques to assist you at every
point in the development of an engineering project—when
you're making measurements... interpreting data... making
calculations ...choosing materials ...controlling environment
...laying out and purchasing components, and interconnecting them swiftly and accurately.
Solve design problems fast. Avoid tedious manual calculations. Cut bench and development time. All when you get
the professional edge with this must-have sourcebook.

Don't forget the other valuable Electronics Magazine Books on the coupon below.
r-

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494

FJI

No. of Copies
Title
Electronic Circuits Notebook
Circuits for Electronics Engineers
Design Techniques for Electronics Engineers
Microprocessors
Applying Microprocessors
Large Soale Integration
Basics of Data Communications
Memory Design: Microcomputers to Mainframes
Personal Computing: Hardware and Software Basics
Microelectronics Interconnection and Packaging
Practical Applications of Data Communications:
A User's Guide
Microprocessors and Microcomputers:
One-chip Controllers to High-end Systems

Price
$14.95
$15.95
$15.95
$ 8.95
$ 9.95
$ 9.95
$12.95
$12.95
$11.95
$12.95

Company

$13.95

Street

$13.95

City

Discounts of 10% on orders of more than 10 books.

J
•

If after my 10-day free-trial examination Iam not fully satisfied Iunderstand
that my payment will be refunded. Payment must accompany orders under
Payment enclosed

D Bill firm

CI Bill me

$25.

Charge to my credit card:
D American Express
El Visa

0 Diners Club
0 Master Card

Acct. No.

Date Exp.

•On MasterCard only, first numbers above name
Name

Signature

Title

State

Zip
ELI

Behind every Panasonic CRT Data
Display, there's aU.S. Service
Connection that's unbeatable.
U.S. APPLICATIONS/DESIGN
LABORATORY.., fully staffed
and equipped to work with you on
applications, design, testing,
trouble-shooting and problem
solving.

7 U.S. FACTORY SERVICE
CENTERS ...a coast-to-coast
network that provides factory
trained repair technicians to serve
you — at our facilities or on your
site.

U.S. PARTS DEPOTS We stock
component parts for the complete
line of Panasonic CRT Data Displays. Functional parts are available for 7years.

Looking for top quality CRT displays? Design flexibility? High resolution
fine line graphics? Talk to one of our engineers about how our advanced
technology can improve your products. CALL (201) 348-5385/5386...
AND VISIT us AT THE NCC SHOW, BOOTH 1216.

Panasonic®
The complete line. The complete service.
One Panasonic Way, Secaucus, New Jersey, 07094

Circle 71 on reader service card

Hitachi's new 100MHz scope.
Cost performance, clearly visible.
When you challenge the industry
standard, you must offer more. We
do. Our 100MHz delayed sweep
V-1050 has performance features
such as quad trace, sensitivity of
500µ micro V/div to 5MHz, and
vertical plus horizontal deflection
accuracy of less than ±2%.
Many of the features that the
v-1050 includes as standard, like
auto focus and full TV triggering,
are optional or unavailable on other
manufacturers' models. And at 20.5
pounds, the V-1050 is as lightweight as it is precise, appropriate
for use in the field as well as on the
bench.
Every facet of the V-1050's deCircle 72 on reader service card

sign is directed toward making it
simple and easy to use in your
measurement applications. Alternate time-base operation allows the
operator to simultaneously view
magnified and original wave forms
on the 6" CRT. 20kV accelerating
potential combined with an improved phosphor produces asharp,
bright and easy-to-read trace. To
assure problem-free operations,
controls are functionally grouped on
the color-coded front panel.
Because this scope is made by
Hitachi, with over 20 years of oscilloscope experience, you can expect
us to deliver the most performance
for your money, at aprice which is

hundreds of dollars lower than our
competitors'.
Hitachi's V-1050 is available now
from your authorized industrial distributor. You owe it to yourself to
see what it can do for you.

Hitachi...
The measure of quality
IRV-1050 100MHz Quad Trace
$2,390.00 (Probes Included)

HITACHI

Hitachi Denshi America.Ltd.

175 Crossways Park West
Woodbury, NY 11797
(516) 921-7200

International newsletter
Siemens, Grundig
linkup likely

UK laser fine-tunes
wavelengths

French lab improves
fast-changing LCD

Japan to mass-produce
solid-state lasers
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A financial linkup between two of West Germany's electronics giants—
Siemens AG and Grundig AG—appears imminent. Speculation among
industry watchers has it that Munich-based Siemens, the country's No. 1
electrical and electronics producer, is eyeing a24.5% share in Fürth-based
Grundig, the leading West German maker of entertainment electronics.
That would give the latter a second powerful partner, since NV Philips
Gloeilampenfabrieken of the Netherlands acquired the same share not long
ago [Electronics, Aug. 30, 1979, p. 63]. For Siemens, Grundig would be a
big customer for its components. For Grundig, on the other hand, Siemens
would be apotent shareholder in helping the firm stand up to Far Eastern
competition and pull out of the doldrums in which the country's entire
entertainment electronics industry finds itself.

When the optical output of one single-mode laser diode is injected through
its fiber-optic pigtail into asecond such diode, the final wavelength can be
tuned to an extremely fine spectral line width —to just ±0.1 nm in the
case of alaser operating at 843 nm. The use of the technique at a1.55-p.m
wavelength —the optical window favored for upcoming long-haul fiberoptic systems — would cut light dispersion within the fiber by more than
95%, according to the developers of such an optically tuned laser at British
Telecom's Martlesham Research Centre in Ipswich, Suffolk. They are
presenting apaper on the device at the Third International Conference on
Integrated Optics and Optical Fiber Communications in San Francisco,
April 27-29. The tuning technique could also be applied in high-density
wavelength-division-multiplexing schemes.

Catching visitors' attention at the Paris Components Show earlier this
month was an improved version of Thomson-CS F's unusually fast-acting
experimental liquid-crystal display [Electronics, April 26, 1979 p. 70]. The
entire 10-by-10-cm display, consisting of amatrix of 240 by 250 points,
can be changed in 5seconds. That speed opens the door at least part way to
the use of LCDS in small computer system displays, say researchers from
the company's laboratory in Corbeville outside Paris. The display uses a
liquid-crystal compound based on biphenylnitryl that, when heated to just
under 40°C, enters the nematic phase, in which the molecules take on an
ordered structure when an electrical field is applied. However, it takes 20
w to heat each row of points for the 20 ms needed to write it.

Semiconductor lasers, one key to small and affordable digital audio disk
players of the future, will be made and sold in quantity for the first time
starting this July, according to Matsushita Electronics Corp. The Osakabased joint venture of Japan's Matsushita Electric Industrial Co. and NV
Philips Gloeilampenfabrieken of the Netherlands plans to start making
10,000 devices per month, possibly rising to 100,000 a month by next
year if the demand should justify it. The price of samples will be $165 to
$187 apiece but will fall to under $47 with mass production. The
"terraced-substrate" device, with five layers of n- and p-channel gallium
arsenide and gallium aluminum arsenide, emits an almost-round laser
beam. Its extremely low oscillating current of 30 MA obviates the kind of
external modulators necessary with conventional gas laser pickups, but its
810-nm wavelength is too long for video disk use.
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International newsletter
U. S. renter
invades Europe

French videotex
system starts trials

NEC markets very small
business computer

Addenda
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United States Instrument Rentals Inc. of San Mateo, Calif., has acquired
the largest supplier of electronic leasing equipment in the UK — Lab-Hire
Ltd. —for $3.8 million, making it the first U. S. rental company to
establish aEuropean operation. Formerly asubsidiary of Hamilton Leasing Ltd., the West Drayton, Middlesex, firm will be known as Instrument
Rentals (UK) Ltd. and will have its inventory bolstered by test equipment
and data terminals from usiR's $50 million to $60 million inventory as
well as additional purchases from British manufacturers. Other U. S.
leasing companies are also said to be considering subsidiaries serving the
potentially lucrative European market.

With no fanfare or publicity, the French telecommunications authority's
videotex experiment is getting under way in the Paris suburb of Vélizy.
The videotex service center opened there in late March, and this month the
first households taking part in the experiment are having their home
terminals linked to the service by regular switched telephone lines. The
authority expects to have between 500 and 1,000 homes linked up by June
and all 2,500 terminals on line by September. More than 150 companies
and public agencies have already signed up to supply videotex information
and services, among them several national and regional newspapers that
plan to offer classified ads. Industry and government officials note that the
government agency is keeping the Vélizy startup under wraps in order to
prevent it from becoming an issue in the French presidential elections.

Nippon Electric Co.'s first very small business computer is one of its series
of five new business computers that extends to the large minicomputer
size. More than half of the shipments of the new system will be the
bottom-end system 20/25, which is built around the firm's upcoming
16-bit n-mos microprocessor. It includes apersonal-computer—like cathode-ray-tube console with 48-x bytes of user memory and two built-in
1-megabyte floppy-disk drives, together with aserial printer and operating
system. The minimum price in Japan is $13,500. The top-of-the-line
150/55 has auser memory area of 1,024-x bytes and will sell for $66,700
in the minimum configuration.

Researchers at the ITT affiliate, Standard Elektrik Lorenz AG in Stuttgart,
West Germany, have put together an experimental optical transmission
system that operates at awavelength of 1.2 gm and sends data at 34 mbis
over a repeaterless optical-fiber line 36 km (22 miles) long — arate and
distance somewhat below those achieved in a UK experiment last fall
[Electronics, Sept. 25, 1980, p. 73]. ...AEG-Telefunken of Frankfurt
and MAN AG of Munich have developed what the two West German firms
claim is the world's largest trackable generator for converting solar power
directly into electrical energy. The generator, essentially a40-square-meter
array of silicon solar cells and movable about two axes, provides an output
of 3.5 kw.
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Z80
COMBO CHIP

Four functions in one
reflects design simplicity
at its best.

A serial I/O port. 256 bytes of
RAM. 'IWo programmable timers. Three external interrupt
channels. Now you can get
all of them in one integrated circuit: The MK3886
Combo Chip from Mostek.
This 5-volt only, 40-pin
DIP is design simplicity
at its best. The kind that
means superior cost efficiency, fewer parts count,
less board space, and higher
reliability. With just three chips
(Combo, Z80 CPU and Memory),
you can configure avariety of
highly versatile Z80 systems.
A sampling of application
Combo Chip and MOSTEK « are trademarks of Mostek Corporation

MOSTEK

examples: As an intelligent
remote data logger. Or an
interrupt driven intelligent
peripheral controller. Or an
industrial security system
with serial interface. Or as
abuilding block in a"twoway" cable TV network. Or
for apatient monitoring
system. That's the versatility of the Combo Chip. In
fact, no other chip simplifies Z80 design so efficiently. Find out why. Contact
Mostek, 1215 West Crosby
Road, Carrollton, TX 75006
(214) 323-1801. In Europe, contact Mostek Brussels 762.18.80.
e 1981

Mertok Corporation
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NEC NEWSCOPE
Optical data bus coupler LM-2221.

NEC BIDIRECTIONAL OPTIC SYS JIM
USES SINGLE FIBER

F

.ive nuclear power plants in the
United States are set to use a
new product in communications
—the world's first bidirectional singlefiber-cable optic system to employ the
same wavelength for data transmission
both ways.
Developed by NEC, this system
offers substantial savings in both initial
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and running costs when compared
with dual-fiber-cable systems.
The five American systems are composed of 266 data bus couplers including
532 optical transmitter-receivers and
about 50km of optical fiber cable.
Each system uses about 10km of
cable, has about 50 data bus couplers,
and transmits data at arate of up to

100kb/s handling several thousand
items of information. It operates in
the full duplex mode normally and,
in case of failure, in the simplex mode.
Also, each system uses 4data bus
loops for data acquisition and control
of power generating equipment, for
recording the operation of power
generating and communications equipment, for fire detection and alarm, and
for security control. Each loop is capable of communicating and servicing up
to 72 remote terminals with amaximum of 4.5km per loop.
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NATIONWIDE

SECURITIES COMPANY GETS

MICROWAVE LINK

C&C FACSIMILE NETWORK

FOR LIBYA

T

he Socialist People's Libyan
Arab Jamahiriya has completed
anationwide microwave communications network that covers all
major cities and towns in the country.
Since 1978, NEC has been working
to complete spur microwave links to
blanket Libya's cities and towns off
the trunk systems so as to form a
nationwide microwave network for
both telephone and television.
The spur links completed throughout
the country include atotal of 100 terminals and repeater stations extending
over 53 hops. The links are equipped
either with 7.5GHz or 4GHz microwave equipment, and can provide 300
or 960 telephone channels.
NEC completed the country's trunk
microwave, system in 1974. A transhorizon tropo -scatter link was installed
in 1975, and an inland microwave
system across deserts was opened
in 1978.

A microwave communication repeater
station in operation at
Libya.

MIUSSOS,

T

he Daiwa Securities Co., Ltd. of
Tokyo is to have ahigh-speed
integrated facsimile system by

June 1981. NEC will design,
manufacture and install
the system in atypical
application of the cornpany's"C&C"capability—
full integration of corn puter and communications technologies.
Together with the
existing data processing
system, the new message
switching, store, and forward exchange
system will form an on-line network.
This will consist of ahost computer subsystem, apattern processing subsystem
and amultiple switching subsystem, with

3transmitting stations and about 130
receiving stations throughout Japan.
Each receiving
station can have
the stock price information—stored in the
host computer in the
center—fed out on
its high-speed facsimile receiver in the
form of graphs and
tables merely by
keying on the data
terminal at the station.
The facsimile
transceiver to be used is the high-speed
digital NEFAX-6200. This machine can
transmit atypical business document
in 40 seconds or less.

NEW LSIs
TO DRIVE LCDs.

N

ow available from NEC are
two types of new LSIs.
The i.i.PD7502G is aCMOS
4-bit single-chip microcomputer with
abuilt-in liquid crystal driver. The
µPD7225G, also aCMOS LSI, is designed to be interfaced with amicrocomputer requiring an external circuit
for driving liquid crystal.
A liquid crystal driver is normally
an independent circuit. In the past,
asingle-chip microcomputer like the
µPD7502G was considered impractical
because of the very intricate control
circuit required.

The i.tPD7502G also features: (1) A
standby mode to minimize power consumption; (2) Ability to use its program
fully for control and operation. (3) A
"serial interface" capable of transferring
data in series; (4) General-purpose
microcomputer capability.
The µPD7225G is designed to be
used in conjunction with another microcomputer. Features of the etPD7225G
include: (1) Low power consumption;
(2) Ability to increase its display digits;
(3) Built-in character generator to
display atotal of 48 alphanumerics;
(4) Programmable blinking.

NEC

Nippon Electric Co.,Ltd.
P.O.Boxl.Takanawa,Tokyo,Japan.
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Introducing the RM 65 line
of microcomputer boards.
The RM 65 line gives you
the options and flexibility
to design precisely the
microcomputer systems
you need.
And you can do it
quickly and economically.
Because you're offered so
many design alternatives.
Application software
for the RM 65 line, for
example, can be programmed in anumber of
languages: BASIC,
PL/65, FORTH and
Assembly Language.
RM 65 uses amotherboard interconnect concept
so any card will fit any slot.
You can choose either
edge connector or Eurocard
versions.
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And aset of card cages
allows abroad variety of
packaging options.
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Single Board
Computer Module
R6502 CPU, 2K bytes
static RAM, 16K bytes
PROM/ROM capacity,
an R6522 VIA and support circuitry on a single
RM 65 module.
Memory Modules
•8K Static RAM
•32K Dynamic RAM
•16K PROM ROM
Input/Output Modules
•GP I/O and Timer
•ACIA (RS232C)

AM:
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15.

afull deck.

Rockwell. Your
systems source.
U II 11 II It U li 111 Ill lt U U II II

Your functional system
can be economically
developed or the AIM 65
Advanced Interactive
Microcomputer. At less
than $500, AIM 65—
based on the high performance R6502 microprocessor—is the lowest
Intelligent Peripheral
Controller Modules
•1EEE-488 Bus Interface
•Floppy Disk Controller
•CRT Controller
Accessories
•4 and 8-slot Card
Cages
•Design Prototyping
Module
•Extender Module
•Single-Card AIM 65
Adaptor
•Adaptor/Buffer Module

cost development tool available
for any board level system.

Rockwell stands ready
with the system and application assistance your project requires. Call Rockwell
for more literature. Or to
schedule time at one of
Rockwell's system development centers.
Rockwell International,
Electronic Devices Division,
P.O. Box 3669,
Anaheim, CA 92803.
(800) 854-8099
(In California 800-422-4230).

Rockwell
International
where science gets down to business
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The industry's largest family
of IVIOWLSI for CRT displays
is now twice as large.

CRT Controller
CRT 96364 A/ B
Need more than just a
CRT controller? The CRT
96364 is virtually aterminal-on-a-chip. It controls all the functions for
a 16-line by 64-character
display, including CRT
refresh, character entry
and full cursor
management.

Dot Matrix Character
Generator /CRT 7004
Do you want everything
our CRT 8002 has, but
don't need attributes or
graphics? Then how
about a 128 x 7x 11 character generator, a20 MHz
video shift register and
timing latches — all on
one chip? That's our
CRT 7004.

Video Timer le Controller
VTAC5 /CRT 5037
This chip off the old block
is almost identical to the
CRT 5027 except it's the
first CRT controller to
add balanced beam current interlace for distortionless interlaced
display.

Video Timer 8' Controller
VTAC ,") /CRT 5027
Here's the father of all
programmable CRT controllers. It was the first on
the market and it's the industry standard. The
CRT 5027 generates all the
timing and control signals
for avideo display in a
single chip. It's also manufactured by three other
leading semi- conductor
manufacturers under
license from Standard
Microsystems.

Video Display Attributes
Controller VDACe
CRT 8002
Here's a 128 x 7x 11
character generator, 20
MHz video shift register,
graphics generator and
attributes controller all
on one chip. Marry this
to the CRT 5027/37 and
just two chips provide all
the circuitry for aCRT
video terminal display.

Video Timer& Controller
VTAC 12
)/CRT 5047
For low cost systems, the
CRT 5047 is the way to
go. This close relative of
the CRT 5037 has its display format fixed in ROM.
Can we program one for
you? The CRT 5047 is
especially effective for
low cost CRT terminals
using an 80 x 24 display
format with a5 x 7
character matrix.

Video Timer &Controller
VTAC e/CRT 5057
Need to synchronize your
display to the frequency
of a 50 Hz or 60 Hz AC
line ?The CRT 5057 adds
"line lock"to the CRT5037
controller, thereby
eliminating the so-called
"swim'' phenomenon.
It's perfect for the
international market.

Single Row Buffer
CRT 9006
Here's alow cost solution
to memory contention
problems between system
processors and CRT controllers in video display
systems. The CRT 9006
also provides enhanced
processor throughput for
CRT display systems.

STANDARD MICROSYSTEMS
CORPORATION
35

Marcus Blvd. Hauppauge, NY 11787 (516)273-3100 TWX-510-227-8898
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CSPI Array Processors bring speed to
scientific and engineering computation
TM

CSPI's MAP FAMILY IS DESIGNED FOR SPEED.
Our 32- and 64-bit floating point array processors enhance the computational speed of 16- and 32-bit minicomputers by 10 to 200 times. MAP gives FAST results
through parallel processing which permits arithmetic
operations to proceed at peak speed while I/O data is
rushing through. MAP maintains 12 MFLOPS of arithmetic with up to 18 megabytes per second of concurrent I/O. Arithmetic and I/O proceed at peak rates
while the host minicomputer stays free for other activity. MAP'S unique multiprocessor architecture supports up to 8 of our standard analog and digital
peripheral device interfaces. The results — real time
processing for your most demanding requirements.
MAP SPEEDS YOUR RESULTS BY SIMPLIFYING
YOUR JOB. An easy to use FORTRAN library of more

than 200 signal processing, math, I/O, and support
functions is available. A cross-assembler and simulator
support the development of special functions you may
wish to add.
IN 500 INSTALLATIONS WORLDWIDE, MAP's ARE
DELIVERING FAST RESULTS We price our array processors economically — as low as $30,500 complete
— and ship them
within 60 days ARO.
Speed. It's the whole
idea behind array
processing.
Challenge us with
your benchmarks.
Call Ed Arsenault at
(617) 272-6020.

Cs1:11
THE ARRAY PROCESSORS
40 Linnell Circle, Billerica, Massachusetts 01821. 617/272-6020. TWX: 710-347-0176
WORLDWIDE SALES OFFICES: Cedar Rapids, Chicago, Cleveland, Dallas, Dayton, Denver, Detroit, Ft. Pierce, Houston, Indianapolis, Kansas
City, Milwaukee, Minneapolis, New York City, Philadelphia, Pittsburgh, Redondo Beach, Rochester, Scottsdale, St. Louis, Downsview, Montreal,
Ottawa, Vancouver, Amsterdam, Frankfurt, Geneva, London, Madras, Milan, Paris, Stockholm, Sydney, Tel Aviv, Tokyo, Wellington.
Circle 82 on reader service card
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Computer cuts
the distance
awaiter walks
by John Gosch, Frankfurt bureau manager

Orders punched in on a
hand-held terminal show
up on acomputer in the
restaurant's kitchen or bar
The waiter or waitress scurrying
around in a restaurant and taking
orders with a pen and pad is an
anachronism in this digital age, as
far as Siemens AG is concerned. So
engineers at the company's Munichbased Components division are putting together an infrared-light—based
transmission system that sends the
order, keyed into ahand-held terminal, to asmall computer in the kitchen where the order is registered,
filled, and billed.
Bernd Schade, asales manager in
the Components division and one of
the originators of the "waiter's electronic ordering system," says restaurant owners have already shown
much interest in the setup. He is
banking on its acceptance for several
reasons. First, it helps alleviate the
chronic shortage of restaurant personnel that exists in West Germany
and elsewhere. The new system
cuts the amount of walking a waiter or waitress must do, enabling
them to serve many more customers as they could with the old padand-pencil method.
How much? What's more, for all
it does, the system is not very expensive. A complete setup, consisting of
aterminal, asmall computer, and a
few accessories, will sell for between
$5,000 and $25,000, depending
mainly on what type of computer is
used. With the savings in labor costs
it provides—about 25 U. S. cents per
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customer—the system "amortizes itself within afew months for amedium-sized restaurant with, say, 20
tables," Schade says. And then, of
course, the system considerably
shortens the time that customers
must wait for their meals. A prototype setup is now being readied for
trials in a restaurant in downtown
Munich.
As for how it works, the waiter or
waitress takes the hand-held batterypowered terminal, which is slightly
larger than a pocket calculator (see
photo), and keys in the numbers corresponding to the customer's order
plus the number of the table. The
order number may consist of up to
nine digits to accommodate many
kinds of meals, side dishes, extras,
and drinks. These numbers are codFaster food. The terminal on
which the waiter is entering
the customer's order sends
the data on an infrared beam
to a ceiling receptor that is
linked by infrared light and
wires to a computer in the
kitchen.

ed and modulated onto acarrier frequency that rides on an infrared
light beam from the terminal's nine
IR light-emitting diodes to a small
relay station mounted on the ceiling
of the restaurant. The nine diodes
produce enough light power to
bridge at most 10 meters—the maximum distance between the terminal
and the relay.
Link. In the relay, a hemispheric
transparent bulblike device about 20
centimeters in diameter, two receiving-diode-and-preamplifier-circuit
packages convert the IR signals into
electrical pulses and amplify them.
The pulses are fed over wires to a
modem and then to the interface of
the computer in the kitchen.
At the computer, which may be a
Siemens PC100 or similar low-cost

Electronics international
personal computer, the order appears on a monitor or alphanumeric
display for the chefs to fill. A second
such computer may be at the restaurant bar to indicate and bill the
drinks the customer has ordered.
The computers keep tabs on what is
consumed and print out two bills,
one for the customer and the other
for the restaurant's or the waiter's
records. If the kitchen or bar has run
out of aparticular meal or drink, the
waiter is told so on the alphanumeric
display on his terminal.
The transmissions in both directions take place at either 2,400 or
4,800 bits per second—usually at the
higher rate in restaurants with many
waiters. The IR wavelength for the
terminal-relay optical link is 950
nanometers and the carrier frequency onto which the IR signals are
modulated is 90 kilohertz. A relay
contains as many as 84 transmitting
diodes, enough to cover a 20-meter-

square dining room. The large number of light transmitters ensures that
the waiters, no matter where they
are in such aroom, can pick up the
data from the kitchen or bar.
The hand-held terminal is operated with a slotted key. This produces a code that is transmitted
along with the order and table numbers and allows the computer to distinguish one waiter from another.
Quick service. At a2,400-b/s rate it
takes only 280 milliseconds for the
unit to transmit seven different
orders, the table number, and the
waiter's identification code from the
terminal to the computer and to
receive an order acknowledgment
signal from the computer.
As the terminal's IR transmitting
range is only 10 meters, there is no
interference with other communications services. Hence, no approval
from either communications authorities or postal agencies is required.

The speech quality would probably not be acceptable for public use.
But for ahighly motivated user such
as a blind computer operator, for
users who would regularly work with
the system, and for companies investigating the potential of voice systems in their products, the Microspeech 2is avery practical product.
Complete. Made by Costronics
Electronics of Hillingdon, Middlesex, the stand-alone speech synthesizer has its own control microprocessor, power supply, and loudspeaker. It generates speech from either
straight English text or a standardized form of phonetic spelling and
stores about a minute's worth in its
internal buffer store. It can run from
just an ASCII keyboard accepting
data at up to 9,600 bits per second
and connected by astandard RS-232
interface. The unit's price is around
$2,000.
The Microspeech 2uses asynthesize-by-rule principle, assembling
Great Britain
words from the phonemes basic to
the English language. The approach
was one of the first to be thoroughly
investigated, but, says Tim Orr, who
developed the terminal with Richard
Monkhouse, it has become a practical proposition only with the availaThe voice is machine-like and its
engineers does at least provide a bility of microprocessor power.
pronunciation is often appalling, but
means of converting text into speech
In the Microspeech 2an electronic
nonetheless a voice-output terminal
just about as fast as it is keyed onto model of the vocal tract is driven by
developed by two British consulting
acathode-ray-tube display.
aset of control parameters—one set
for each phoneme stored in the controlling microprocessor's read-only
2K
PHONETIC
I
I
ASYNCHRONOUS
memory. In systems developed by
12 K
CODE OR
RS-232/V24
COMMUNIRAND(P.1
READ-ONLY
Texas Instruments Inc. and General
ENGLISH
INTERFACE
CATIONS
ACCESS
MEMORY
TEXT INPUT
CONTROLLER
MEMORY
Instrument Microelectronics Ltd.,
for example, the ROM stores the phonetic parameters of every word to be
used. The resulting speech quality is
far higher, but the vocabulary is limPERIPHERAL
ited to the size of memory.
BIT RATE
RATE SWITCHABLE FROM
6802
INTERFACE
110 TO 9,600 bis
GENERATOR
MICROPROCESSOR
The Microspeech 2 is somewhat
ADAPTER
similar in concept to Votrax's CDS-II
development system [Electronics,
PANEL CONTROLS
Feb. 10, p. 118], though instead of a
SPEAKER
VOLUME
single-chip synthesizer, it employs
discrete complementary-mos parts.
VOCAL TRACT
I CONVERTER
DATA
MODEL
In essence, it consists of three cas9PARAMETERS
caded bandpass filters, each modelSYNTHETIC
AMPLIFIER
SPEECH
PITCH
ing a resonant vocal cavity, which
are set at the frequencies 660, 1,720
Compact. A single 9-by-Th-inch board holds all the circuitry necessary for producing
and 2,410 hertz and energized with a
synthetic speech in real time from typed-in English text or phonetic code.
100-Hz sawtooth waveform. These

$2,000 text-into-voice unit gives

utterance to input almost immediately
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ROMS

1141s got them all. And more.
This ensures that you get the ROMs you need,
like you want them, when you need them.
Our custom experience also means if no
standard ROM will do, we can customize it
for aperfect fit to your application.
To find out more about why American
Microsystems' memories offer you more,
return the coupon below or call Dick Norby at
(408) 246-0330.

A lot of suppliers can make a few of the
ROMs you need. But American Microsystems
can supply ROMs for all your needs ...and
more. Here's why.
A ROM is more than just specifications.
It's asemi-custom product and building it is
more like manufacturing custom rather than
standard components. Our 15 years experience
in custom circuits has helped us build the industry's most sophisticated custom production
system. With it we can track and control your
ROMs through every step of production.
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Phone
Return to:
Memories
American Microsystems, Inc.,
3800 Homestead Road,
Santa Clara, CA

State

Zip

Electronics international
filters plus the controlling microprocessor, a6802, fit onto asingle double-sided printed-circuit board measuring 9 by 7.5 inches. Data is
entered into the system through an
RS-232/V24 interface.
Apart from the difficulty of generating acceptable speech, one of the
biggest problems in the way of textinto-speech translation is the oddity
of English spelling. For every rule of
pronunciation there is an even longer
list of exceptions. The most realistic
compromise, says Orr, is a rulebased spelling system together with
an exception dictionary. They are
available as an optional program for
English text translation stored in an

8-K erasable programmable ROM.
Also held in the E-PROM is the complete ASCII set so that each key can
be named as it is pressed.
Without this E-PROM, the unit is
operated in the phonetic mode in
which the phonemes are represented
by one or two letters. The variety of
phonemes and their symbolic representation were chosen to make phonetic text readable. "Go," for example, is entered phonetically as "gow."
A machine like this, says Orr, "is
really for the dedicated user." Even
so, since he launched the Microspeech afew months ago he has been
selling the system at the rate of one
or two amonth.
-Kevin Smith

Italy

Italian-American design team
builds modular digital phone switch
In what could well be an indication
of things to come, Italy's largest telecommunications equipment producer, Italtel SA of Milan, looked for a
U. S. partner when it set out to build
a truly up-to-the-minute modular,
intelligent digital exchange for its
country's telep" hone network.
The result—the UT 10/3 —can be
configured for anywhere from 200 to
10,000 subscriber lines and up to

3,000 trunks and consequently covers most of the urban switching
needs of Italy. Perhaps more remarkable, the prototype hardware
will go into trial service in Milan on
schedule, just alittle over two years
after the design and development
team got to work in Dallas.
At the start. "We reviewed our
switching business strategy in 1978
and decided there was an opportunity for a new generation of switches
for the 1980s," explains Francesco
Miccinelli, adeputy director general
at Italtel, which like the phone company is a unit in the governmentcontrolled telecommunications holding company Società Finanziara
Telefánica PA (STET). And as "we
wanted to get as close as we could to
the source of advanced technology,
that pointed to an American partner," he says.
He found that partner in John
Israel, the former designer-founder
of a Dallas manufacturer of private
branch exchanges, Danray Co. "By
February 1979," Miccinelli recalls,
Allies. Francesco MiccinelIi of Italtel (left) will
build the phone exchange module (center)
designed with John Israel of Advanced Business Communication.
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"we had the joint development
started. By April we were writing
specifications, and in June the actual
design started." The team design
averaged about 65 people, roughly
25 from Italtel and 40 from the joint
venture, Advanced Business Communication Corp. of Dallas.
"We had a 10% share in ABC at
the start, and we will eventually buy
a controlling interest," notes Miccinelli. All told, the development of
the UT 10/3 represents an $8 million investment.
The prototype. The switch destined for Milan's Volta exchange
will have a capacity of 2,000 lines
and uses two of the basic modules,
each of which has 1,024 ports. Up to
16 of these modules can be connected by ribbon cables. Above that
14,000-line limit, additional hardware becomes necessary, and Italtel
already has designed a custom chip
that will serve as the building block
for the autorouting network of a
large exchange. It switches among
eight incoming pulse-code-modulation lines and eight outgoing lines,
each carrying up to 256 channels.
Though each module is autonomous as far as all the real-time
switching functions go, each exchange will have an independent,
sometimes remote service computer
to take care of functions like manmachine dialog, data storage, and
second-level diagnosis for all the
modules. For the first exchange, this
computer will be a Digital Equipment Corp. PDP-11/23 minicomputer. Later, Italtel expects to use an
11/23-like minicomputer of its own
design—the 20-bit MIC20, built
around a custom chip with special
telephone functions.
As with the exchange as a whole,
intelligence is widely distributed
among the five major subsystems
that make up the module. The control subsystem, for example, is built
around two 16-bit LSI-11/23 microcomputers, paired with some 200-K
bytes of memory, working in amaster-slave arrangement. It controls all
the call-processing required for subscriber lines or trunks terminated on
the module. An internal end-to-end
common-channel signaling system
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Exclusive new Zenith CRT Display with L-Power
for logic circuits means lower system cost.
This is no ordinary CRT Display.
It also provides the power for your
terminal logic circuits. This unique,
scan-derived system replaces
conventional power supplies, and
results in CRT Display systems that
are compact, uncomplicated, and have
fewer parts. You get optimum reliability,
acooler-running terminal and lower
system cost.
The Zenith CRT Display testing
program subjects test units to

thousands of hours, under extreme
humidity, vibration, altitude, and
temperature conditions. And
exhaustive analyses of components
and subassemblies, including electron
microscope and thermograph scans in
the Zenith Reliability Lab.
All Zenith CRT Displays: 5", 9",
12 ", and 15" are available with this
innovative new L-Power system. For
further information write: CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee Avenue,
Glenview, Illinois 60025, or call (312)
773-0074.

THE NEXT
LOGICAL MOVE
NEW ZENITH L-POWER CRT DISPLAY CHASSIS
AND TERMINAL POWER SUPPLY
COMBINED

CONVENTIONAL
CRT DISPLAY CHASSIS WITH
SEPARATE
TERMINAL POWER SUPPLY

71,4

If

The quality goes in before the name goes on.

National Computer Conference, May 4-7, Booths 131-134.
Electronics/April 21, 1981
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LASER
MARK
Clearly the Best Mark
in the World

No more critical parts
geometry, type pressure
problems, smearing or costly
downtime. The "inkless"
LaserMark'' provides high
speed pulsed permanent
coding with no moving parts,
no wear, more reliability.
Code changes take only
seconds with asimple
template. Easy installation
and compatibility with most
equipment saves you money.
For marked samples,
performance data and
specifications, call
(613) 592-1460, Telex 053-4503,
or write to: Lumonics Inc.,
105 Schneider Road,
Kanata (Ottawa), Ontario,
Canada K2K 1Y3.
' LaserMark is a registered
trademark of Lumonics Inc

Actual mark
magnified
approx. 6.25x
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takes care of the information exchanges needed to route calls between modules. As a result, no
central common control is needed for
the exchanges.
The switching subsystem handles
1,024 incoming digital time slots and
256 outgoing ones. As for the line
interface, it can have up to 128
cards, one each for eight subscriber
lines and each having its own Z80
8-bit microprocessor and some 8- to
10-K bytes of memory.
Currently, there are three species
of line interface cards—one each for
analog subscriber lines, digital lines,
and trunks—and by next year, there
will be adata-transmission line card,
too. There is enough spare capacity
in the LSI-11/23 for the module to
work in an integrated voice and data
network, Miccinelli points out.
Miccinelli maintains that the UT
10/3 will be very competitive in
price but will not release precise figures. "Our production people worked
closely with the designers in Dallas
and we will have only 50 different
kinds of different printed-circuit
board for the exchanges," he explains. "There are only 500 different
components involved," he goes on,
"and that is bound to keep the production costs low." -Arthur Erikson

Japan

TAS-80 computers
to be made in Japan

LaserMark°,
the Mark of the 80's
88
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Tandy Corp., in planning to vastly
expand its TRS-80 personal computer marketing network in Japan, is
obviously attempting to bolster its
sagging market share there. Under
its agreement with Tokyo Electric
Co. [Electronics, April 7, p. 48], the
Toshiba affiliate will immediately
start selling models 1and 2 of the
TRS-80 and begin making central
processing units and keyboards for
the TRS-80 model 1 this summer.
Sales of model 3will start in Japan
this summer.
Tandy describes the tie-up as a
way to meet the exploding demands
for personal computers in Japan. But

the move looks essentially defensive.
Several years ago, when U. S. microcomputer makers had the world
market to themselves, the TRS-80
enjoyed an estimated 40% market
share in Japan, according to Hideo
Muranushi, representative director
of A&A Japan Ltd., a worldwide
sourcing and trade division of Tandy. Today that share is under 10%
and falling.
Meanwhile Sharp Corp. and Nippon Electric Co. have taken over the
market. Observers say NEC sold
about 50% and Sharp almost 30% of
the more than 100,000 personal
computers shipped in Japan in fiscal
1980. Sharp officials estimate that
their domestic sales this year will
soar to 70,000 to 80,000 units, while
NEC expects shipments to more than
double to at least 110,000 units.
Rationale. Japanese consumers
prefer products made in Japan
because they assume that both quality and service will be better. That
has clearly worked in the favor of
NEC, Sharp, and now Hitachi, which
is coming on fast. Tandy's strategy is
to gain the same advantage.
Other U. S. microcomputer makers are moving in the same direction.
Commodore recently started making
the latest model of its VIC 1000
series in Japan, and officials at
Apple Computer Corp. have said
they, too, will eventually start manufacturing there.
TEC seems a natural partner for
Tandy, to which it has been supplying line printers for the TRS-80
for about two years through A&A.
The Tokyo company, with sales of
$342 million in fiscal 1979, enjoys a
40% to 45% share of Japan's electronic cash register market. Its share
is even higher in the supermarket
industry, which Muranushi says is
Tandy's first main target for its computers in Japan.
Muranushi speaks glowingly of
TEc's 23 domestic branch sales
offices, its 100 service stations, and
its "very, very aggressive salesmen."
But Kensaburo Horai, manager of
TEC'S general administrative department, denies any current plans to sell
TRS-80s through TEc's existing
sales channels. Rather, TEC will sell
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THIS IS
THE WAY
IT'S
DONE!

Magnecraft means
Leadership in Relays

MAGNECRAFT'S DIP (DUAL-INLINE PACKAGE) RELAY
Integrated Circuit Compatible and Designed For Printed Circuit Mounting
Magnecraft DIP Relays (dual-inline packages)... the result of Magnecraft's leadership in relay
design. This Leadership combines superb engineering with the industry's most modern production methods and finest materials.
Magnecraft is proud to supply, from stock, a complete line of DIP relays having exactly the
features you want.
Immersion proof: Molded in high impact epoxy

Packaging: 8 Pin Dual-Inline standard

Control Voltage: 5, 6, 12, 24VDC Standard
Standard Contact types: SPST-NO DPST-NO SPST-NC SPDT DPDT
SPST-NO Mercury Wetted SPST-NO Mercury Wetted and Position Free
Options: A. Internal Clamping diode B. Electrostatic shielding C. 14 Pin arrangements
91 DIP Models IN STOCK for immediate delivery!
Write for your FREE DIP CATALOG!

Magnecraft
ELECTRIC

COMPANY

5575 NORTH LYNCH AVENUE CHICAGO, ILLINOIS 60630
312/282-5500 TVVX-910-221-5221
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World's broadest
family of smallest
PCB switches.

ALCO designed and engineered the TT Series primarily for PC
applications. Their small size allows placement between PCB's
on 1/2" centers. All terminals and mounts fall into a0.1" grid.
Your choice of toggles, pushbuttons, slides,
rockers and LED lighted types in 1, 2 or 4
poles. Right angle types are our specialty and
wire wraps too! Gold plated contacts are
standard for low-level switching. Silver provides a 3 amp rating and is U. L. listed. A
variety of panel mounted types also available.
We pride ourselves by stocking hundreds of
standard types, many in production quantities to service your
immediate needs. However, our engineers and production group
can also provide literally thousands of custom types promptly
and economically. We urge you to
call or write Customer Service for
160-page ALCOSVVITCH catalog
and free sample.
;se^

gee

•••••••••••

rza

/

/

?PT

UGH' FEEDS

EH®

ALCO ELECTRONIC PRODUCTS, INC.
1551 Osgood St., No. Andover Ma 01845 USA
Tel: (617) 685-4371
TWX: 710 342-0552

Canada: Kay tronics, 375 Norman St. Ville St. Pierre, One. HER 1A3
Europe: Augat France SA (2.1. Sofilic) B.P. 440.CEDE X 94263 Fresnes, France
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You (and we) are in a quick-moving business.
News breaks frequently. Change is the name of
the game. Awareness is the way to win.
Give us one hour of your time every two weeks
and we will keep you aware of what's going on
around you and around the changing world of
electronics technology
Keep ahead of the pack. Send in one of the
subscription cards in this issue.
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them through a new small-business
computer department it established
in January with 25 salesmen. By early May TEC will complete an office
computer center in central Tokyo to
train TRS-80 users and will open
similar operations in Naoya and
Osaka by fall.
Unlike Sharp and NEC, which
market largely through dealers and
stores, TEC will sell TRS-80s directly
to business customers. Although Horai does not say so, that would leave
the company's existing sales network
free to sell the low-priced personal
computers soon to be launched by
parent Toshiba, as well as any developed by TEC itself. Horai claims that
since these models would address
different market segments, there
would be no cannibalization.
Present and future. Yet he hints
that his company is looking beyond
the TRS-80. "Tandy's product is so
famous that we'd better start there,"
he says, adding that the initiative
came from Tandy. Still, TEC seems
intent for the time being on selling as
many TRS-80s as possible. Its goal
is to ship 2,000 units this fiscal year,
though Horai will not say how many
TEC will make. Even combined with
the several hundred per month that
Tandy hopes to sell through its present seven Radio Shack stores and
100 authorized dealers in Japan, the
TRS-80 stands to cling to a meager
share indeed of Japan's 200,000-plus
market this year.
There are signs of a brighter
future, however. An official at Sharp
concedes that the new arrangement
and production capacity will probably give Tandy greater market share
eventually. The company is working
hard to develop a kanji (or Chinese
character) capability, essential for
long-term success in Japan. And
Muranushi claims that the TRS-80
enjoys far higher brand recognition
than any other foreign microcomputer, with arecent survey showing that
almost half of Japan's consumers
know the name. What is more, Tandy can pursue further marketing and
manufacturing options in Japan because the deal with TEC is nonexclusive.
-Robert Neff,
McGraw-Hill World News
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Channels.. with aBattery
Dolch Logic Instruments' third generation logic analyzer, the
LAM 3250, lets you meet your troubleshooting needs now,
and expand for the future. The LAM 3250 records up to 32
channels of information at sampling rates to 50 MHz, and with
optional Channel Expansion Probes, its capability can be
extended to 64 channels. And there's more.

you can recall complete test set-ups in amatter of seconds.
No more time wasted rewriting menus.

Powerful triggering.
Four-level sequential triggering, each level with an independent pass counter ranging from 1-255 counts, lets you
debug programs containing nested subroutines. There's even
aRestart function to guide you through data on the bus. All
of this is easily programmed in aseparate trigger menu.

Check these features and compare:
• 32 channels X 1000-bit memory
• Expandable to 64-channel X 500-bit memory (optional)
• Sampling rates to 50 MHz
• 5ns glitch capture
• Timing capability for 16 or 32 channels
• Hex, octal, binary and ASCII displays
• Powerful word search feature
• Window triggering
• Real-time trigger tracing
• Non-volatile menu memory
• GPIB and RS-232 interfaces standard
• Personality probes and disassemblers for many popular
uP's and bus systems (optional)

Battery back-up.
The LAM 3250's revolutionary new BATTERY-BACKED
MENU MEMORY feature allows you to store up to 6
separate files of display and menu parameters in CMOS
RAM for up to three months without power. This means that

This is only part of the story. For more details on this and
other dynamic troubleshooting tools, contact the logic
analyzer experts today. Dolch Logic Instruments,
230 Devcon Drive, San Jose, CA 95112.
Or call toll free (800) 538-7506. In California (408) 946-6044.

Sophisticated clocking.
Since it incorporates dual 16-channel X 1000-bit recording
blocks, the LAM 3250 can accept up to two independent
external clocks for sampling data, letting you independently
monitor both address and data on amultiplexed bus.

RIIDDLCH
grIP LOGIC

REPRESENTATIVES: Amid. 02236/866310. BeIghwe 022192451-53. Cannda 15141 336-0392. Denmark 02804261

INSTRUMENTS
,1
,1)91),211311.

France .A19302880. Germany 08931901-1. Grew Britain 0734694944, Greece i12182194")).

Holland 040533725. land 03453151. Italy 024158746, Norway 02356110, SW. 052:93199. Swede. 081479490, SwlI,..i,,dl I7612188. Emt EnropedU.K. 093252121. Slegnpore 0637944. South Africa 01227739.
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ZILOG makes it
in the development of the 16-bit CPU
with our Z8000. the Z8' is the most
versatile single-chip microcomputer
available today; our Z6132 RAM
combines efficiency and reliability for
maximum economy. And, our products are backed by acomplete family
of sophisticated peripheral chips.

The leader in micro
technology.
At Zilog, our record of achievement
in both R&D and manufacturing speaks
for itself: our Z8(r) is the industry
standard for

Superior performance
gives you ocompetitive
edge.
Zilog engineering is directed toward
increased price pérforrnancp,epu
out our product line
periphe
p. rfor

as new family members have been
introduced, has continually increased
in capability and performance. As a
result, Zilog gives you the performance that can make your products
more competitive than ever before.

Total support makes it
all easy.
Zilog backs you up with total product
support including software development hosts like Z-LAB 80007 high
level languages such as C, PASCAL,
and PLZ. and cross-software packages, too. Not to mention real-time

appen for you!
real-time software like ZRTS. In other
words, the kind of total support that
maximizes programmer and design
engineer productivity And minimizes
your time to market.

Growth without
obsolescence.
With Zilog, your investment today
is protected for the future. Our component families offer ranges of
performance from 2.5 MHz right on
up through 10 MHz. Performance
pgrades can be made while mainaininià hardware and software
ity. We pjan ahead with

maximum return on your development
investment both today and tomorrow.

It's all available right now!
Thanks to significant progress along
the learning curve, Zilog consistently
produces high yields per wafer.
Products are available in industrial.
commercial and military versions.
And with the opening of new production facilities, we've got the capacity
and volume to meet your schedule.
Get the products and support you
need. Call your local Zilog sales office
today. You11 find that Zilog can make it happen for you right now!

Announcing anew way to
manage the unmanageable:
Processed engineering
information, at your
fingertips, with TECH-NETrq
Information Handling Services originated processed information — engineering
data that's already cataloged, collated, cross-indexed and cross-referenced
for you.
And now, we've made this unique technical data base even easier for you
to access with TECH-NET, a new, on-line, interactive
search service.
For one thing, it gives you a complete, electronic
index with full, automatic cross-referencing to over
24,000 industrial vendor catalogs, 91% of the
world's most commonly-used industry codes and
standards, and to the most comprehensive collection
of Military Specifications and government documents
in the world. What's more, TECH-NET leads you
directly to this information not in minutes or hours,
but in seconds. And it makes you instantly aware of
important related data you may not know existed, or
could have inadvertently missed.
A more productive solution — VSMF® subscriber or not.
If you currently subscribe to an Information Handling Services VSMF service,
you'll find that TECH-NET can help you work more efficiently — and more
productively — by speeding you to the information you need.
But even if you are not a VSMF subscriber, TECH-NET still represents a
more cost-effective solution. Because you can use it to identify the information
you need, then obtain the exact documents required in hard copy form via a
new, low-cost service called Documents-on-Request.
So if you've always thought that processed information was too expensive,
given the size of your company, think again.
8,000,000 plus pages of data and over 1,000 people.
Here at Information Handling Services, we've been collecting and distributing
engineering data for over 20 years. In fact, our data base now incorporates
more than 8,000,000 pages of technical information. Every page of which has
been reviewed by a qualified engineer who has coded this data for you to
ensure fast access and easy retrieval. For that matter, we currently have over
1,100 employees — worldwide — at work constantly to increase, improve
and update this data base just to make sure the information you need is both
complete and current.
Experience processed information firsthand.
See for yourself what processed information can mean to your productivity.
Call or write today for a no-obligation demonstration — in your office —
of our powerful, new TECH-NET solution. Or for more details, simply call or
write: Information Handling Services, Dept. 481, 15 Inverness Way East,
Englewood, Colorado 80150, attn. Susan Michals, or call 800-525-7052,
ext. 328.

Processed information for increased productivity.

Information Handling Services
An Indian Head Company
981

Information Handling Services
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That's Gerry on the left. He's one of akind. He

lie;

enjoys finding new gourmet restaurants and is an
avid reader. Gerry also designs IEE display
packaging. He takes pride in the fact that his are
some of the best designs in the industry. Gerry
has been with us for more than seven years. You benefit
from that experience when you order WE displays ...
for example ...

The great looking display pictured above is an IEE FLIP
Vacuum Fluorescent Module ...one of 15. It's part of a
growing assortment!

5x7 dot matrix, 5x12 dot matrix and avariety of 14-segment
models provide awide selection of alphanumeric English,
European, scientific and custom characters. Single and
multiple line displays are available. Character heights range
from .2" to .51". All FLIP Modules operate on +5VDC
only, and most are less than 1" deep. Each unit has a
self-contained microprocessor and accepts both serial and
parallel ASCII data. A number of drop-in replacements for
competitive products are offered. Several are priced at
under $100 in production quantities. In addition to these
vacuum fluorescent displays, you can select from an equally
interesting assortment of ARGUS Gas Plasma and
DAYSTAR Liquid Crystal Modules.

No wonder Gerry is proud. We all are. When you do
business with us, you get more than displays, you get the
skills and the pride and the know-how of the people at
IEE ...The Display Makers!

IEE
Circle #96 for immediate use
Circle #97 for future reference

THE
DISPLAY
MAKERS

INDUSTRIAL PRODUCTS DIVISION
INDUSTRIAL ELECTRONIC ENGINEERS, INC.
7740 Lemona Ave., Van Nuys, CA 91405
(213) 787-0311 • TWX: 910-495-4586 IEE IPD VAN
Equal Opportunity Employer

MEASUREMENT &
CONTROL SOLUTIONS

pr_
ocess_
rnangog

You may think that Acurex is only in the business of making dataloggers.
In fact, Acurex does make the best calculating
dataloggers in the industry, but our real business is supplying measurement and control
solutions.
Whatever your measurement and control problem—from industrial and laboratory testing to
chemical processing, from nuclear waste disposal to space shuttle testing —Acurex has
solutions. Accurate, reliable solutions that turn
raw measurements into real time information
that can be quickly understood.
And all programming is in plain English.
There's no special language to learn.
Circle 98 on reader service card

Our solutions-oriented approach, with the use
of Acurex Ten Series datalogging products,
has given us experience with numerous data
acquisition applications—from low cost temperature measurements to process control.
And our staff of trained applications engineers
has the experience to help solve your problem.
So when you have ameasurement and control
problem, come to the company whose business is solutions. Acurex.

ACUREX
Corporation
Autodata Division
485 Clyde Ave., Mt. View, CA 94042
(415) 964-3200 Telex: 34-6391

Probing the news_
Analysis of technology and business developments

Voice messaging: afuture giant
Year-old industry could reach $3 billion by decade's end
as store-and-forward systems find their way into the electronic office

by J. Robert Lineback, Dallas bureau manager

Electronic store-and-forward voicemessaging systems—often called
missing links to higher office productivity—are fast becoming more than
just talk. Barely ayear old, the total
market for so-called voice mail could
hit $3.155 billion by the end of the
decade, according to one estimate by
International Resources Development Inc. In 1981, the number of
market entries promises to double.
Meanwhile, companies with existing voice-messaging products plan
additional software features in an
attempt to stay on the crest of the
wave. These computerized systems
attack real-time problems of business communications, or what one
pioneer in the field calls "telephone
tag." Gordon Mathews, chairman
and founder of ECS Telecommunications Inc. of Richardson, Texas, predicts that voice-mail service will
improve white-collar productivity by
reducing the time executives spend
on the phone. "You call someone,
and he or she is not in. So you leave
a message with the secretary. Your
call is returned, but you are unable
to talk. Then you call again," says
Mathews, whose firm first began
selling voice-message exchange
(vmx) systems ayear ago.
Use phone lines. To meet highspeed and mammoth memory requirements, messaging systems convert voice into digital form. Messages are then stored on .disks and in
high-speed buffer memories made up
of random-access memory. In general, the systems operate over existing
telephone lines and equipment. For
business applications, they are often
linked with a private automatic
branch exchange to do both in-house
and outside messaging. Some voice-

mail firms also lease "voice mailboxes," which are tied directly to
public telephone switching offices.
Customers operate voice systems
over standard push-button phone
units, using codes to activate log-on,
record, send, retrieve, and playback
modes. Most systems will also give
reports on the number of incoming
messages, which are kept on file
until users delete them. Many products also feature automatic message
delivery, which can be programmed
to call any phone exchange any time
of day. If messages are not delivered
on the first try, systems can repeat
calls until all the recordings are
heard. In some systems, message
senders also can receive status
reports on delivery.
Despite general similarities, long-

term voice-messaging strategies vary
as much as the size and age of the
companies themselves. Some firms
see voice mail as part of an overall
scheme to integrate all media into a
single messaging network. Others
have no plans beyond speech capability. Still others believe voice recognition and synthesis techniques
must be further developed before
such systems gain full acceptance.
Integrated system. For example,
Delphi Communications Corp., a
Los Angeles—based Exxon Communications Systems company, plans to
introduce its Delphi—Voice Messaging System (D-vms) in the second
half of the year, with delivery scheduled for the first quarter of 1982. It
will cost between $1.5 million and
$3.2 million. D-VMS has been de-

Getting the message. The Delphi-Voice Messaging System, to be introduced later this year,
consists of three subsystems that operate individually or collectively to provide service.
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Computer room.
High performance architecture
in a single-chip micro.
Powerful, high performance
architecture. That's the Synertek
the most powerful 8-bit single-chip
microcomputer available today
The Z8 gives you fast execution.
Advanced architecture. Efficient
use of memory Sophisticated interrupt.
Serial and parallel I/O. Programmable timer/counters. Plus easy system
expansion. And you can tailor it
the way you want it.
Under program control, configure
it as astand-alone microcomputer
with 2K bytes of internal ROM. Or as
atraditional microprocessor that
manages up to 124K of external memory. Or as aparallel processing
element in asystem linked to other
processors and peripheral controllers. In any configuration, you get
alarge number of pins available
for I/O — up to 32. That's room to grow
Fast instruction execution,
interrupt response, and context switching means the 78 is aperfect fit
for real-time applications. And with six

vectored interrupts that are maskable and prioritized. the Z8 offers greater
interrupt capabilities than comparable single-chip microcomputers such
as the 8051 and 6801.
It's all available now. The MDT
2000 floppy-based development
system with in-circuit emulator simplifies software/hardware development.
And the 40-pin Z8-03 features a
piggyback EPROM socket to allow
prototyping or small volume production before committing to the Z8-01
masked ROM.
For samples and our complete
Z8 information packet, contact
Microprocessor Product Marketing
direct at (408) 988-5614.
Synertek is amajor supplier of
high volume parts with advanced MOS
technologies and techniques behind
everything we make. Single-chip
Microcomputers. Microprocessors and
Peripherals. ROMs. Static RAMs.
Custom circuits.
*Z8 is atrademark 01 ZlIog Inc

28 FEATURES
•2K Bytes On-Chip ROM
•124 Bytes On-Chip RAM
•32 I/0 Lines
•Fut Duplex UART
•Expandable to 124 K
External Program Memory
and Data Memory
•Two 8-Bit Timers with
6-Bit Prescalers

•6Vectored, Prioritized
Interrupts (I/O. Timers
UART)
•High Speed Instruction
Execution — 8MHz Clock
•On-Chip Clock Oscillator
•TTL Compatible
•Single +5V Supply

SYNERTEK
3001 Stender Way PO. Box 552
Santa Clara, California 95052
(408) 988-5600
TWX: 910-338-0135
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Solid state

Innovations surface in custom ICs
Annual conference gives clues to circuits and processes
that could find their way into standard devices
by John G. Posa, Solid State Editor

Even with compatible logic families accommodate the second metallizaand standard chips like memories tion layer without causing excessive
and microprocessors, there will al- delay (see figure, p. 104).
Some of the conference's most
ways be specialized applications
requiring nonstandard devices. InHIGHLIGHTS OF THE 1981 CUSTOM
deed, with very large-scale integraINTEGRATED CIRCUITS CONFERENCE
tion putting entire systems on chips,
Monday, May 11
and with original-equipment manuLeadless chip-carriers
Sperry Univac
facturers cramming to acquire semiC-MOS pacemaker
Tadiran, Mennen Medical
conductor know-how, the future
High-power Bi-MOS
Sprague
promises more custom-built chips
Arinc interface chip
Harris
High-voltage array
Sprague
than ever.
Mask design system
DMT Corp.
Gaining areputation as the forum
VLSI electron-beam
Rensselear Polytechnic
lithography
Institute
for the latest in specially made chips
Modeling C-MOS VLSI
Westinghouse
is the annual Custom Integrated CirThree-dimensional
University of Waterloo
cuits Conference—the Cicc —schedMOS models
uled for May 11-13 at the AmericaLookup table model
Toshiba
for MOS
na Hotel in Rochester, N. Y. (see
Tuesday, May 12
table). Though most of the chips
were designed for internal consumpECL gate arrays
Siemens
Schottky logic arrays
Harris
tion, they nonetheless define circuits
ILarrays for
Control Data
and outline processes that could be
peripherals
Ultraversatile I Lchip
University of Minnesota
applied, perhaps indirectly, to stanAutomated CMOS/
RCA
dard ics.
SOS array
A highlight of the conference is a
32-bit VLSI processor
NTT Musashino Electrical
Communication Lab
32-bit Schottky rn. microprocessor
Moving-coil preamplifier
Delft University
from the Musashino Electrical ComExposure control chip
Eastman Kodak
munication Laboratory of the NipSpectrum analyzer
Westinghouse
preprocessor
pon Telegraph & Telephone Public
Fast video imager
Eastman Kodak
Corp. The 95-square-millimeter
CCD a-d converter
Korea Advanced Institute
Analog telecommuniThompson-CSF
(146,564-square-mil) chip contains
cations array
12,000 0.6-nanosecond, 0.2-milliwatt
Wednesday, May 13
gates made with the lab's super-selfEpitaxial-layer
Fujitsu
aligned bipolar process. This process
customization
was used previously to build a 3-ns
Iso-C-MOS logic circuits
Mitel
emitter-coupled-logic random-access
1,000-V MOS process
Tektronix
Versatile n-well CMOS
Honeywell
memory [Electronics, Feb. 24, 1981,
Self-aligned silicon
Tektronix
p. 145].
MES FET
As impressive as the processor's
CCD signal processor
Westinghouse
Theoretic transformer
Mitre
cross section is the computer-aided
C-MOS analog phase
University of Florida
design system that wired its 56,000
detector
elements over some 18,000 paths in
Test chip standardNational Bureau of
ization
Standards
about one month. To facilitate placeHigh-reliability test
Caltech Jet Propulsion
chips
Laboratory
ment and routing, the IC exploits a
Ceramic moisture sensor
Shizuoka University
rectangular three-input NAND cell
Source Electronics
that can be stretched lengthwise to
2

2
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interesting chips are not fully custom
at all, but rather semicustom master
slices. To save processing steps,
Japan's Fujitsu Ltd. customizes a
new 770-gate complementary-MOS
array—built on sapphire—by etching away epitaxial silicon lines. With
this technique, Fujitsu can forgo a
second metal layer and its mask yet
retain ahigh packing density. So far,
the firm has used the idea to build
the controller for a charge-coupleddevice video camera.
RCA Corp. in Camden, N. J., will
discuss an sos array containing 800
1- to 2-ns c-MOS gates and alayout
program that regularly connects
them with an efficiency beyond 90%.
Mitel Semiconductor Inc. of Bromont, Ont., Canada, will describe its
bulk Iso-c-mos arrays, now built
with 5-micrometer design rules, with
scale-downs to 4- and 2-gm planned.
At 2 gm, Mitel will switch to an
n-well process [Electronics, Dec. 4,
1980, p. 39] for subnanosecond gate
delays. Another paper, from Honeywell Inc., will reveal how a single
n-well c-mos lc can also support
n-channel MOS, ccDs, and npn bipolar circuits.
Many uses. The University of
Minnesota, collaborating with a
company called Custom Integrated
Circuits in Minneapolis has devised
an integrated-injection-logic chip
that it calls ultraversatile. The collectors, contacts, and metal layers of
its 4,056 gates are programmable.
The basic building block is an eightgate cell that can be used for one
flip-flop, one static RAM cell, or 40
read-only memory bits. Multiple
cells can be combined for higherlevel functions; for example, a 5-bit
digital-to-analog converter requires

103

Tektronix Inc. of Beaverton, Ore.,
are able to handle 1,000 v. The company starts with a standard n-chanonly four cells, and a 4-to-16-line
nel silicon-gate Isoplanar process,
decoder consumes five cells.
adding to the high-voltage transisMore proof that future arrays will
tors alightly doped n-type drift layer
come in all technologies, Control
and asource field plate that extends
Data Corp. of Minneapolis will show
over the drift layer. The extended
how it uses 616- to 1,600-gate 1
21
field plate helps to arrest surface
arrays in special 72- to I29-pin packavalanche injection in the channel
ages to control peripheral devices,
region, and the drift layer deterSiemens AG of West Germany will
mines the 400- to 1,000-ohm ondescribe the development sequence
resistance.
for its emitter-coupled-logic arrays,
Etching skill. The SIL array and
the Harris Semiconductor Group of another chip from Harris—a custom
Melbourne, Fla., will detail its
interface for Aeronautical Research
Schottky-transistor-logic (sTi_.) arInc.'s Arinc-429 specification for
rays, and Thomson-CSF of France airborne digital information transwill tell telecommunications users
fer—will demonstrate Harris's abilihow to benefit from its 10-mm 2 anaty to anisotropically etch silicon for
log master slice. In addition, Spradevice isolation. For instance, in the
gue Electric Co. of Worcester,
array STL gates are separated with V
Mass., will explain how the transisgrooves, oxidized, and backfilled
tors in its arrays withstand 80 volts
with polysilicon. More impressive, in
and the resistors more than 500 V.
the Arinc chip, tubs with slanted
Better yet, mos power ics from sides are formed in apolysilicon substrate, oxidized, then filled in a proprietary step with n- and p-type sinVCC
gle-crystal silicon.
For high speed, another paper
from Tektronix will describe a selfaligned six-mask silicon metal-semiIN I
conductor FET, or MES FET, process
responsible for subnanosecond gates
that dissipate less than 100 microlrq2
watts. Indeed, the process is being
used by Tektronix for a 30-ns 8I
N
by-8-bit multiplier, a 40-ns 10-by10-bit multiplier, a 500-megahertz
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PEARSON

Wide Band, Precision

CURRENT
MONITOR
With a Pearson current monitor and an
oscilloscope, you can measure pulse
or ac currents from milliamperes to
kiloamperes, in any conductor or beam
of charged particles, including those at
very high voltage levels.
This monitor is physically isolated from
the circuit. It is aterminated current
transformer whose output voltage precisely follows the current amplitude
and waveshape. The one shown above,
for example, offers pulse-amplitude
accuracy of +1%, —0% (typical of all
Pearson current monitors), 20 nanosecond rise time, and droop of only
0.5% per millisecond. The three db
bandwidth is from 1Hz to 35 MHz.

3

OUT
Expandable. Part of the cells (a) in 32-bit
Schottky TTL microprocessor from NU can
be stretched to make room for interconnection paths (b). Rest of cell stays the same.

Whether you wish to measure current
in aconductor, an electron device, or a
particle accelerator, it is likely that one
of our off-the-shelf models (ranging
from 1
/
2"to 10 3
/ "ID )will do the job. We
4
also provide custom designs to meet
individual specifications.

a,
OUT

4007 Transport Street
Palo Alto, Calif. 94303, U.S.A.
Telephone (415) 494-6444
Telex 171-412
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Contact us and we will send you
engineering data.

PEARSON
ELECTRONICS, INC.
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1,024-bit linear shift register, and a
programmable lc that can compare
two 4-bit words within 15 ns.
By breaking up its image sensor
into six sectors, Eastman Kodak Co.
of Rochester, N. Y., is able to
squeeze 2,000 frames per second out
of the 192-by-240-pixel (picture-element) mos chip that it will unveil.
Each block has 32 parallel outputs,
reducing the effective analog rate
internal to the chip to only 3 MHz.
The imager is part of a super-fast
motion analysis system sold by Spin
Physics, aSan Diego, Calif., company owned by Kodak. Kodak will also
explain how the exposure control ic
works in its recent instant cameras.
Processors and detectors. Some
very sophisticated custom chips to be
presented include an adaptive analog
signal processor from Westinghouse
Electric Corp.'s Advanced Technology Laboratory in Baltimore that
combines an electrically reprogrammable CCD filter with c-mos
peripheral circuits, a c-mos analog
phase detector from the University
of Florida for locked loops in communications and signal-processing
applications, and an LSI chip proposed by Mitre Corp. of Bedford,
Mass., that will perform Fourierlike, finite-field transforms of up to
255 4- to 8-bit symbols.
Westinghouse's Advanced Technology Lab will describe a detector
and preprocessor chip for use with
an acousto-optic spectrum analyzer.
The smart sensor is part of a threechip set, the other two being C-moson-sapphire VLSI chips. Packing in
technologies, the sensor combines
high-speed ccDs, bipolar devices,
c-mos, and dielectrically groove-isolated photodiodes. Together, the
chip set performs a recognition and
sorting algorithm on high-speed,
narrow-pulse signals.
Sensing also will be the topic of a
presentation by the Research Institute of Electronics of the Shizuoka
University in Hamamatsu, Japan.
Seeking a moisture sensor that
might be compatible with custom
ICs, the institute's researchers settled
on titanium oxide—tin oxide ceramic
disks containing tantulum oxide as
an n-type dopant.
For more information about the
conference, call Constantine Anagnostopoulos at (716) 477-6768.

Are your filtering problems "a real crime"? Do the culprits
attack your:
• Anti-Aliasing Circuits
• Array Processors
• Spectrum Analyzers

• Modems
• Speech Processors
• Sonobuoys

Will the following switched capacitor filter features solve
your problem?
• Small Size
• Low Frequency Operation
• Excellent Temperature Stability

• Low Cost
• Simple Implementation
• Multiple Filters in One Package

Use Reticon switched capacitor filters for your "crime"
prevention program.
• Notch
• Digitally Programmable
• Customs • Any Active
Configuration
• Multiple Channels

• Lowpass
• Highpass
• Bandpass

For information leading to tie arrest" and solution of your filter
problems contact the world's leader in switched capacitor filters...

erl*

Eeze RETICOè1
345 Potrero Avenue
Sunnyvale, California 94086
(408) 738-4266

For assistance call:

Boston (617) 745-7400: Chicago (312) 640 7713:
San Francisco (408) 738-4266: Tokyo, Japan 03-343-4411:
Wokingham Berks. England (0734) 790772:
Munich. Germany (0891 918061

Electronics/April 21, 1981

Circle 105 on reader service card

Circle 107 on reader service card

105

107

VICTOR... Number 1
in Impact Matrix Printing!
leem-ne

A Unique Printing Terminal
•80 column, bi-directional printing
•Upper &lower case font
•Full graphics — 480 columns per line
•Top of form & horizontal tabs
•True 100 cps throughput
•Bi-directional friction and
sprocket paper feed
The Mode! 5080, shown
above, is aheavy-duty printing terminal offered for sale
at most competitive prices.
Only $995 in single quantity!
This printer has been
designed to conform to the
most stringent computer
specifications, including
software on/off control,
status feedback signals and
abusy signal should you fill
our extra large buffer. Don't
delay, order now to insure
early delivery!
Victor has delivered more
than 700,000 industrial,
quality matrix printers.
These are terminals,
mechanisms, and heads
designed to solve your problems. Products that are
backed by a strong application engineering staff,
worldwide service and 50
years of Victor pride in
product.

•Large 360 character buffer
•Four interfaces — standard
parallel &RS232 &TTY &*111Ue
•Baud rate switch selectable
•Self-test
•UL/CSA approved
•Intelligent shortest path head return

A Complete Une of Impact Matrix Printers

Model 5010

Model 80

Model 130

Model 129

VICTOR DATA PRODUCTS
Subsidiary of Walter Kidde & Company, Inc.

KIDDE
3900 North Rockwell Street, Chicago, Illinois 60618
Telephone: 312-539-8200

GREAT BRITAIN — DATAPLUS, 0242-30030 GERMANY — BDT, (07 41) 8041 ITALY — GAI., 23.63.851
SPAIN — CETA, 254 6607 SWITZERLAND — ERNI, 01 833 33 33 CANADA — MUNRO, (416)676-1042
FRANCE — METROLOGIE, (1) 791 44 44 SOUTH AFRICA — EAGLE, 45-1421
SINGAPORE — OG, 917788 or 918592 HONG KONG — GILMAN, 3-427144
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of U. S. foreign branches and subsidiaries under the depreciation rules.
Noyce spoke on behalf of the Electronic Industries Association, the
American Electronics Association,
the Semiconductor Industry Association, the Scientific Apparatus
Makers Association, and the Computer and Business Equipment Manufacturers Association.
The Intel executive and cofounder
highlighted the declining rate of
U. S. R&D expenditures as apercentage of gross national product—compared to increases by Japan and
West Germany in the 1964-76 time
frame—by noting that the American
R&D decline is worse than it appears.
The reason, he said, was that "about
35% of U. S. R&D spending goes for
defense and space, whereas Germany spends only 9% and Japan less
than 3% in these areas.
U. S. trading partners like Japan,
West Germany, France, Great Britain, Italy, and South Korea "bias
results in favor of their national
industries," Noyce told the committee, by "establishment of national
goals, use of subsidies and incentives,
special public support for universities, collaborative industrial research, and sheltered home markets."
Stock options. The American
Electronics Association, in additional separate testimony by SpectraPhysics Inc.'s chairman and president, Herbert M. Dwight Jr., also
called for restoration of restricted
personnel stock options. This was
seen as an incentive for attracting
expertise to smaller innovative companies. Dwight also urged elimination of capital gain taxes on new
investments.
The head of the Mountain View,
Calif., laser manufacturer strongly
supported the 25% tax credit for corporate R&D grants to universities,
noting that the electronics industries
"are facing a severe shortage of
engineers and technical people."
Dwight called it "a disgrace and a
disturbing fact that Japan, with a
population half as large as the U. S.,
trains four times as many scientists
and engineers as we do" as a percentage of population.
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Interested in
higher performance
software?
The Mark Williams Company announces COHERENT 7 astate of the art,
third generation operating system.
COHERENT is atotally independent development of The Mark Williams Company. COHERENT contains a number of
software innovations not available elsewhere, while maintaining compatibility
with UNIX*. The primary goal of
COHERENT is to provide a friendly environment for program development. The
intent is to provide the user with a wide
range of software building blocks from
which he can select programs and utilities
to solve his problems in the most straightforward manner.
COHERENT and all of its associated
software are written totally in the highlevel programming language C. Using C
as the primary implementation language
yields a high degree of reliability, portability, and ease of modification with no
noticeable performance penalty.

COHERENT provides C language
source compatibility with programs written to run under Seventh Edition UNIX,
enabling the large base of software
written to run under UNIX (from numerous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental concepts. Central to this design is the unified
structure of i/o with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine's resources are used in the most
efficient way. The major features of
COHERENT include:
• multiuser and multi-tasking facilities,
• running processes in foreground and
background,
• compatible mechanisms for file, device,
and interprocess i/o facilities,
• the shell command interpreter—modifiable for particular applications,
• distributed file system with tree-structured, hierarchical design,
• pipes and multiplexed channels for
interprocess communication,
• asynchronous software interrupts,
• generalized segmentation (shared data.
writeable instruction spaces),
• ability to lock processes in memory for
real-time applications,
• fast swapping with swap storage cache,
• minimal interrupt lockout time for real-

time applications,
• reliable power failure recovery
facilities,
• fast disc accesses through disc buffer
cache,
• oadable device drivers,
• process timing, profiling and debugging trace features.

Software Tools
In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software components: SHELL, the command interpreter; STDIO, a portable, standard i/o
library plus run-time support routines;
AS, an assembler for the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
object format with 'AS' above; DB, a
symbolic debugger for C, Pascal, Fortran.
and assembler; ED, a context-oriented
text editor with regular expression patterns; SED, a stream editor (used in filters) fashioned after`ED';GREP, apattern
matching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator: YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter; LEARN,
computer-aided instruction about computers; DC, a desk calculator; QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system.
Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in future releases.

Language Support
The realm of language support is one of
the major strengths of COHERENT. The
following language processors will be
supported initially:
•C
a portable compiler for the
language C, including
stricter type enforcement
in the manner of LINT.
• FORTRAN portable compiler supporting the full ANS Fortran 77
standard.
• PASCAL
portable implementation of
the complete ISO standard
Pascal.

• XYBASICrm astate of the art Basic compiler with the interactive
features of an interpreter.
The unified design philosophy underlying the implementation of these languages has contributed significantly to
the ease of their portability. In particular,
the existence of ageneralized code generator is such that with a minimal effort
(about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilers running under COHERENT
produce extremely tight code very
closely rivaling that produced by an experienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in asingle program.

Operating

SySiCtIl

In part because of the language portability discussed above, and in part because of asubstantial effort in achieving
a greater degree of machine-independence in the design and implementation
of the COHERENT operating system,
only a small effort need be invested to
port the whole system to anew machine.
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to anew processor
with about two man months of effort.
The initial version of COHERENT is
available for the Digital Equipment Corporation PDP-11 computers with memorymapping, such as the PDP 11/34.
Machines which will be supported in the
coming months are the Intel 8086, Zilog
Z8000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370,
among others.
Because COHERENT has been developed independently, the pricing is exceptionally attractive. Of course COHERENT
is completely supported by its developer. To get more information about
COHERENT contact us today.

Mark
Williams
Company
1430 W Wrightwood Ave., Chicago, IL 60614
TEL: 312-472-6659 TWX: 910-221-1182

*UNIX is atrademark of Bell Labs
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Information processing

What electronic mail should deliver
Its cost-effectiveness and other questions come under scrutiny
at the Ottawa Symposium on Computer Message Systems

by Harvey J. Hindin, Communications & Microwave Editor

"Humans," author Lewis Thomas
says in his essay on computers in
"The Lives of a Cell," spend "most
of their time sending messages to
each other, talking and trying to listen at the same time, exchanging
information." And what people do in
life they soon try to do with
machines. Hence, last week's International Symposium on Computer
Message Systems in Ottawa.
Although talking is more natural
for man than writing, the opposite is
true for computers. So those attending the meeting, sponsored by the
International Federation for Information Processing, concentrated on
what computers can do with electronic mail systems. Voice systems, a
relatively new technology, have a
way to go before they reach the
degree of availability enjoyed by
electronic mailboxes and messaging
(see p. 99). But the U. S., Canada,
England, France, Germany, Austria,
Italy, Holland, Brazil, and other
countries have electronic mail systems in place today.
These systems, say J. Bruder, M.

TERMINALS

.

TELETYPEWRITER
3270 TYPE
DATA

TELEGRAPH

Moy, and A. Mueller of HewlettPackard Co. in Palo Alto, Calif., in
their paper, offer the communicator
the advantages of permanent records, asynchronous communication,
freedom from interruption, release
from geographic restrictions, and
optimal use of the sender's and
receiver's time. The freedom from
geographic restrictions has been heralded as one of the major reasons for
an electronic mail system. Yet, in
practice, many systems are coming
into place to serve narrowly defined
local areas. Corporate management
has—correctly—just not been willing to commit large resources to a
computer-based message-switching
system before its cost-effectiveness
has been demonstrated without a
doubt. Unfortunately, this has been
difficult to do.
There are other problems besides
cost-effectiveness. "Without the incentive provided by geographical dispersion, other factors become proportionately more important," say
the HP researchers. These include
the character of the user community,

TERMINALS
X.25

X.25

I

PACKET
NETWORK
(PERMANENT
VIRTUAL
CIRCUITS)

HOST

HOSI
DATA
MESSAGE
SWITCH

SOURCE: PHILIPS GLOEILAMPENFABRIEKEN

Worldwide. The Philips network, built over many years, houses a new data network for
message switching called Codan. It is based on packet switching and the X.25 protocol.
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the nature of the messages, and the
accessibility of the system. Like costeffectiveness, these more or less psychological factors were on the minds
of those at the meeting.
Custom design is one way to
address the user suitability problem.
For HP'S internal electronic mail system, this means that messages are
organized in separate data bases
organized by receiver name rather
than simply being stored as text files
in a receiver's own filing space. One
reason for this approach is that
many potential users have more than
one sign-on. Centralizing the data
base allows them to access all their
mail from any account. Another reason is the opposite phenomenon: different users sometimes sign on to the
same account. Then the centralized
approach affords privacy.
Many approaches. HP'S system,
known as Norman (for network
routing of mail with automatic notification), has gone through several
revisions and is typical of the electronic mail systems discussed at the
conference. Other work is going on,
for example, at Canada's BellNorthern Research, where a pilot
program has involved 19 workers at
Bell-Northern Software Inc. in Toronto. For BNR researchers Don Tapscott and Morley Greenberg, the key
to success is user-driven design.
The problem for vendors in supplying just what users of an electronic mail system need, they point out,
is that there are no really good quantifiers of just what an electronic mail
system does for productivity. "Product planners, system designers, market analysts, implementers, users,
and choosers of systems are all
forced to work in a vacuum," they
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Look at
the high end
of TM 500,
High performanc
.
when you need it for
test and measurement.

The SG 505. A state-of-the-art
audio oscillator. 0.0008% thd
from 20 H2 to 20 kHz. 10 Hz to
100 kHz overall bandwidth.
The Sc 503. A 10 MHz scope
with bistable storage. And the
SC 504. An 80 MHz scope with
true X-Y capability.
VVe've listed some of the top of
the line here. There are over 30
additional modules currently
available. All fitting into any one
of six cifferent mainframes. In
whatever combination you
desire.
To find out more about TM
500, contact your local Tektronix
Field Office, or write Tektronix, Inc.

TM 500

Data Images Inc.
designs, develops and
manufactures high quality
Liquid Crystal Displays
and re ated products for
users in abroad range of
indLstrial, electronic and

Nev
Dimensions In
Liquid Crystal
Displays
scientific applications.

With the advent of high
quality materais, Data
Images Inc. can now
provide the Jser with a
COLOR choice in Liquid
Crystal Displays. Of
course, the standard high
contras': blue-black font is
available, but colors, such
as RED, GREEN, and BLUE
are available too
-• =

V711 .1TJZZTJUZZ'Z'Z'2'T.';2:77P

To meet your most
stringent requirements,
special wide temperature
range, fast response
liquid crystal fluids, such
as —20° to 85° C, with a
total cycle time of leis
than 100 ms at 6Vrms are
also adailable.
Whether you require a
standard desigi, special
fluids, cclor, or acomplete
zustom c'esign, we we
-eady to fulfill /our
needs

AlrA
IMAGES'
1283 Algoma Rd.,Ottawa
Ontario, Canada K1B 3W7
Tel. 613) 744-3773
Telex 053 4885
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say. These difficulties are severe
enough to make Tapscott and
Greenberg state that "many systems
have been inappropriate and failed.
Others, lacking a clear and harddollar cost justification, have never
made it out of the lab."
BNR is devoting a lot of effort to
this necessary quantification. Unfortunately, there are so many limitations to the analysis that the company is hesitant to draw conclusions
that are generally applicable.
The difficulties in performing
office field studies, the uniqueness of
the office environment, organizational changes, turnover, and
changes in work content are other
factors combining to make what is in
essence a psychological-sociological
study very difficult. Message use is
being monitored, user satisfaction
quantified, and learning curves analyzed. Furthermore, the variation of
use as afunction of the type of user
and time on the system is being studied in an attempt to relate all the
factors to some measure of costeffectiveness. BNR'S effort is one of
several that are necessary, conferees
said, if electronic mail is to be as.
ubiquitous as, say, Telex.
Not just local. Of course, electronic mail is not just limited to local
networks; international systems exist
that speed the transmission of messages over vast distances. They do
best where the need for cooperation
between geographically disparate
communicators is foremost. Typical
is the computerized message and
teleconferencing system set up by
the International Institute for Applied Systems Analysis in Laxenburg, Austria.
According to Istvan Sebestyen,
the packet-switching—based service,
which links Laxenburg with Budapest, Moscow, Prague, Vienna, and
other cities, is still "experimental
compared with services like Telex
and the telephone," but developments are proceeding apace. For
example, there are plans to use a
West German distributed computer
system known as Komex for a field
experiment in text communication.
While the Laxenburg institute is
looking into a specialized service,

researchers at the Central Laboratories of the Siemens AG Communications Group in Munich are leaning
toward Europe's Integrated Text
and Data network for text communication. That 64-kilobit channel, currently being introduced into the public telephone network, "is a particularly attractive proposition," according to Peter Bocker and Peter R.
Gerke of Siemens. The attraction,
they say, is due to the network's
message services being just as tailored to the needs of the user as they
are in independent networks for the
same purpose. Yet it will be apublic,
ubiquitous network.
The Siemens view supports the
idea that electronic mail functions
will not be revolutionary but will be
just one more in a list of services
provided by the communications
industry. This is echoed by Cesac
spA of Lomazzo-Como in Italy.
Researchers at that institution say
that their new computer mail package on a local network of Univac
1100 computers was conceited as a
logical extension of other, more traditional services offered by the
center to its user. They, too, emphasize the need for what is clearly the
major issue in electronic mail—utility for the user.
The popular Unix, the Bell Laboratories—derived computer operating
system, was originally conceived as
an ideal operating system for communications applications. It is no
surprise, then, that it is making its
appearance in computer messaging.
At Laxenburg, Michael M. L. Pearson and James E. Kulp have developed an adaptive computer-mediated
conferencing system based on Unix,
called Telecenter.
The system was implemented in
just one week, though months are
usually required for such chores.
Unix made this feat possible, but
more important, it enabled the system to be shaped by user needs.
According to Pearson and Kulp,
Telecenter is written in the language
of the standard Unix system command interpreter program. Hence
they say, "its functions consist of
easy-to-understand command interpreter scripts that can be implemented by anyone familiar with the
operating system's standard interactive commands."
CI

Electronics/April 21, 1981

THINK

BAUSCH & LOMB
VALUE

For more than twenty years, StereoZoom' Microscopes have
been the first choice of electronics assembly, packaging, and
inspection operations
The reasons all relate to Bausch & Lomb value Like a
dedicated effort to respond to your constantly increasing
performance requirements. Persistent attention to quality to
help you improve your product reliability. And versatile, high
performance features that reduce operator fatigue and
increase productivity.
This attention to your requirements has made
StereoZoom Microscopes your best value year after year.
Call or write today for a detailed catalog, applications
assistance, or a personal demonstration.
Performance. Quality. Reliability.
Three good reasons to...
THINK BAUSCH & LOMB VALUE

BAUSCH & LOMB 0
Scienufic Optical Products Division
ROCHESTER NEW YORK 14602

Consult Yellow Pages under "Microscopes"
Circle #113 for more information

You're On The Right Track
with CEC/Bell & Howell Recorders
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CEC/Bell & Howell manufactures a complete
line of DATAGRAPH `' recorders for the commercial, industrial, scientific or military
specialist ...one who demands the finest
quality, the last word in technology, and aname
he can trust.
Our all-new HR2000 Datagraph is the world's
first all solid state recorder. It contains aunique
programmable lignt gate array, which produces
unexcelled linearity on direct print photo
sensitive papers ranging in size from 35/
8"to
12" in width. Up to 28 channels of signal inputs
are provided for maximum flexibility.
Other models are engineered to meet awide
spectrum of requirements in channel capability,
frequency response, paper width, price and
portability.
Ask us for Datagraph details. Compare.
You'll find you're on the right track!
CEC

Division

360 Serra Madre Villa, Pasadena, California 91109

CEC is a registered trademark of Bell & Howell

EBELL
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Best news in recent memory:
New 8K PROMs. Plus fresh redesigns.
The big family from lèxas Instruments.
New 8K PROMs that are speedier, that
save space and power. Redesigns that
significantly improve system performance. TI, amajor PROM supplier,
gets your day started right.

Three 8K headliners
For outstanding speed, try these TI
8K PROMs: the TBP24S81-55 and
TBP28S86-60. Typical address access
time: 35 ns; max address access times:
55 ns and 60 ns, respectively.
To conserve space, TBP24S81-55
comes in a300-mil wide, 18-pin. package
requiring 60% less board room than the
industry-standard 600-mil wide, 24pin package.

To save power, TI's TBP28L86 8K
features typical power dissipation of
only. 275 mW — about 50% less than
TI's standard high-speed PROMs —
yet is one-third faster than similar devices currently on the market.

Five banner improvements
Redesigned lower-density PROMs now
offer up to 20% faster max address access times and reductions of as much as
35% in power consumption. Included
are TI's popular 1K; a low power 2K;
two 512x8 4Ks; the 1024x8 24-pin 8K.

Extra! Easy programming
Programming problems are fewer,

costs lower with TI PROMs, since only
one programming configuration is
needed for all our devices from 1K
through 8K.

More news in the making
On the way from TI: 16K PROM with a
typical address access time of 35 as,
as well as Registered Output and
Power-Down PROMs. For all the news
about TI's big PROM family, call your
TI distributor, or write
ri o
Texas Instruments Incorporated, P. 0. Box
225012, M/S 308, Dallas,
lbxas 75265.

TEXAS I
NSTRUMENTS
©1981 Texas Instruments Incorporated
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Personal Computers
as the EE's Best Friend
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SPECIAL ADVERTISING SECTION

PERSONAL COMPUTERS:
VERSATILITY PLUS
Engineers are finding them the solution to many problems

Maurice Zollner uses personal
computers to tickle the brains of
both the satellite power systems
he builds and of his children, who
used to be addicted to television.
And he uses the same personal
computer to do both.
Zollner, a Senior Design
Engineer for McDonnell Douglas
Astronautics Co., St. Louis, Mo.,
uses an Apple II Plus computer
with special interfaces and a
Houston Instruments' plotter to
conduct half a dozen tests and
quality control functions on what
are known as modular par
subsystems, each of which
controls spacecraft power
systems, altitude control systems,
or data-handling networks. Six or
seven engineers and technicians
used to take days to do one of
these tests by hand. Now, the
ever-watchful and patient
computer does it automatically in
hours.
Before Zollner made a personal
computer an invaluable
measurement tool in his work, he
discovered its power and
versatility at home. "Every day,
we find more and more uses for

This special advertising section
on personal computers was
written by Robert Perry, author
of several books, including
Owning Your Home Computer,
and consulting editor for
Mechanix Illustrated's "Personal
Computers" annual.
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of the computer's potential, he
adds, "I find it the ultimate
tinkering device."

Personal computers have rapidly
turned into vital tools for the working
electrical engineer.
our home system," he says.
"One of my sons does his
homework on it, has converted
game programs from a book, and
has written a graphics program
for a math class; my 14-year-old
daughter uses it for typing
practice; Ikeep track of the
billings and bookkeeping of my
wife's business. But, of course,
75% of the time, we use it for
Dungeons and Dragons and other
games." An inveterate explorer

Powerful Microcomputer
Controls Cable TV System
Across the Appalachians, David
R. Morrow, a young electrical
engineer with C-CORR
Electronics, in State College, Pa.,
also displays the ingenuity with
which thousands of engineers are
putting personal computers to
work. He has designed a system,
which can directly address up to
65,000 individual cable television
installations, around an Altos
ACS8000-6 microcomputer with a
64-K random-access memory
and a 13.5-megabyte hard disk.
The Altos computer acts as the
root of a system tree. Each of the
65,000 "leaves" is an
addressable converter, called
Scat-can, that resides on a
telephone pole. A Scat-can
contains a microprocessor that
can control the type and number
of channels each cable
subscriber can receive.
Today, to allow a customer to
add pay-TV or premium-pay
services, most cable companies
have to send out a serviceman to
adjust the in-home converter or
even install a new box with the
additional channels. Morrow's
system would eliminate the need
for these service calls.
Although it would seem
Morrow's knowledge is already
blooming, he isn't resting on his
laurels. He has built a Heathkit

Electronics/April 21, 1981

First compare quality.
Then compare cost.
Morrow Designs'10 megabyte
hard disk system: $3,695.
MORE MEMORY. LESS MONEY.
Compare Morrow Designs' DISCUS'.
M26' hard disk systems
to any system available
for S-100 or Cromemco
machines. First, compare
features. Then, compare cost per megabyte. The M26 works
out to under $200 a
megabyte. And the M10 is
about half the cost of competing systems.
COMPLETE SUBSYSTEMS.
Both the M10 (8"), and the M26
(14"), are delivered complete with
disk controller, cables, fan, power supply, cabinet and CP/M" operating
system. It's your choice: 10 Mb 8"
at $3,695 or 26 Mb 14" at $4,995.
That's single unit. Quantity prices are
available.
Sausalito, CA, (415)332-4443,
offers aCP/M expanded to full
Cromemco CDOS compatibility.

BUILD TO FOUR DRIVES.
104 Megabytes with the M26. 40+
megabytes with the M10. Formatted.
Additional drives: M26: $4.495.
M10: $3,195. Quantity discounts
available.
S-100, CROMEMCO
AND NORTH STAR!'
The M26 and M10 are sealed-media
hard disk drives. Both S-100 controllers
incorporate intelligence to supervise all data transfers through four I/O
ports (command, 2 status and data).
Transfers between drives and controllers are transparent to the CPU. The
controller can also generate interrupts
at the completion of each command
...materially increasing system throughput. Sectors are individually
write-protectable for multiuse environments. North
Star or Cromemco?
Call Micro Mike's,
Amarillo, TX,
(806) 372-3633
11› •
for the software
package that allows
the M26 and M10 to run
on North Star DOS. MICAH of

AND NOW, MULT-I/O!'

Morrow Designs'
26 megabyte
hard disk system:
$4,995.

Mult-I/0 is an I/O controller that allows
multi-terminai and multi-purpose
use of S-100 and Cromemco computers.
Three serial and two parallel output
ports. Real time clock. Fully programmable interrupt controller. Designed
with daisy-wheel printers in mind.
Price: $299 (kit), $349 assembied
and tested.
MAKE HARD COMPARISONS.
You'll find that Morrow Designs' hard
disk systems offer the best price/
performance ratios available for S-100,
Cromemco and North Star computers. See the M26 and M10 hard disk
subsystems at your computer dealer.
Or, write Morrow Designs. Need information fast? Call us at (415) 524-2101.

Look to Morrow
for answers.

MORROW DESIGNS
*CP/M is atrademark of Digital Reseatich Corp.
'Cromemco is atrademark of Cromemco. Inc.
*North Star is atrademark of North Star Computers, Inc.

5221 Central Avenue
Richmond, CA 94804
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H-89 personal computer from a
fairly simple kit ("It's tough to
blow a Heathkit," he notes).
What does he use it for? "To
learn, period. That was the whole
reason Ibought it. Iam trying to
learn everything Ican—the
system configurations, the
different kinds of
microprocessors, tricks of the
keyboard and the inside of the
terminal, Heath's HDOS
operating system (which is much
like CP/M)."
Input From All Corners
These two men, one an
experienced, established
professional and the other a
young, aspiring, innovative
electrical engineer, show how
fundamentally personal
computers are changing the
electrical and electronics
engineering industry. As you'll
read later, EEs are finding
imaginative ways to put
computers to work and relieve
people of boring, time-consuming
tasks. They're also discovering
new kinds of tests and
measurements that personal
computers can make that had
never before been considered.
What's more, they're saving
thousands of dollars and making
real improvements in
productivity. Zollner estimates,
for example, that it would have
cost $60,000 to buy another
system to do the same work a
$6,000 Apple system can do
more easily.
When they take the computers
home, the machines become new
partners in creating a better
family life. The kids become
proficient programmers and
sophisticated computer literates,
giving them even greater
advantages when they leave high
school than the ones any welleducated, concerned parents
would provide. The parents find
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that their family finances become
more manageable, and
information processing tasks—
from small business bookkeeping
to volunteer work—become
easier and less time-consuming
to accomplish.
Some people even find that
personal computers give them a
chance for a second or a new,
more profitable career. Engineers
have played a major part in
establishing most of the 1,500
new computer retail stores,
hundreds of software houses,
and more than 2,000 systems
houses and consultancies. And
that doesn't include the dozens
of small, new companies
manufacturing motherboards,
interfaces, disk drives, printers,
terminals, and the thousands of
parts that go into them.
Still, the new machine called a
personal computer has only
begun to influence the electronics
industry and the nation as a
whole. After all, there are only
about 750,000 installed today
(depending on whose estimate
you read).
Personal Computers are on
EEs' To-Buy List
Close to home, only 34% of all
EEs say they either own or work
with personal computers now.
But more than half, 52%, say they
plan to buy one by 1983. That
means an enormous number of
sales, hundreds of thousands, at
least, just to engineers—and
soon. Also, the consumer market
for these devices has not been
scratched.
The personal computer
segment of the electronics and
data-processing industries is
growing very rapidly, and this
growth raises many important
concerns of which every engineer
should be aware. This report will
discuss many of these basic
issues so you will have a

fundamental grasp of what the
personal computer will mean to
you and your work now and in
the future.
One section will review the
birth and growing pains of the
personal computer and how it
gave rise to a new generation of
entrepreneurs who become rich
practically overnight. It will
examine the current state-of-theart in hardware. It will touch on
the critical shortage of software,
and how this shortage curbs the
industry's growth.
The Engineer's Friend
As important, this report will
show you how you can learn from
people in your professions how to
use personal computers to make
dramatic and positive
improvements in your work, your
career, and your family life, in
fact, this report is designed to
help you use personal computers
to unlock the doors to personal
growth and professional
productivity during the 1980s and
beyond.
This decade will undoubtedly
bring far-reach changes in the
ways we work—more brain work
and less drudgery; the ways we
play—far more interaction with
entertainment media and other
people and much less passive
"tubing out" with the TV; the
ways we learn—more academic
education in the homes and less
emphasis on formal schooling;
and the ways we view the world
around us. And personal
computers, from inexpensive
game-playing devices, to
powerful, but pocket-sized
information processors, will help
determine how these changes
occur and how they influence
your lives. The influence will
extend to your families too, of
course, for the personal
computer is going to be
everyone's friend.
E
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Apple Ill

Apple II

I In research

Apple personal computer
systems help you collect, store
and analyze data as fast as you
can load adisk and execute a
program. Because more than
100 companies offer software
for Apple, you have the largest
program library for manipulating
your data in the personal
computing world. Need special
programs? Use any of Apple's
development languages — BASIC,
FORTRAN, Pascal.

Rely on Apple's word
processing capabilities
to write, edit and print
your reports.

Apples grow
with you.

Maximum Memory Size

64K bytes

128K bytes

Screen Display

40 column
(80 column with
peripheral card)
24 Lines
Upper Case

80 column

Screen Resolution (B&W)

280 x192

560 x192

Screen Resolution (Color)

140 x192 (6 colors)

280 x192 (16 colors)

Keyboard

Fixed

Programmable

Numeric Key Pad

Accessory

Built-in

Input/Output

8expansion slots

4expansion slots
plus built-in:
disk interface
RS-232 interface
Silentype'" printer interface

24 Lines
Upper Case/Lower Case

Whichever system you
One drive built-in, plus
Add-on one to six
Disk Drives
pick, Apple never locks
interface to support
drives
three more drives
you into asingle conEnhanced BASIC
BASIC
Languages
Fortran 77
Fortran 77
figuration. You can
Pascal
Pascal
Assembly
Assembly
use up to four or eight
Pilot
CPU, 48K RAM, single
CPU, 96K RAM. integrated
Typical Configuration
I/O accessory expansion
disk drive, B&W
disk drive, B&W Monitor
Pricing
(12"), Silentype'"
Monitor (9").
slots to add an IEEE bus,
printer, SOS. Enhanced
Silentype'" printer.
BASIC. 64865.011
•Suggested retail price.
and BASIC. 63250.00*
Apple's Silentypé"piinter,
amodem or agraphics
call 800-538-9696. In California,
Apple personal computer systems tablet. Add memory up to 64K
bytes or 128K bytes. Add up
800-662-9238. Or write: Apple
let you define models,
to four or six
Computer, 10260 Bandley Drive,
make trade-offs
51/
4"disk drives
# Cupertino, CA 95014.
and refine protowithout
adding
types. Want to
.4111Ihallb
any overhead.
study cause and
For support,
effect of several
service
and the best
variables? Apple
zee
extended warranty
computes new
apple computer Inc.
e
in
the industry —
results instantly
Apple is the answer.
and displays them
If
you have any other
in colorful, easy-toread graphs, charts or plots on a questions about why Apple is the
pick for professionals in engivideo monitor.
neering, see your
nearest
Apple
computer
Apple personal computer systems
dealer or
make it easy to gather data,

2In engineering
1888
988

888
788

608
580
408
388
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aIn production
management

analyze productivity, measure
yields and facilitate all phases
of production control. Want to
speed up repetitive tasks?
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Visit Apple at NCC, Booth 626

fill SPECIAL ADVERTISING SECTION

PERSONAL COMPUTERS:
A BRIEF HISTORY
Capitalizing on microprocessor technology, machines are growing in power

Minicomputers introduced the
idea of a compact yet powerful
computing system at a
reasonable cost, and
microprocessors helped lower the
system price tag to the level that
a wide range of would-be
computer owners could afford on
their own. The first stirrings of a
new industry were evident as
early as 1973, and by 1977
engineers and hobbyists owned
about 50,000 truly personal
computers, systems that they
pieced together and programmed
themselves.
The early personal computer
mamufacturers offered what were
essentially kits, needing such
peripherals as a video monitor, a
keyboard, and a mass storage
device—to say nothing of a
considerable amount of assembly
by the proud purchaser. These
offerings were enough to spawn
the retail computer store, whose
ranks grew to almost 1,500
outlets by the beginning of 1981.
A new publishing business grew
up, too, supplying news, how-to
tips and software for the
burgeoning market.
The First Home Computers
The watershed year for
personal computers was 1977.
The mainstays of the market—
Radio Shack, Apple,
Commodore, and Ohio
Scientific—were introduced in an
amazing rush. The simple TRS80, the more advanced Apple Il,
the Commodore Pet, and the

120

Ohio Scientific Challenger series
are set apart from the products
of the first two years: each is a
completely assembled computer
with all of its elements in one
neat, usable package. All use
simple high-level programming
languages like Basic and
common mass storage devices—
cassette tape recorders or
floppy-disk drives.
Between 1977 and 1980, the
personal computer industry
exploded like a new galaxy, with
manufacturers and marketers of
computers, peripherals, software,
microprocessors, and all their

Powerful personal computers like the
Intecolor 3651 have added such vital
engineering functions as sophisticated
graphics capabilities.

attendant bits and pieces flying in
a million different directions. But
like the galactic dust, some major
companies came to dominate the
market like suns, with smaller
support companies revolving
around them like planets in
successful orbits.
For electronics engineering
applications, companies
specialized in single-board
microcomputers and
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development systems. Southwest
Technical Products, Midwest
Technical Products, Industrial
Micro Systems, Ithaca
Intersystems, Smoke Signal
Broadcasting, Artec Electronics,
Alpha Microsystems, North Star,
Dynabyte, Tarbell Electronics,
Thinker Toys, Vector Graphic and
Cromemco were just a few of the
first small companies that thrived
in this field.
Many of them developed
complete systems, incorporating
dual floppy disk drives, intelligent
terminals, and systems and
applications software, and sold
them by the thousands to small
businesses and professionals.
Others remained providers of
motherboards and components
to systems manufacturers.
Standards Emerged as the
Marketplace Grew
Out of this chaos also emerged
some de facto standards for
communications and peripheral
interfaces. All of the 8080- and
Z80-based computers used the
S-100 interface, and the IEEE has
since based its microcomputer
interface standard (the IEEE-696)
on it. Practically every
manufacturer also uses the
RS-232-C communications
interface for low-speed
telecommunications with a
modem. In software
development, divergent
languages and variations within
the same language remain the
rule, but more and more
companies are using Digital
Research's CP/M operating
system (for all 8080- and Z80based machines) and Microsoft
Basic (and minor variations) as
software standards.
By late 1978, it became clear
that the TAS -80 series was
sweeping the home market, and
the Apple II was giving Radio
Shack stiff competition in the
small business market while
dominating the professional,
managerial and low-end desk-top
engineering and research market.
Commodore, the third most
popular machine, was controlling
the education market. As these
companies and their small

What can you honestly
expect from an interactive
data terminal that costs as
little as $255 0.E.M.?*

Well, to begin with, color graphics.
RCA's VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.
Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LSI video control. 20 and 40 character formats. RS232C and
20 mA current loop. Six baud rates. Eight data formats. ASCII
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dustproof keyboard for hostile environments.
The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator- It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks.
All this—for as little as $255. And it's made by RCA.
So get the whole story about the surprising VP-3301 today.
Write RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Or call toll-free: 800-233-0094.
••Ploshol VP-3303 with built-in RF modulator-5270. O.E.M.
•Quantity price
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Monitor and modem not included.

RCA
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competitors grew, and the
weaker ones fell by the wayside,
there was a sudden surge into
the home market in 1979.
Atari Inc., the maker of the
most popular video and
electronic arcade games, and
Texas Instruments introduced
sophisticated, user-friendly home
computers. They mistakenly tried
to control all of the software for
their machines while locking out
outside software houses. But the
public, led by an activist personal
computing press, didn't take the
bait, and demanded that a wide
variety of applications software
be made available for these
home computers.
Enter the HP-85
While most people watched the
battle in the home computer
market, Hewlett-Packard
introduced its sophisticated
HP-85 personal computer in
1979. HP aimed this lightweight
personal computer at the market
it knew best—engineers,
scientists and professionals.
Ignoring the home and small
business markets, HP proved
that good things for engineers
can come in small packages. In a
box the size of an electric
typewriter, HP packed in a big
memory space, a powerful
operating system and software
that included full graphics
capability, a 5-inch cathode-raytube display, and a dot-matrix
printer.
With HP's reputation and
marketing punch, this Series 80
personal computer quickly
became very popular among
engineers during 1980. But Apple
remained very competitive in this
field, and promised to remain
important with the introduction of
its Apple III in late 1980.
In 1979, Apple Computer, by
then one of the fastest growing
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companies in the country, added
extended Applesoft Basic as its
standard language, nine-digit
precision arithmetic. It
is much easier to use than the
earlier one, and appealed more
to both novices and
professionals, the latter because
its high level languages were so
much more versatile.
Adding Graphics
Apple was also the first to
introduce a sophisticated
Graphics Tablet, an 11-by-11inch tablet with a resolution of
200 points per square inch. It
became very useful to design
engineers because it gave sevencolor high resolution graphics,
highly simplified the production
of complex images, and
eliminated time-consuming
manual calculations of X-Y
coordinates and dimensions.
The company is extending its
line with the Apple Ill, which adds
two more high level languages,
Fortran and Pilot. It crams 143-K
onto a single-sided single-density
minifloppy disk and has a
transparent operating system and
an emulation option for use of
Apple II software. The new model
uses an upgraded MOS
Technology 6502 and includes
enhanced keyboard features and
higher-resolution graphics.
Other popular computers in the
engineering field include:
Cromemco System 3. In
production for two years, the
System 3 has dual double-density
disk drives, comes with a 32-K
RAM, expandable to 512-K, runs
off of the fast Z80A CPU, and
uses the S-100 bus and an RS232-C interface. The company
provides a range of other small
computers and supports them
with utility and systems
development software.
Ohio Scientific Challenger

C3C. This is the only personal
computer that comes with three
eight-bit processors, the 6502,
6800, and the Z80—in the same
unit. It also combines a largecapacity hard disk, also a first in
the industry, and a dual doubledensity 8-in, floppy drive. The
company was acquired in late
1980 by telecommunications
manufacturer M/A-Com Inc., and
the combination promises many
exciting things to come in the
electronic office.
Vector Graphic System B.
Using a Z80 CPU, this system
includes two quadruple-density
minifloppies, 56-K of RAM, a
CP/M Version 2 operating
system, and Microsoft Basic-80.
It has a built-in terminal
emulator, and the company offers
four standard high level
languages and a lot of systems
development and utility software
with advanced graphics.
North Star Horizon. The
Horizon comes with a 64-K RAM,
dual double-density minifloppies,
and incorporates a Soroc
Technology dumb terminal. The
company has a new 18-megabit
Winchester hard disk as an
option and supports its computer
with many development tools.
CPU power is growing
Since the heart of a personal
computer is its microprocessor
CPU, it's clear that the 16-bit
processors and the forthcoming
32-bit mainframes in chip sets
will have an enormous impact on
these machines. As important as
hardware, however, will be the
software—and historically that
lags the hardware introductions.
Perhaps more important in the
long run is the IEEE's work on a
standard bus for the 32-bit
machines. A working committee
will soon draft backplane bus
standards for all 32-bit
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New iSBX Multimodulém boards
Intel introduces awhole new dimension
in configuring single board computer systems.
Intel pioneered the concept of
flexible microcomputer system design
in 1976, with our family of ÍSBCTM
single-board computers interfaced via
the Mul
tib us TM system bus —presently
accepted as the industry standard.
Now we've extended this wellaccepted concept to board-level
design: A new generation of Multimodule boards interface to iSBCs via
the new iSBX bus. So now you have
asecond design option. You can
expand systems in large increments
with Multibus boards. Or in smaller,
more economical increments with
Multimodules.
The key to configuration
flexibility
The iSBX bus—the first physical/
electrical interface for direct onboard expansion of iSBC systems—
assures compatibility between these
systems and the emerging Multimodule product line.
Present on all future Intel
single-board computers, the
iSBX bus saves design time and
space, and facilitates fast, easy
upgrading. System performance is

also improved because Multimodules
tie directly to the iSBC internal bus.
Connection to the iSBX bus is made
with aset of rugged connectors—
one on the iSBC board, the other
on the Multimodule itself.
The new Multimodule family
Multimodules represent awhole
new family of plug-in expansion
boards. They allow you to add a
variety of special performance
features to your existing iSBC system.
Currently available add-ons are
shown below. Soon you'll also be
able to add other Multimodules for
IEEE 488 GPIB control, communications, peripheral interfaces
—and more.
With those modules
you can now
respond

New Multimodules and iSBX Bus-compatible iSBCs
ISBC 80/10B Single Board Computer
II o =mom
13 n
6 8080A-based microcomputer with one
Om:Ed iSBX bus connector; 48 programmable
I/O lines; one USART; timer; capacity
HD c=000lfltE000ws
for 1K-4K bytes RAM; up to 16K
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EPROM
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ISBC 80/24 Single Board Computer
8085A-2 based microcomputer operoptional);
atinu at 4.8 MHz (2.4 MHz
two iSBX bus connectors; 48 programmable I/O lines; one USART; three
programmable timers; programmable
interrupt controller capacity for 4K-8K
bytes RAM; up to 16K EPROM

Europe: Intel International, Brussels, Belgium.
Japan: Intel Japan, Tokyo. United States and
Canadian distributors: Alliance, Almact
Stroum, Arrow Electronics, Avnet Electronics,
Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial
Components, Pioneer, L.A.Varah,
Wyle Distribution Group, Zentronics.

ISBX 311 Analog Input Multimodule
8or 16 input channels, voltage protected; 12-bit resolution; ±20 mV to
5V full scale; 20 kHz samples/sec;
compatible with iCS 910 Signal Conditioning Termination Panel
ISBX 328 Analog Output Multimodule
8channels of analog output; voltage or
4-20 ma current loop; 12-bit resolution; compatible with iCS 910 Screw
Termination Panel

âiE. .
•

ISBX 331 Fixed/Floating Point Math
Multimodule
Fixed point single- (16-bit) and double(32-bit) precision arithmetic; floating
point single- (32-bit) precision funclions; floating-to-fixed and fixed -tofloating point conversions: transcendental functions

fig-

ISBX 332 Floating Point Math
Multimodule
Single- (32-bit) and double- (64-bit)
precision arithmetic: compatible with
proposed IEEE format and existing
Intel floating point standard
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Custom tailoring, too
For users who want to design their
own Multimodule boards, Intel offers
iSBX 960-5 connectors. When used
in conjunction with the iSBX specifications, this set of connectors lets
you create modular boards that meet
your own unique requirements.
Available from Intel today are
the first six iSBX Multimodules and
three iSBX-compatible iSBCs. For
further information, or to order,
return this coupon or call your local
Intel sales office or distributor. Or
contact Intel at the address below.

"ntele delivers
solutions.

_... .....

..,
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—
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economical iSBX 331 or 332 math
modules.
Three Multimodule-compatible
iSBC boards
Intel's 8-bit
iSBC 80/10B,
80/24 and 88/40
single-board computers are the first
of many iSBCs to
offer iSBX Multimodule expansion
capabilities. The
iSBX 960-5 Connector
first two are improved versions of
widely used iSBC boards. (See table).

Please send information on:
iSBX Multimodules 0 iSBC 80/10B
D iSBC 80/24 D Configuration Guide

quickly
to new applications opportunities.
Examples? For data acquisition
from thermocouples and strain
gauges, simply plug in the iSBX 311.
For 4-20 ma current loop control,
use the iSBX 328. In laboratory
control applications, instead of an
independent math processor,
now you can choose the more

D Other
11 Please have aSales Representative call.
Name
Title/Organ ization__
Address
City/State/Zip
Phone
Intel Corporation, 3065 Bowers Avenue, Santa
Clara, CA 95051. Telephone (408) 987-8080.
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microprocessors. Although little
is known of its plans, the bus will
be processor-independent and
support up to 64 bus masters
and clock rates of up to 20
megahertz.
This standard, dubbed P896,
comes far earlier in the 32-bit
development cycle than the
IEEE-696 for 8-bit CPUs. If
manufacturers cooperate, the bus
will enable 32-bit CPUs to spread
very rapidly with a very large
number of compatible peripherals
readily available. In short,
another huge cottage industry
will grow around the 32-bit CPUbased personal computers as
soon as they appear.
Although Intel has taken the
lead in the 32-bit race, no one
should count out AT&T, IBM,
Hewlett-Packard, National,
Motorola, or MOS Technology, all
of which are busily developing
32-bit CPUs, or micromainframes, as they have been
dubbed. It has long been
rumored that IBM would
introduce a personal computer
based on a 32-bit CPU that
would have the power of its
System 370.
The 32-bit CPUs will be to
computing what Columbus'
discovery of the New World has
been to us, with hundreds of new
horizons opening up during the
next 10 years. New developments
will range from inexpensive
medical imaging devices to
incredibly sophisticated signalprocessing systems for the
military. And all of them will be
far more user-friendly than any
microprocessor-based system on
the market today.
As mass production of 32-bit
CPUs begins in 1982, 64-K RAM
chips will become important
components of these new
systems. The Japanese have
leapfrogged American producers,
and Fujitsu has already
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announced a production-model
64-K chip. Many major
companies are also nearing
production of 128-K RAMs: while
bubble-memory capacities have
soared past 1million bytes.
However, small Winchester
hard disks with capacities
between 5 and 136 megabytes
are arriving now, after many
months of delay. In late 1980,
low-performance 8-inch and
5.25-inch Winchesters (the IBM
code name for its top secret
project that introduced hard
disks in 1973) became available,
with industry-leader Shugart
Associates (a new Xerox
subsidiary) selling more than
15,000 of the 24,000 sold. That
number is expected to increase
500°/0 to more than 145,000 by
the end of the year.
More and More Powerful
Peripherals
Corvus Systems was the first
to produce a 10-Mb hard disk
that was easily compatible with
the Apple II Plus, and accounted
for a large percentage of the
early sales. It expanded its line to
include models with up to 80-Mb
capacity. As noted, Ohio
Scientific has incorporated a 14Mb hard disk into its C3C system
for more than a year.
Hard disks are certain to be
vitally important in engineering
and scientific applications that
require large on-line data bases,
or an ability to read and store
enormous amounts of data. They
will be especially useful in large
data-logging applications and will
enable an engineer to chain a
number of personal computers to
one hard disk drive for data
storage, compilation and
manipulation. They'll also allow
engineering managers to
maintain larger data bases of
corporate information and will
increase the usefulness of any in-

house distributed data
processing systems.
Similar advances are being
made in the second most
important type of peripherals,
printers. Inexpensive dot-matrix
printers have been available for
many years, but printers that
could plot graphics or provide
letter-quality type were
expensive. The latter, notably the
NEC Spinwriter, the Xerox
Diablo, the Qume and a few
others, cost at least $3,000 in
quantity.
However, significant price
breaks occurred in printers
during 1980 with the introduction
of the Xymex and Howard
Typrinter 221, veritable clones.
(Sheldon Howard used to work
for Xymex, but left and brought
out his own version.) Both are
letter-quality printers based on
an Olivetti electronic typewriter.
The machines, priced at less than
$2,500 retail, incorporate a
terminal keyboard, electronic
typewriter and daisywheel printer.
Some Japanese manufacturers
are said to be ready to introduce
letter-quality printers that will
retail for less than $1,000. The
key to reduced printer costs lies
in reducing the number of
moving and mechanical parts; the
established ones have more than
1,000 parts, while the newest
ones have fewer than 100,
making significant economies of
scale possible in mass
production.
Many manufacturers are
incorporating controller and
memory chips into more
specialized peripherals like
plotters to make them intelligent,
freeing a personal computer's
RAM from these tasks. This move
toward intelligent peripherals will
gain steam in engineering
applications as the chips pack
more transistors into smaller
spaces.
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What Cromemco computer card
capability can do for you
The above diagram shows in a functional way one of the most complete
lines of computer cards in the industry.
Look it over carefully. It could be well
worth your while.
These are all cards that plug into our
S-100 bus microcomputers.
You can also assemble them into a
custom system in convenient Cromemco
card cages.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two port RAMs which allow
high-speed color graphics.

MULTI-PROCESSING AND
INTELLIGENT I/O
The range of capabilities and versatility
you can draw upon is enormous.
In processors, for example, you have a
choice of CPU's including our extremely
useful new I/O Processor. This can be
used as asatellite processor to do off-line
processing, multi-processing, and to form
intelligent I/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

LOTS OF STORAGE
These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5"
and 8" floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.
POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT
There's much more yet you can do
with our cards. And, of course, there's an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.
Finally, Cromemco offers you the
strongest software support in the industry

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful highresolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have apicture with
a resolution at least equal to quality
broadcast-TV pictures.

a

Cromemco

with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also awide choice from
independent vendors.
To top it all off, you can draw from a
substantial array of peripherals: terminals, printers, color monitors and disk
drives.
CONTACT YOUR CROMEMCO REP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS
• PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, I/O processor • MEMORY —
up to 64K including special 48K and 16K twoport RAMS and our very well known
13YTESAVERS0
with PROM programming
capability • HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x482
pixel resolution. • GENERAL PURPOSE
INTERFACES —QUADART four-channel serial
communications, TU -ART two-channel
parallel and two-channel serial, 8P10 8-port
parallel, 4P10 4-port isolated parallel, D+ 7A
7-channel D/A and AID converter, printer interface, floppy disk controller with RS-232 interface and system, diagnostics, wire-wrap and
extender cards for your development work.

TM

incorporated
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400

Tomorrow's computers today
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PERSONAL COMPUTERS:
THE SOFTWARE SITUATION
Programming languages and applications software are the key to popularity

In the race for success in the
personal computer industry, highlevel languages are the "jockeys"
spurring the personal computer
"horses" toward the finish line.
Supporting these jockeys are
operating-system "trainers," that
teach the languages how to make
their computers run more
efficiently.
The most successful jockey in
the personal computer race so
far has been Basic, Beginner's
All-Purpose Symbolic Instruction
Code, because it uses Englishlike commands and statements. It
is also more efficient in that its
commands and statements
require less memory than the
standard version of Cobol
(Common Business-Oriented
Language). Thus, when the first
hobbyist computers with very
small RAMs were built, their
makers incorporated the simplest
language available, which,
happily, most users could learn
quickly.
Basic became popular for
business-oriented minicomputers
in the early 1970s when
Management Assistance, Inc.
developed Business Basic, and it
grew in popularity in universities.
In recent years, dozens of
variations have been written to
take advantage of or compensate
for the shortcomings of many
8-bit central processing units.
These versions range from Tiny
Basic, a subset of Palo Alto
Basic, to many Extended Basics,
such as TI, H-P and Microsoft.
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Long before Basic, Fortran
(Formula Translator) was the
most popular language among
engineers and scientists. Today,
because personal computer
companies have increased their
machines' RAMs, from 8- and
16-K, to 32-, 56-, 64-K and
beyond, it is much easier to use
well-known but long Fortran
routines in personal software.
The same generally holds true for
Cobol, so important software
houses, such as the largest
language developer, Microsoft,
Inc., have introduced Fortran and
Cobol for personal computers.
Pascal draws users
Encouraged by Apple's
example, however, many other
houses are riding the Pascal
jockey. A newer language named
after the 17th century
mathematician Blaise Pascal, it is
highly structured and has many
features that are very useful for
writing sophisticated programs.
With Pascal, a programmer can
create complex data structures,
such as an array, that can define
tables including different data
types; use a compiler that
catches common consistency
errors; and include program
statements that replace Basic's
common GO TO statement.
The standard on which all
other versions are based is called
the UCSD Pascal; Apple's version
follows the standard, but extends
its capabilities to include a fast,
screen-oriented editor, an

extended compiler with highresolution graphics, disk files,
strings and system programming,
a relocatable assembler, and
several utilities.
Applications Spread
Texas Instruments has also
issued a Pascal development
system based on the UCSD
standard to encourage advanced
programmers to write software
for its 99/4 home computer.
Sorcim, a growing software
house, has introduced a full line
of Pascal/M development tools,
including a compiler, an object
library, a pseudocode interpreter
and a symbolic debugger for any
CP/M-based system with an
8080, 8085, or Z80 CPU and
56-K RAM.
These four principal languages,
however, are just a few of the
dozens of high-level languages
available for personal computers.
Another relatively popular one is
AP/L (A Programming
Language), a very high level
language that uses special
notations for numerical and
logical algorithms. It was written
for the IBM 360 in 1968 and is
available on the IBM small
business systems, the 5110 and
the 5120.
During the past year, two other
languages, Forth and Flex, have
received a lot of publicity as they
entered the personal computer
market. A version of Forth has
even been introduced for the
TRS-80 Model Iby Miller
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Turn yourApple into the world's
most versatile personal computer.
The SoftCardTM Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a6502. By adding aZ-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
aCP/M based machine. That means
you can access the single largest body
of microcomputer software in existence. Two computers in one. And, the
advantages of both.
Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.
CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
apowerful and simple-to-use operating
system. It supports more software
than any other microcomputer operating system. And that's the key to the
versatility of the SoftCard/Apple.
CIRCLE READER SERVICE NUMBER
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BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk I/O
statements, error trapping, integer
variables, 16-digit precision, extensive EDIT com -nands and string functions, high and low-res Apple graphics,
PRINT USING, CHAIN and COMMON, plus many additional commands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.
More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Language Development System. All, more
powerful tools for your Apple.
Seeing is believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world's most versatile personal
computer.
Complete information? It's at your
dealer's now. Or, we'll send it to you
and include adealer list. Write us. Call
us. Or, circle the reader service card
number below.
SoftCard is a trademark of Microsoft. Apple II and
Apple H Plus are registered trademarks of App'e
Computer. Z-80 is a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research, Inc.

Microsoft Consumer Products, 400 108th Ave. N.E..
Bellevue, WA 98004.120614541315

a

SPECIAL ADVERTISING SECTION

Microcomputer Services.
While the Basic jockey leaves
the pack in the 8-bit language
race, the horses have just sprung
from the starting gate in the race
to dominate the 16-bit operating
system market. The race pits two
proven operating systems, Bell
Laboratories' touted Unix—and
many authorized variations—and
Digital Research's CP/M-86, an
enhanced version of CP/M, as
the op sys for Intel's 8086.
During the past three years,
more than a dozen Unix versions
have been introduced, including
Cromemco's Cromix,
Whitesmith's Idris system,
Software Labs' OS-1 Unix-like
system, Microsoft's version for
the Z8000, and Morrow Designs'
version for the Z80.
Digital Research's CP/M-86
has the same facilities and file
formats as its 8-bit op sys, CP/M
version 2. The logic and
hardware-dependent parts come
in modules, so applications
software can be easily
customized, one of the most
important reasons CP/M became
so popular among software and
systems houses. But so few 16bit systems have been installed,
it is still too early to tell which
company will dominate.
The Grand Entrance
of Lovely Ada
There could be only one
language in the 32-bit race, and
she is a powerful filly who could
easily take on Secretariat in the
Kentucky Derby. Her name is
Ada, after Augusta Ada Byron,
Countess of Lovelace and the
daughter of poet Lord Byron,
who is said to have been the first
programmer because of her
mathematical work on
Babbidge's Difference Engine,
the ancestor of the computer.
In fact, Ada has been under
development for more than five
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years under U.S. Department of
Defense contracts. Ada's
designer, Jean lchbiah, based it
on the concept of the software
component; analogous to
hardware components, these
software entities, according to
lchbiah, would be selected from a
catalog and combined into any
kind of program.
They would be compatible
through a common bus, such as
the one being developed by the
IEEE. This bus will be controlled
by an Ada compiler, into which
the software modules would be
plugged. Any program would
operate as a bus controller; in
hardware, a bus controller can
use any module plugged into the
bus.
Easy Use a Goal
The Defense Department
wanted a language that could be
used in business, scientific,
educational, military, and
engineering environments while
establishing new standards in
reliability, maintainability, and
readability. In short, the military
wants the common soldier to be
able to use Ada very easily.
Judging by the initial draft
standards and subsequent
changes, the results combine the
best features of Pascal, Algol,
and PL/1 with real-time multitasking controlled by a software
component. More importantly,
the component concept allows
Ada software to be customized,
yet remain compatible and
portable among many different
versions. In short, Ada's creators
and potential developers expect
it to revolutionize the art of
computer programming.
More than 25 companies and
universities are developing Ada
compilers, and Intel claims that
the language will be its 32-bit
microprocessor's primary
language. But it will be two or

three years before Ada is
adopted as a standard according
to the American National
Standards Institute.

Lack of Applications Software
Engineers face a severe
shortage of applications
programs. Most software for
electrical engineering tasks is
produced by the end users
themselves, often at home at
night or during weekends. As
you'll see, many thoroughly enjoy
this part of their personalcomputer involvement, but it may
not be an adequate substitute
when you perceive a good
application for a personal
computer that you can't
implement because no software
exists.
Most manufacturers that
market directly to engineers,
such as Hewlett-Packard, provide
general applications packages,
the "horizontal" software of
engineers. These include
waveform analysis, regression
analysis, and so forth. Many
other manufacturers provide a
few similar programs but
concentrate on software
development tools, thinking that
each engineering application will
be too specialized for their
attention. Few systems houses
have been willing to produce
vertical applications programs,
especially when the company's
proprietary processes or product
development may be involved.
But engineers may not have to
wait too much longer. In recent
months, software houses have
recognized how large and
growing the engineering software
market is. When all of these
forces converge, as they
inevitably will, electrical and
electronics engineers will find
that they are the winners in the
software horse race.
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WRITE FOR OUR
CATALOG WITH FULL
PROGRAM DESCRIPTIONS
AND SPECIFICATIONS.

uct
NO. 20
The largest selection
of software from the
world's largest software
publisher.
DISK OPERATING SYSTEMS
CP/M CONFIGURED FOR:
APPLE II
DIGITAL MICROSYSTEMS FDC3
DURANGO F-85
HEATH H8 AND H89
ICOM MICRO DISK
ICOM 3712
ICOM 3812
ICOM 4511/PERTEC D3000
INTEL MDS
MICROPOLIS FLOPPY DISK
MITS/ALTAIR
MOSTEK MDX
NORTH STAR
OSI C3
PRO-TECH HELIOS
TRS-80 MODEL I
TRS-80 MODEL II
TRS-80 MODEL III
ZENITH Z89
MP/M FOR INTEL MDS

LANGUAGES
ALGOL-60
APL/V80
BASIC-80
(COMPILER)
BASIC-80
(INTERPRETER)
BIDS CCOMPILER
CBASIC-2
CIS COBOL
COBOL-80
FORTRAN-80
KBASIC
muLISP
muSIMP

NEVADA COBOL
PASCAL/M
PASCAL/MT
PASCAL/MT +
PASCAL/Z
PL/I-80
SMAL/80
S-BASIC
TINY C
TINY-C TWO
W'SMITHS C
COMPILER
XYBASIC

LANGUAGE AND APPLICATION
TOOLS
MDBS.DRS
MDBS.RTL
M/SORT FOR
COBOL-80
PEARL
QSORT
STRING BIT
STRING/80
SUPER-SORT
ULTRASORT II

BASIC UTILITY
DISK
DATASTAR
FABS
FORMS 1FOR
CIS COBOL
FORMS 2FOR
CIS COBOL
MAGSAM III
MAGSAM IV

HARD DISK INTEGRATION MODULES

WORD PROCESSING SYSTEMS
AND AIDS
MAGIC WAND
LETTERIGHT
MICROSPELL
SPELLGUARD

TEX
TEXTWRITER III
WORD-STAR
WORDINDEX

DATA MANAGEMENT PACKAGES
CONDOR
HOBS
MDBS

MDBS.QRS
WHATSIT?

GENERAL PURPOSE
APPLICATIONS

SYSTEMS TOOLS
BUG AND uBUG TRS-80 MODEL II
CP/M
DESPOOL
CUSTOMIZATION
DISILOG
DISK
DISTEL
UNLOCK
EDIT
WORD-MASTER
EDIT-80
XASM-18
FILETRAN
XASM-48
IBM/CPM
XASM-65
MAC
XASM-68
MACRO-80
XMACRO-86
PASM
ZDT
PLINK
Z80
PMATE
DEVELOPMENT
RAID
PACKAGE
RECLAIM
ZSID
SID

MAILING ADDRESS (PTREE)
MAIL-MERGE FOR WORD STAR
NAD
POSTMASTER

BSTAM

CBS
SELECTOR III-C2
SELECTOR IV
MAIL LIST APPLICATIONS

BUSINESS APPLICATIONS
ACCOUNTS PAYABLE (PTREE)
ACCOUNTS PAYABLE (SSG)
ACCOUNTS RECEIVABLE (PTREE)
ACCOUNTS RECEIVABLE (SSG)
GENERAL LEDGER II (CPAIDS)
GENERAL LEDGER (PTREE)
GENERAL LEDGER (SSG)
GLECTOR FOR SELECTOR III-C2
INVENTORY (PTREE)
INVENTORY (SSG)
PAYROLL (PTREE)
PAYROLL (SSG)

BSTMS

Ordering Information
ADDS Multivision
NIL Eagle
Altair 8800
Altos
Apple CPA 13 Sector
Apple CP/M 16 Sector
BASF System 7100
Blackhawk Micropolis
Mod II
Blackhawk Single Density
CDS Versatile 38
CDS Wrsatile 4
COMPAL-80
CSSN Backup
Cromemco System 3
Cromemco Z2D
Delta Systems
Digi-Log Microterm II

AT
RB
B1
Al
AG
RR
RD
02
03
01
02
02
Ti
Al
86
Al
RD

Digital Microsystems
Durango F-85
Dynabyte 088/2
Dynabyte 088/4
Exidy Sorcerer + Lifeboat
CP/M
Heath H8 +H17/H27 disk ..
Heath H89 +Lifeboat CP/M
Heath H89 + Magnolia
CP/M
Helios ll
ICOM 2411 Micro Floppy
ICOM 3712
ICOM 3812
ICOM 4511 5440 Cartridge
CP/M 1.4
ICOM 4511 5440 Cartridge
CP/M 2.2

Al
AL
R1
Al
02
.P4
P4
P7
82
R3
Al
Al
D1
D2

"This new-generation text editor is bristling with features
previously unavailable on microcomputers, making it ideal
for virtually any program or data file editing. PMATE'S
command set includes expression evaluation, condlional
branching, I/O with prompting, and other programming
language constructs. PMATE makes use of 11 buffers for
storage, and includes commands permitting work on more
than one text at atime. Unique to PMATE is the facility for
customizing. Keystroke functions can be redefined, and sequences can be programmed to directly execute macros.
Video commands can be changed, and macro functions can
be written to emulate another editor, such as WORDSTAR" or ELECTRIC PENCIL" .
PMATE provides full sidescrolling, and can be used with virtually ANY video
terminal on the market. PMATE is an extraordinary editor,
combining the power of TECO Tm with the convenience of
WORDMASTER
IF you use an editor, you need PMATE!"
PMATE $195
TM

NUMERICAL PROBLEM-SOLVING
TOOLS
STATPAK
ANALYST
T/ MAKER
FPL
mu MATH
OTHER SPECIALIZED
APPLICATIONS
DATEBOOK
ESQ-1
MASTER TAX
PAS-3 DENTAL
PAS-3 MEDICAL
PROPERTY MANAGEMENT (PTREE)
STANDARD TAX
BOOKS AND PERIODICALS
APL—AN INTERACTIVE APPROACH
ACCOUNTS PAYABLE &ACCOUNTS
RECEIVABLE-CBASIC
8080/Z80 ASSEMBLY LANGUAGE
THE CP/M HANDBOOK
THE CPROGRAMMING LANGUAGE
FIFTY BASIC EXERCISES
GENERAL LEDGER-CBASIC

Circle 129 on reader service card

LIFELINES
PASCAL USER MANUAL AND REPORT
PAYROLL WITH COST
ACCOUNTING-CBASIC
STRUCTURED MICROPROCESSOR
PROGRAMMING
USING CP/M—A SELF-TEACHING
GUIDE
ACCESSORIES
DC 300 DATA CARTRIDGE
HEAD CLEANING DISKETTE
FLIPPY DISK KIT
FLOPPY SAVER
Program names and computer names are generally
trademarks or service masks of the author or manufacturing company.
All software products have specific requirements kr
hardware and additional associated software (e.g. operating system or language).
All Lifeboat software requires CP M unless otherwise
stated.
All products are subject to terms and conditions of
sale.
Copyright c 1981 Lifeboat Associates. No portion of
this advertisement may be reproduced without prior
permission.
The list of available formats is subject to change without notice. In case of uncertainly, call to confirm the
format code for any particular equipment.
Prices and specifications are subject to change without notice.

COMPUTERS SUPPORTED WITH MEDIA FORMAT ORDERING CODES.

MS 5000
RA
MS 8000
Al
MSAI VDP-40
R4
MSAI VDP-42
R4
MSAI VDP-44
R5
MSAI VDP-80
Al
SC Intecolor
8063/8360/8963
Al
ntertec Superbrain DOS 0.1 87
ntertec Superbrain DOS 0.5 RJ
ntertec Superbrain DOS 3.x AK
nterlec Superbrain OD . RS
Kontron PSI-80
RF
MITS 3200-3202
B1
MSD 5.25 in
RO.
Meca Delta-1 5.25 in
P6
Micromation
Al
Micropolis Mod I
01

02
Micropolis Mod II
Al
Morrow Discus
Al
Mostek
North Star Single Density . PI
North Star Double Density P2
North Star Quad Density . P3
Nylac Micropolis Mod II.. 02
03
Nylac Single Density
A3
Ohio Scientific C3
12
Onyx C8001
Al
Pertec PCC 2000
Processor Technology
82
Helios II
RO
Quay 500
RP
Quay 520
R9
RAIR Single Density
RAIR Double Density
RE
Research Machines 5.25 in RH

Lifeboat Associates, 1651 Third Avenue, NY., N.Y. 10028
(212) 860.0300 Telex: 640693

.

MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295

CORVUS WITH APPLE II SOFTCARD
CORVUS WITH S100 AND TRS-80
MODEL II
ICOM 4511/PERTEC D3000
KONAN PLUS CDC PHOENIX
XCOMP SM/S PLUS CDC PHOENIX
XCOMP DFC10 FOR PERTEC D3000

TELECOMMUNICATIONS

MATE
EDITOR-IN-CHIEF

Research Machines 8in
.Al
Rex
03
SD Systems 5.25 in
83
SD Systems 8in
Al
Sanyo 7000 5.25 in
RO
Spacebyte
Al
TEl 5.25 in
R3
TEl 8in
Al
TAS-00 Model I
STANDARD
R2
TAS-80 Model I+ FEC
Freedom
RN
TAS-80 Model I+
Micromation
A4
TAS-80 Model I+ Omikron
5.25 in
RM

TAS-80 Model I+ Omikron
8in
Al
TAS-80 Model I+
Shuffleboard
Al
TAS-80 Model II
Al
TAS-80 Model Ill
RU
Vector MZ
02
Vector System B
02
Vista V-80 5.25 in. Single
Dens
R8
Vista V200 5.25 in. Double
Dens
P6
Zenith 289 + Heath CP/M P7
Zenith A89 + Lifeboat
CP/M
P4
Zenith Z89 + Magnolia
CP/M
P7

In Germany,
intersott GmbH, Schlossgartenweg 5,
D-8045 Ismaning
Telephone 089/966-444 Telex:

5213643 isof

In Switzerland,
Lifeboat Associates GmbH, Aegeristr. 35, CH6340 Baar,
Telefon: 042/31 2931, Telex: 865265 MICO CH
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PERSONAL COMPUTERS:
AT HOME AT WORK
Engineers Use Them for a Multitude of Tasks

Design engineering manager Don
Gay slashed the time-sharing
costs of his section at Ampex
Corp. in Santa Clara, Calif. by
using an Apple li Plus to solve
design and geometry problems.
He also uses it as a management
tool. W.J. Manthey at the
University of Delaware Institute of
Energy Conversion uses the
Hewlett-Packard HP-85 for
complex number crunching and
for its graphics capabilities.
Alan Leff, project engineer for
alternative energy resources,
Standard Oil of Ohio (Sohio),
uses five Ohio Scientific
Challengers for mass
spectrometer control and data
acquisition, voltametry
measurements, and heater
control in a coal conversion
reactor, to name only a few uses.
Jeff Yagoda, an electrical
engineer who became a
microsystems consultant, designs
small business and engineering
systems around Industrial Micro
Systems' 5000 machines.
Maurice Zollner at McDonnell
Douglas has cut the number of
staff members assigned to
monitoring satellite power
systems tests by bringing in an
Apple II. Egil Juliussen takes
work home: the paperwork
overflow that comes his way as a
top product planner for Texas
Instruments Inc. is processed on
his home personal computer.
Similarly Roger Schafer, a
project leader at Grumman
Aerospace's Training Systems
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Division, Bethpage, N.Y., uses an
Apple for management tasks,
running software he wrote
himself. Personal computers also
can be used as word processors,
as Harold C. Kinne of the
University of Texas at Dallas can
attest. He also uses his
Polymorphic 8813 to help
maintain his students' records.
Personal computers are
entering engineers' worklives by
hook or by crook. Sometimes, an
engineer will carry one into the
office under his arm and start
small, computerizing first one
simple repetitive task, then a
larger task. Before anyone really
notices, a dozen computers are
monitoring all of a lab's
experiments and tests. Or the
boss will buy a computer for his
children, wanting them to
become literate before they
graduate from high school;
instead, he finds he can think of

Ampex engineer Don Gay used his
Apple II to solve design and geometry
problems and as a managerial tool.

more things to do with the
machine at work than the kids
can do at home.
In a few cases, an engineering
manager perceives a problem—
his payroll is way out of hand; it
takes weeks too long to make
accurate tests; the engineers are
complaining because they have
to come in on weekends to take
test measurements; the test error
rate has gone out of sight. Enter
the personal computer; the
manager doesn't have to go to
corporate to authorize spending
$3,000 for a machine.
Don Gay, Ampex
Don Gay had a serious
problem: his time-sharing costs
were averaging between $500
and $700 a day. He had to
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"And in conclusion,
I'll only use
my exceptional powers
for the good of mankind?
"That's avow all we Vector 3005s make. And it's not one
we make lightly.
"After all, being the only product on the market with
aVector 3terminal a51
/
4"floppy, and a5
/
1
4"Winchester
rigid disk drive that provides 5megabytes of storage
is quite aresponsibility. It used to take 20 floppies to give
you that king of capacity.
"Our powers don't stop there, however. Each 3005 also
comes with a32-bit error-correcting code—the first time
sophisticated IBM-style technology has been available
on asmall business system.This lets us detect and correct
errors, and almost completely eliminates data loss on
disks due to dirt, wear, or damage.
"All this makes us pretty awesome, all right. But there's
more. When coupled with Vector's MEMORITE Ill and
EXECUPLAN software packages, we give you a30,000
word dictionary, the ability to create your own phrase
library, ateaching manual right on the screen, pass word
security, plus ahost of other word processing capabilities as well as financial planning, forecasting and
basic accounting.
"And we're reliable. Our powers won't diminish, our abilities won't fade, and dedication to mankind won't weaken.
"For more information and your nearest dealer, call
Vector at 800-423-5857. .n California, call 800-382-3367.
Or write to them at 31364 Via Colinas, Westlake Village,
CA 91362.
"Thank you all for coming today. And Ihope we'll have
the chance to do business together in the future':

VECTOR

VECTOR GRAPHIC INC.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.
Electronics/April 21, 1981
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CENTURY DRIVES FOR THE 80's

And the message is clear: Century Data
Systems has developed, manufactured and
delivered more technically superior, costeffective rigid disk drives than most of our
competition put together.
We've also continued to meet the
true needs of the OEM market by building
in what's really important to resellers
of our equipment.

401

' Remomble-pack Tridents are available
in

50. tia

200, and 300MB models;

Marksman Winchesters come in 20.
and ROMB models with or without
built-in intelligence.
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THIS MEANS HIGH RELIABILITY.
Our Trident removable-pack and Marksman Winchester drives are the most reliable
in the industry.
Take Marksman's sealed mechanism.
Its 25,000-hour MTBF translates to about
11 working years of trouble-free operation
in atypical business environment.
AND LOWER COST OF OWNERSHIP
Rapid system integration and maintainability continue to be key elements in the
design of each Century product.
We were the first to offer an intelligence option in ahigh performance disk
drive. So you can bring your system to

market months sooner. You also save on
controller development time, cabling,
and power connection costs.
And, mean-time-to-repair is less than
one hour for any Century product.
YOU WANTED IMPROVED DELIVERY AND
WE'VE DELIVERED.
Our new automated assembly lines and
increased efficiencies have helped to
double our annual shipments since 1979.
"ENHANCE THE PRODUCT AND LOWER
THE COST."
You asked for it. And in just two years,
we've cut Marksman's cost-per-megabyte
in half while quadrupling drive capacity.

See the new M-80 at NCC booths 2104-2107

WERE PROUD OF OUR HISTORY.
But we don't plan to lean on our accomplishments. Continuing development effort
in conjunction with major Xerox research
centers will provide the Century disk
drives that will make sense to you and
your customers in the 80's.
Clearly, the handwriting is on the
wall. And our experience and proven
performance in the rigid disk industry
put it there.
For details, write or call: Century Data
Systems,1270 N. Kraemer Blvd., Anaheim,
CA 92806. Telephone: 714/632-7500.

Century Data Systems
A perox Company

Circle 133 on reader service card
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decide whether to drop the
service and force his design
engineers to return to hand
calculations for determining the
geometry and circuitry for
custom integrated circuits that
they are planning.
He discovered his solution at
home, an Apple II Plus computer

that he used to develop a
benchmark program against
which to measure a time-sharing
Basic program he wrote. He also
knew the Apple had highresolution graphics capabilities,
so he brought one into his office
to solve geometry and design
problems, the most expensive of

the time-shared functions.
"The Apple allows our design
engineers to do in minutes what
would take weeks of hand
calculations," Gay says. "And
they can try alternatives in
semiconductor and IC design that
were not possible before because
they involved so much drudgery

The Ultimate in Executive Productivity
William Kelly, a Long Island,
N. Y., electronics executive, has
found the ultimate tool to
increase his productivity—a
limousine that he has converted
into a rolling computerized office.
Kelly, who owns three companies
and brokers electronic circuits,
got tired of wasting his long
commutes around Long Island.
He felt he was wasting his time
reading newspapers and reports
when he could be conducting
business.
Yet, if he wanted to do that, he
needed hard facts—prices,
supplies, and customer lists—in
front of him. Of course, he
couldn't put half a dozen filing
cabinets in his limo, but he could
take advantage of the latest
technology.
So, working with Berliner
Computer Center of New Hyde
Park, N.Y., he had installed a
Apple II Plus computer with dual
floppy disk drives and a raft of
other useful electronic gadgets in
his stretched Cadillac. In a
hurried week and a half, a
Berliner team installed a stereo
system, dual alarm systems—one
keyless audible and one
microwave silent—radar
detectors, a 40-channel CB radio,
and a 120-volt AC outlet.
Kelly can review his latest
business meeting with a video
cassette recorder on a Sony
8-inch color TV. (The TV set and
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the ice box came with the car,
the only two gadgets that did.)
The set doubles as a computer
monitor.
But Kelly does his serious
business with the modified
computer. Berliner built a
standard Apple keyboard into a
drawer underneath the TV and
bar console. The team put a 48-K
RAM Apple with a special
operating system behind the
keyboard, and hid two minifloppy
drives, one under a jump seat
and one behind the console.
All of the data-management
software and data-base
information is stored on dual
232-K floppies, one for software
and one for data files, so Kelly

doesn't have to move any seats
around to change disks. He
enters fresh information or
deletes out-of-date data through
the keyboard. This wasn't done
only to prevent unnecessary
inconvenience; the floppies would
be susceptible to damage from
the auto's magnetic fields if they
were moved around frequently.
If this setup isn't fantastic
enough, consider this: Kelly also
has a roving telecommunications
network. If he needs information
from a computer at his office, he
can plug in an acoustic coupler
modem to his mobile telephone
and down load data. However, he
must stop the car so that data
swap occurs without glitches.
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"The Atari machine is the most extraordinary computer graphics box ever made..7

Atari graphics and sound stand in
aclass by themselves?'

David D. Thornburg
Compute Magazine, November/December
1980

Ted Nelson
Creative Computing Magazine, June 1980

"Its superiority lies in three areas: drawing fancy pictures (in color), playing
music, and printing English characters
onto the screen. Though the Apple can
do all these things,
Atari does them better?'

'...so well packaged that it is the first personal computer I've used that I'm willing
to set up in the living room?'

Russell Walter
"Underground
Guide to Buying a
Computer
Published 1980,
SCELBI Publications

Ken Skier,OnComputing, Inc. Summer 1980

What computer people
are saying about
Computers for people:

"...well constructed,
sleekly designed and
user-friendly—expect
reliable equipment,
and strong maintenance
and software support.
Videoplay
December, 1980

79

To find out about the ATARI® 800TM Computer
first hand„ ask your local computer dealer
for ahands-on demonstration.
Or call, 800-538-8547 (In California 800-672-1404)
t;
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ATARI

MARE
Computers for people:

0.9.0 ATO110.61f6A

For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086
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"WITH THE UCSD p-SYSTEn
WE CAN WRITE ONE APPLICATION
THAT GOES FROM APPLE TO ZENITH7
HARRY BLAKESLEE, President, Denver Software

0

ur business is bigger and
better than ever.
A lot of the credit for that
goes to the UCSD p-System software
from SofTech Microsystems. It's
given us ten times the market we
used to have.
We can write asingle,
sophisticated applications program
with the UCSD p-System—like our
financial management package—and
it just keeps on running. On Apple,
Commodore, Ohio Scientific, Texas
Instruments, Zenith, and more.
That's the real beauty of the UCSD
p-System. Any program you write for
one microcomputer runs on others,
both today and tomorrow. You protect
your software investment, without
restricting your hardware options.
And with the UCSD
p-System,you can use the language
of your choice—'UCSD Pascal;""
FORTRAN-77, BASIC, or assembly
language. All are backed by SofTech
Microsystems, aleading system
software company who's been around
for over adecade, who knows how
to develop professional quality
software, and who's committed to
delivering it.
Get ahead start on tomorrow. With the microcomputer
software that goes from "A" to "z:'
Distribution licensing and single
copies available. Write or call for
details, so you can start going
places, too.

,
e(71
)
f7e-)r,cc=a

MICROSYSTEMS
51-113SIOIRRY OF SOFTECH

For the software that's going places.
UCSD p-System and ITCSD Pascal are trademarks of the Regents of the University of California.
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9494 Black Mountain Road, San Diego,
CA 92126. (714) 578-6105
TWX: 910-335-1594
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and took so long. When we were
pressed, we had to make do with
the best we could do with a
limited number of iterations.
Now, we can do 10 or 15
iterations with variables in half an
hour."
The Apple paid for itself in two
and a half days, a trifling expense
compared to the enormous cost
of time sharing. The changeover
from the time-shared software to
the personal computer was easy,
too. "All it took to change our
other program to Apple was to
restructure the output for the
Apple screen," Gay says.
"Otherwise, it's the same as the
time-sharing program."
He has a simple configuration:
a 48-K Apple II Plus with only
one mini-floppy drive, Applesoft
Basic, a black and white monitor,
and an interface to a TI Silent
700 terminal with dual cassettes.
Gay still uses the time-sharing
service's analysis of circuit
design so he occasionally
bounces back and forth between
the Apple and the time share; he
dumps data from the Apple to
the Silent 700, and then to the
time-share computer. The 700
acts as a printer, mass storage
device, and a time-sharing
terminal.
In addition to the geometry
calculations, Gay has used the
Apple as a data analyzer and
plotter in several studies in which
vast numbers of data points were
involved. "We used the Apple to
collect the data points and
crunch them down into a usable
form," he notes. The Apple is so
easy to use that Gay can put a
technician on the keyboard with
little risk of damaging the work.
W. J. Manthey, University of
Delaware
W. J. Manthey bought an HP85 for one purpose, but has since
discovered that it does a whole
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says he "had no trouble making
the programs interactive and
satisfying."

Bendix uses the HP-85 personal
computer as the brains behind its
coordinating measuring machines.

lot more just as well, if not
better. He bought the HewlettPackard personal computer
expressly to control an HP4274A
LCR meter and produce plots
and execute linear regressions on
selected ranges of data in solar
cell research at the university's
Institute of Energy Conversion.
But, he adds, "the most
impressive aspect of the HP-85
has come out in its graphics
capabilities." Using MOVE,
DRAW, BPLOT, and related
commands, he has written
several programs, one to display
segments of selected crystal
lattices and another to draw
orthogonal curves on selected
surfaces.
All of the programs allow for
varying lattice structures and
various perspectives, as if one
were viewing them from various
angles. Manthey uses these
functions primarily to analyze the
lattice of calcium sulfide used in
solar cells.
He had no prior knowledge of
Basic programming when he
bought the HP-85. However, he

Alan Leff, Sohio
As alternative energy resources
project engineer, Alan Leff
presides over five Ohio Scientific
computers that have freed lots of
engineers and technicians from a
long tradition of pushing buttons
and watching meters. The five
computers—four C8P models,
two with single floppies, and two
with dual floppies, and one large
C3 model—serve five primary
functions.
One follows the kinetics of coal
conversion to pyrolysis, gathering
data through a mass
spectrometer and controlling the
scan rate with a residual gas
analyzer. Another is tied to a coal
conversion reactor and, using a
board Leff designed, interfaces
with a digital thermometer and
controls the reactor's heater. A
third C8P takes voltage
measurements with analog-todigital converters to measure the
voltages going through the test
converters, while a fourth
machine uses an RS-232-C
interface to control and log
changes in reactor conditions in
an enhanced or tertiary oil
recovery process.
"Four professors and scientists
and two secretaries use the big
C3 computer as a word
processor for editing rough drafts
of technical papers and taking
shortcuts in their writing," Leff
says. "They also manage the
other four computers' readings;
they plug the figures into a database-management system so the
figures can be recalled whenever
they want them in whatever form
they want them.
"Our next step is going to be
to tie the micros with the C3 with
a hard disk into a network, so we
can build a large data base to
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which we would have rapid
access," he adds. And then the
Ohio Scientific C3 machine will
be linked to a Sohio PDP-11/40
minicomputer.
Jeff Yagoda, Systems
Consultant
A personal computer can not
only serve as an exceptional
professional tool, it can also
bring EEs engineers new,
exciting, and more profitable
careers. Jeff Yagoda, a
microcomputer systems
consultant, began his career by
working briefly to develop
process-control machines and
helping the huge Arthur
Anderson accounting firm set up
its IBM 370 mainframes. Then he

Consultant Jeff Yagoda puts together
systems, working out the software at
home.
obtained his Master's in Business
Administration.
But as the personal computer
revolution began, he saw an
excellent chance to put all of his
skills to work. So, three years
ago, he struck out on his own as
a consultant.
Now, he builds microcomputer
systems for corporations and
small businesses and consults for
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his clients. He bases most of his
systems on the Industrial Micro
Systems 5000 with the CP/M
operating system, an S-100 bus,
a Hazeltine 1500 terminal,
compatible mini floppy and
floppy disk drives, and a
Centronics printer.
"Based on my experience, I
found that the IMS micro is very
well designed, and adequate for
most small business needs,"
Yagoda says. "Of course, there's
a lot of software available with
CP/M and a lot of hardware for
the S-100 bus."
Mainly his work consists of
designing a system—hardware
and software—for a client's
application. Then he modifies the
program code to match the

customer's exact requirements.
But those are easy.
"Most of it is fine-tuning the
software and holding their
hands," he notes. "In the micro
field, practically everyone lacks
expertise, so they all need as
much training and help as you
can give them, and the system
must be more functional and
reliable than a mainframe." He
usually tests and debugs his
customized systems on his IMS
at home, and transfers them on
floppy disks to his client's

location when they are ready.
Maurice Zollner, McDonnell
Douglas Astronautics
Maurice Zollner, Senior Design
Engineer, once needed seven
engineers and technicians to
keep tabs on extensive tests of
satellite subsystems. They
couldn't keep "nth degree"
accuracy, watch constantly, or
prepare reports at the same time.
But his personal computer can.
"Now, two men monitor the
computer," Zollner says. "They
tear test reports off the printer
and stick them in a binder, and
keep the plotter fed with paper.
The Apple does all the work."
That's not all the Apple II does.
It is programmed to emulate a
satellite's power module during
tests and collect data about the
module's performance. "It not
only reports data. It also takes
necessary outputs, calculations,
and time integrations of certain
parameters; graphs the data on a
Houston Instruments' plotter; and
prepares reports," he notes.
It also tests the input power
the module receives from the
satellite's solar array and the
output power the module
distributes to the system. Then,
when the batteries recharge, it
measures external loads and the
current flowing into the batteries
and determines the ampere hour
measurements.
Zollner uses it to conduct
quality tests as well. "These are
dynamic, rapidly moving events,
and only a computer could
determine what's happening and
keep track of things if they go
out of whack," he says.
But Zollner stretches the
machine's capabilities even more.
The Apple measures the
resistance versus temperature
characteristics of the spacecraft's
thermistors to the tenth of a
degree. With high resolution
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ALL THE
PROGRAMS
YOU'LL

evEn NEED.
FOR GOO.

Say goodbye to the costs and
frustrations associated with writing software:
The Last One® will be available very soon.
More comprehensive and advanced
than anything else in existence,
The Last One® is acomputer program that
writes computer programs. Programs that
work first time, every time.
By asking you questions in genuinely
plain English about what you want your
program to do, The Last One® uses those
answers to generate atotally bug-free
program in BASIC, ready to put to
immediate use.
What's more, with The Last One°
you can change or modify your programs as
often as you wish. Without effort, fuss or any
additional cost. So as your requirements
change, your programs can too.
Electronics/April 21, 1981

In fact, it's the end of programming
as you know it.
And if, because of the difficulties and
costs of buying, writing and customising
software, you've put off purchasing a
computer system up to now, you need delay
no longer.
The Last One® will be available very
soon from better computer outlets. To place
your orde4 take this ad into your local
dealer and ask him for further details. Or in
case of difficulty, please write to us direct.

THE IAS1CNE®
YOU'LL NEVER NEED BUY ANOTHER PROGRAM.
DJ. AI' Systems Ltd., Ihninster, Somerset, TA19 9BQ. England
Telephone: 04605-4117. Telex: 46338 ANYTYR G.
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graphics, it portrays the shape of
components and creates a
thermal map of what's going on
inside the module.
"These are not short, one-shot
tests. The Apple is used in a
thermal vacuum chamber for two
continuous weeks of tests, so it
must be very reliable to
withstand the constant
operation," Zollner says. "And
the computer does all of our
tough work for us, because we've
programmed it to know what's
supposed to happen, and it tells
us if the module isn't doing it."
The Apple is of no special
configuration either. It is a 48-K
with two minifloppies, a Mountain
Hardware clock card, a serial
interface card for the plotter, a
prototype board to interface with
the STCCC (standard telemetry
and command component
computer), and a Centronics
printer.
The difference is in the
software; Zollner has written
many machine-language routines,
including an exceptional one. It
uses an 8-bit word to transmit
data, but each bit carries one
parameter of module
performance; most programmers
would have a hard time getting
one 8-bit word to carry one
parameter.
There's just one more thing the
Apple does when it's not busy. It
tests upwards of 100 special
nickel cadmium batteries
according to very strict
specifications to find four or five
matches. It used to take two
people a week to do this simple,
but crucial chore; it takes the
Apple half an hour. "It's nothing
fancy; it's just a brute strength
program," Zollner says. But the
computer doesn't mind.
J. Egil Juliussen, TI
A key product planner, Egil
Juliussen is deeply involved in
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directing TI's work in
minicomputers, microprocessors,
memory technologies, and
distributed computing. Does he,
like other managers, have time to
do his budgets and financial
analyses at work?
Hardly. Like many engineering
managers still do, he used to do
the figuring at home on
weekends engulfed in paper,
pens, and calculators; and this
despite the use of TI's fantastic
world-wide distributed data
processing network. But now
Juliussen uses a personal
computer with Visicalc software
at home and breezes through the
work.
He is not in the least unusual.
Thousands of electronics and
engineering managers are turning
to personal computers as they try
to cope with what's unfondly
known as "information
overload." This occurs when a
manager must cope with too
many reports and too many tasks
in too little time.
Personal computers are
crunching numbers, digesting
report data, and masticating
managerial memoranda into
forms managers can get their
teeth into. In addition, some
personal computers have been
configured to give professionals
fingertip access to up-to-theminute financial data, while
others actually enable managers
to delegate more authority better.
Roger Schaefer, Grumman
Aerospace
For example, project leader
Roger Schaefer uses an Apple in
his office and in his home to
maintain personnel accountability
files, group budgeting, job
scheduling, and word processing
(with the new Programma Pie
text formatter) three times as fast
as he did those tasks before. He
wrote the software for these

applications by himself.
"I could have used Visicalc, but
it's no fun to buy software when I
can do it myself," he says. In
fact, he bought the computer to
keep his hand in his group's work
of designing microprocessorbased flight simulators and
trainers. He supervises 28
people, and, he says, "it's easy
to get away from what's going
on, so Ikeep the computer
around to practice programming,
so I'll continue to stay fresh with
what's happening in my outfit."
Gay at Ampex has turned his
computer into a tool to delegate
authority. "We maintain a 'things
to do list,' in effect a job
schedule, that keeps track of who
is doing what for whom to what,"
he says.
"Each project and its status
are described in detail, so
everyone knows what everyone
else is working on. In turn, they
can gauge their own actions to
the department's needs. That
procedure is in line with our
corporate policy of pushing
decision-making to the lowest
possible level. At a more
practical level, it works far better
than when all decisions must be
made by a manager."
Harold C. Kinne, University of
Texas
Many managers, however,
don't require sophisticated
scheduling or task tracking
systems, but they do spend a lot
of time writing, editing, and
rewriting their reports and
proposals. Researchers and
scientists feel the excruciating
pressures of technical writing
even more acutely. But they no
longer have to pore over their
indecipherable handwriting or
correct secretaries' typos.
In increasing numbers, they are
using personal computers as
word processors. One of them is
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What You Did and Didn't
Know About Cromemco...
Until Now.
What You Knew:
You knew Cromemco is one of the largest
and most successful microcomputer
manufacturers in the
industry. You knew
that Cromemco has afull
line of S-100 bus products ranging from single
card computers, 7channel A/D D/A
board, PROM cards, RAM boards, serial,
and parallel I/O to complete 22 megabyte hard disk systems. You knew that
Cromemco offers you
software flexibility; operating systems such as
CDOS and CROMIX
(UNIX like). Languages
too: C, COBOL, FORTRAN
IV, BASIC, RPG-II, LISP,
assemblers, control BASIC and more.
You know that Cromemco means quality, reliability and ahigh price/performance ratio. Cromemco can make
designing your products simpler. And
isn't that what you want to know?

What You Didn't Know:
You didn't know that Consumer Computer Marketing, Inc. (CCM) is the
Authorized Cromemco
Distributor in the eastern
United States. CCM is a
full line microcomputer
distributor with off the
shelf deliveries for most products. Did
you know that CCM offers credit terms
and very attractive discounts? As well
as Cromemco, did you know that CCM
distributes some of the
most widely recognized
and highest quality
names in the industry?
You didn't know that did
you? Until now.
Cromemco and CCM.
Now You Know.

Cromemco
Now IKnow.

consumer
computer
marwetinq
Inc.

D Send me information.
D Have your representative call me
Ican't wait. I'll call your marketing department now at
(617) 443-5128
Name
Title
Company

Products That Sell

Address

Consumer Computer Marketing, Inc.
55 Union Avenue, Box K,
Sudbury, MA. 01776

City, State
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Professional papers and classroom
data are both grist for the mill of
Harold Kinne's Polymorphic 8813.
Harold C. Kinne, who teaches a
variety of management
information science courses and
consults on small computer
systems for his own company
and Future Computing Inc.
"I do all of my writing on a
Polymorphic 8813 with a 48-K
RAM, three mini-floppies, a new
NEC green-character display
terminal, and a Xymec-Olivetti
221 terminal, " he says. "In fact.
Iwrote my dissertation on it, and
Imaintain all of my manuscripts
with Word-Master software.
"I also have written some
simple Basic programs that
create a data base of all my
students' records, class rosters,
address lists, and the like."
Good Software Makes Good
Managers
But enginering managers can
really only work more efficiently
with personal computers if they
use well-written business
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software. Of course, the most
popular software tool today is the
oft-mentioned Visicalc, which
comes from Personal Software.
Visicalc is an electronic
spreadsheet that creates a
malleable and intelligible grid of
rows and columns—up to 250
rows and 60 columns. Any
square, or grid intersection, can
be defined as a label, a value, or
a function. The operator can give
one square a value, perform a
mathematical operation on that
square and another square, and
the result will be placed in a third
square.
A Program for Many Personal
Computers
The program was first available
for the Apple II Plus, but is now
available for the Atari 800, the
Commodore 32-K CBM, and the
Radio Shack TRS-80 Model II.
Two enhanced versions have
been introduced, Visicalc Ill for
the Apple Ill, and Visicalc Plus for
the Hewlett-Packard HP-85.
Although it was the first and
remains one of the best and least

expensive, Visicalc is not the only
financial modeling tool available.
Others range from Exec-U-Plan
for the Vector Graphic System B,
which carries the same price but
offers a few more features, to
FPL (Financial Planning
Language) from Lifeboat
Associates, to RCS from Ferox
Microsystems and AddisonWesley technical publishers. The
latter two are costly and require
sophisticated financial planning
and modeling experience.
Dozens of word processing
packages litter the software
landscape, but about half a
dozen have most of the features
anyone who does a lot of writing
requires. However, these generalpurpose packages may not have
the scientific notations and
graphics features an engineer
might require.
Data-Base Management
Software Flourishes
Also a wide range of data-base
management system software is
rapidly coming on line for standalone and multi-terminal personal
computers. DBMS software can
be a convenient way to create an
electronic personal secretary
(although there is a program
called The Electric Secretary for
the TRS-80 Model II), your own
job scheduling, or informal
personnel management files.
Most DBMS programs let you
define the applications and set
the parameters of the files,
records, and fields within certain
limits. You manipulate the
information with a series of sort
and search routines. The best
advantage of much of this
software is that it makes
nonfinancial report-writing very
easy. Of course, it must be
remembered that the capacity,
sophistication, and response
speeds of DBMS vary
widely. CI
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If you writE softwarE,
writE Digital REsEarch.
W Ecan hElp you
bring your products
to markEt.
Independent Software
Vendors CISV's) are the key to
solving the software crunch in
the 1980's. To help you bring
your products to market,
Digital Research introduces
the ISV Support Plan —
designed :o assist you in:
Developing Your Product
With the fast and powerful
PL/I-80 11"Programming
System
D ISV Seminars covering high
level applications
programming

Getting Established in
Your Market
/S V Seminars cover:
O Designing amarketing
strategy
ID Advertising
D Writing Manuals
O Assuring software security
D Supporting and updating
products
On-Going Support Includes:
El Legal and technical
information
• Distribution channels
D Printing facilities
El Free product listing in our
Applications Software
Catalog

All this plus the world's
largest software marketplace
— the CP/M8 customer base.
So why do it alone? Write
Digital Research. We'll send
you our free brochure
detailing the ISV Support
Plan.

ijJ OGIFIL RESEFIREVie
P.O. Box 579

Pacific Grove, CA 93950
(408) 649-3896
TWX 910 360 5001
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Software Professionals

At General Electric we're
using computers in ways
no one thought of before.
If you are looking for exciting technical challenges coupled with excellent growth opportunities join General Electric's Space Systems Division. Help us develop large scale,
distributed, information processing systems
requiring innovative design approaches. You

will be working in the following Data Processing Environments:
• 3033
•JES 2
• 3081
• ACF/NCP
• VAX 11/780
• ADABAS
• MVS

Entry level and Sr. positions available for:

MVS Systems Programmers
Perform SYSGENs, maintain and tune
MVS. Select and install program products.
Develop MVS enhancements, H/W—S/W
interfaces, and 3705 telecommunications applications.

Math Analysts
Perform modeling for simulation of complex
command and control systems. Solve operational research problems and develop algorithms in systems and vehicle flight dynamics
and orbit mechanics. Develop computer programs to generate study data to aid analysis
and trade-offs.

Data Base Designers/
Administrators
Perform data base design-administration and
implementation tasks for large scale data
systems using state-of-the-art data base management tools. Analyze data base requirements. Design and select file structures, access
methods, and data management techniques.
Install, maintain and tune vendor supplied
Data Base Management packages. Provide
Data Base support and technical interface
for Data Base definition, design, query and
update utilities.

Data Base Analysts
Responsible for data requirements analysis
and subsequent selection of appropriate data
management approaches including Data Base
Management Systems evaluations.

Computer Systems Architects
Responsible for requirements analysis in the
design of large scale Computer Systems to
support on-line information management applications. Duties include selection and specifications of:
• Computer Hardware
•Operating Systems
•Data Management Systems
•Telecommunications Systems

Scientific Programmer/Analysts
Perform start-to-finish, state-of-the-art S/W
development for large scale, high technology
programs. Develop geometric and operations
research related designs that involve challenging data handling requirements. Growth
opportunities available include entry level to
Project Leader positions for those with demonstrated leadership/technical skills.

For immediate consideration, please forward your resume
indicating position of interest to: Mr. William E. Sarno,
Dept. VF-78-S, General Electric Space Systems Division,
Valley Forge Space Center, Goddard Blvd., King of Prussia,
PA 19406.

Applying computers to make our most important product: Progress

GENERAL

ELECTRIC

GE takes pride in being an equal opportunity employer, m/f
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PERSONAL COMPUTERS:
WORKING HARD AT HOME
EEs and their families find many uses for a variety of machines

further. They are learning
programming on a variety of
machines, using educational

Many EEs sidle into personal
computing as something for their
kids. They may start out with a
basic cassette-based machine, or

tutorials, playing every
conceivable game, and even

they may spend $2,000 for a

teaching every child in their
neighborhood how to use a

disk-based system and
rationalize the cost, thinking that
they need color graphics and

personal computer.

tons of software so their children
can become computer-aware.
However, it soon becomes
clear, as in the old model train
days, just who is playing with the
computer. The EEs soon find
that, while they're discovering

The End of Cowboys and
Indians
Like the old games of cowboys
and Indians, when the boys were
always the heroic cowboys and
the girls were the slaughtered
Indians—if they played at all—

dozens of worthwhile things to do
with the computer in their work,
their families are waiting
impatiently for their turns at the
keyboard.
That is the beauty of a
personal computer. One minute,
it's a sophisticated machinelanguage programmer for a
computer-aided-design graphics
package; the next, it's a learning
tool for a seven-year-old; later,
it's a small business accounting
system; later still, it's an exciting
family entertainment machine. All
the while, the same computer is
monitoring the home's heating
and cooling system.
Thousands of families in which
one or both parents are involved
in electronics are using personal
computers in these and dozens
of other ways. Portia Isaacson,
one of the best known
consultants in the personal
computer field and head of
Future Computing, Inc., of Dallas,
evaluates the machines and
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the first years of personal
computing seemed like a repeat
of this pattern. But, more and
Keeping track of home finances is one
of the uses to which Ti's 99/4
personal computer may be put.

sof:ware in her work. (She is
married to Egil Juliussen of TI,
mentioned earlier.)
Her family is intimately involved
in the day-to-day development of
personal computers, and how
they use the machines portends
how the rest of us will some day
use them. Obviously, Isaacson
works with a variety of machines
each day as she prepares reports
for clients and keeps current on
new developments. At home,
both she and her husband use an
Apple for financial decisionmaking, and she prepares most
of her reports at home with word
processing software.
Their children are going even

more, girls and teenaged women
are picking up where Augusta
Ada Byron began. Several of the
engineers interviewed for this
special section said they have
daughters, aged from 7 to 16
years old, who were fascinated
by their personal computers and
were learning to program very
quickly.
The seven-year-old daughter of
Don Gay enjoys the new Princess
and the Wizard Adventure game
and learns with a three-level
spelling educational program that
her father wrote. But, "she's
more enthralled by the TI Speak
'n Spell and L'il Professor
learning toys," he says. And he
does have a little trouble getting
her to stop playing Space
Invaders.
His daughter's preference for
the TI units is a strong clue to the
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personal computer of the future:
portable, easy to handle, easy to
use, and needing no
programming. Moreover, it
appears that women will play an
increasingly important role in the
personal computing industry.
There are the noted shortages of
programmers and systems
analysts and another in the
hardware engineering side for
EEs and technicians. Only by
encouraging more women will
many of these problems be
solved.
Children's Probing Curiosity
While children mostly play
games with the computer, that's
just a first step. Many quickly get
interested in how the computer
works, how logical operations
occur, and how programs are
formulated and control the
machine. They often find that a
personal computer can whet their
inherent thirst for knowledge.
For example, Roger Schaefer's
12-year-old son rarely uses his
personal computer for gameplaying; the family has an Atari
Video Computer System for that,
says Schaefer. Instead, the boy
started with printed software and
began typing the coding into the
computer so he could use the
program. He learned how easy it
is to make syntax errors, but also
how to correct them.
He's also started
experimenting; he changes the
variables in the printed programs
to see what happens. And he's
learning programming and the
tangible results he gets when he
instructs the computer.
Maurice Zollner has two
teenaged sons who are even
more involved with the
computer's potential. One writes
math programs for school and
converts Basic game programs to
Apple Basic. The other, Zollner
says, "never goes outside. He's
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always in front of the screen from
after school until dinnertime."
Money in the Bank
Personal computers also are
powerful home budgeting,
investment tracking, and financial
decision-making tools. You can
even use some of the same tools
you use at work, such as financial
models, word processing, and
data-base managers, at home—
although on a much easier and
simpler level.
Or you can turn to a dozen
varieties of programs for the
simpler home budgeting uses.
Personal software houses such
as Creative Computing sell these
programs on tape or disk for less
than $30, often half that much.
On the other hand, many
professionals have investments in
stocks and bonds, real estate, or
tax shelters. Although software to
handle this sort of finance is
more expensive, it's also very
powerful. Texas Instruments
offers a Solid State Module for
stocks that is very attractive;
Creative Computing also offers
an attractive program. Or you
can use the Apple-Dow Jones
Portfolio Evaluator tied to the
Dow Jones News and Stock
Quote Reporter
telecommunication service for
instant access to stock data.
What About Mom?
While personal computers are
great work-at-home, financial and
educational tools, and great toys,
what are they doing for Mom?
Unfortunately, with exceptions
such as Dr. Isaacson, not very
much. That's because few
programs have been written that
apply to housekeeping tasks. It's
pretty foolish to try to convince
homemakers the best program
for them stores recipes or
determines menus.
However, many women are

self-employed and they can find
many uses for computers in their
work. Zollner maintains the
books and billings for his wife's
small business for income tax
purposes, and Schaefer's wife
keeps files of the people with
whom she must deal in her
charity and church work.
Many women who are teachers
or are involved in medical
professions could use personal
computers for the same
administrative tasks as their
spouses. For example, Jeff
Yagoda's wife is a teacher on
sabbatical to complete her
master's thesis. She uses a word
processing package because it
makes revisions and academic
formatting like footnotes very
easy.
Home Controls and Hobbies
Every family member can enjoy
the benefits of home control
systems run by personal
computers. Several systems exist
that allow a home computer to
run appliances, control security
devices, and operate home
lighting.
Mountain Computer, Inc., sells
an interface for an Apple II with a
clock/calendar card that uses the
BSR X-10 device for automatic
control of up to 16 lights or
appliances. Ohio Scientific
introduced its C8P eight-port
system in 1980 that includes the
BSR device, a built-in control
interface, two microwave security
devices and several BSR plug-in
modules.
Schaefer, for example, uses the
Mountain Computer Intro' X-10 to
automatically control lights and
stereos for security purposes.
However, until microprocessorbased home control devices are
built into the walls of modern
homes, most people will wisely
choose to buy the inexpensive,
manually controlled home control
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A NEW SERIAL PRINTER FROM THE
LEADER IN MATRIX TECHNOLOGY
Mannesmann Tally
sets the pace in price
with the T1705.
From the Tally tradition of quality
and reliability comes another dramatic
advancement in lowered cost of ownership. A combination of low purchase
price, low maintenance costs and low
parts usage. A "no options" fully loaded
printer that combines the latest in LSI
electronics with precision mechanics.
You get standard features that are extra
cost options on other printers.
OEM's will select it because users
will prefer it!
The T1705 is the quietest impact
printer on the market. It has 160 cps optimized bi-directional printing with high
speed 48 ips head slew for throughput
speeds up to 200 lines per minute.
Rugged reliability. No preventive
maintenance requirements.
Standard features include anew
operator changeable precision print
head for long life and superb print quality. Dual tractors for positive paper positioning and control. Operator selectable
6or 8 loi spacing. Self test. Forms control. A convenient snap-in ribbon cartridge for clean, fast and easy ribbon
changing. Double wide character printing. And abuffered serial interface.
A new serial printer. Competitively
priced. 30 day delivery. Call your
nearest Mannesmann Tally Sales outlet.
Mannesmann Tally, 8301 South 180th
Street, Kent, WA 98031. Phone
(206) 251-5524.

Printers for the long run.

MANNESMANN
TALLY
Electronics/April 21, 1981
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devices, such as BSR's new
programmable control device.
If all of these home
applications weren't enough to
whet your interest, they're really
only the beginning. Hobbyists
hook up personal computers to
ham radio outfits and transmit
information and program data
over ham radio networks. They
use personal computers to
control amateur astronomical
observatories.
They make music with
computers. They use speech
synthesizers to teach their
computers to talk and voice
recognition devices to teach
them to listen. (Zollner has a
MicroMusic interface, and the
Heuristics Speech Lab 2000, and
the Computalker SuperTalker for
these functions.) And yes, they
even use personal computers to
control Lionel trains.
Inexpensive Home Computers
Most hobbyists, who happen to
be electrical engineers in their
"spare" time, have purchased
sophisticated systems with 48-K
RAM, two disk drives, a small
printer and some special
interfaces, at a relatively high
cost. But, you don't have to
spend two months' salary or
hock the family car to get
involved in personal computing.
What you can spend depends
on what you want to do. And you
can invariably start with an
inexpensive, simple system and
add to it as interests and
finances permit.
Here are brief descriptions of
four inexpensive personal
computers that act as excellent
"starter" systems. All can be
expanded from the basic
cassette-based system to one
with floppy disks, printers,
modems and up to 48-K RAMs:
Atari 400 and 800. Priced at
$640 and $1,080 respectively, the
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Atari personal computers use
6502 CPUs, provide upper and
lower case letters on an 80column screen, and are the most
easily expanded computers. They
differ in that the 400 has a plastic
touch-pad keyboard, while the
800 has a standard typewriterlike keyboard. Both can be
expanded with 8- or 16-K plug-in
modules up to 48-K RAM. They
operate with either plug-in
program cartridges, cassette
tapes, or mini-floppies. Atari
offers a full line of peripherals.
Texas Instruments 99/4.
Undoubtedly, the 99/4 has the
most built-in power of any
personal computer priced at less
than $1,000. Ti's model comes
with 26-K ROM, used for very
good graphics and sound
capabilities, and 16-K RAM. Ti
provides a range of software in
its Solid State Modules for home
and educational applications. It
can be expanded to 32-K RAM,
and also comes with a full line of
peripherals, including Ti's touted
Speech Synthesizer with which
the 99/4 becomes a
sophisticated talking computer.
Commodore VIC-20. The
newest personal computer, this
color computer breaks the $300
price barrier for a basic unit. It
comes with music and color
capabilities, and 4-K RAM and
ROM. It is expandable to 32-K
RAM, and best of all, is fully
compatible with Commodore's
line of peripherals for its Pet and
CBM series, and the thousands
of existing progams written for all
of its computers. It works with
cassette, plug-in cartridge, or
disk software.
Radio Shack TRS-80 Model
Ill and Color Computer. Radio
Shack introduced a $699 4-K
RAM Model Ill and discontinued
production of its successful
Model Icomputers. The Model III
is cassette-based, and still has a

black and white screen. It comes
in a console with room for
optional disk drives, and accepts
up to 32-K RAM. The Color
Computer is a $399 home
entertainment machine that uses
plug-in modules; however, with a
modem, it can double as a
Viewdata-type terminal.
As hardware prices for home
computers inevitably fall, and
new developments put
microprocessors for energy
conservation tasks into the walls,
American family life will undergo
rapid and unpredictable changes.
Many seers predict that working
at home with personal computers
will bring families, now divided
because their members fly in a
dozen directions every morning
and visit occasionally in the
evening, closer together. Parents
working at home will, they
foresee, use a personal computer
on the kitchen table while their
Johnnies and Janes play in
playpens next to them.
Other optimists believe these
changes will enable parents to
become more involved in their
community affairs. Suburbanites
who commute to a city today
rarely get involved with
community affairs unless their
children's education is
threatened; working at home, say
the experts, will make parents
more concerned about the quality
of community life. Pessimists say
that these changes will isolate
people who work at home from
their fellows, create more
difficult, if not intolerable, strains
in already strained family ties,
and make community life more
contentious.
Whatever the results, probably
some combination of these views,
personal computers are in our
homes to stay. And more than
anyone else, EEs will know how to
capitalize on their advantages and
to minimize their drawbacks.
El
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CWPascal

EfficiencyWPortability
Flexibilitetrong Tping
Now you don't have to compromise .
Whitesmiths Ltd. now offers portable language development systems for four
families of computers. Approximately one thousand installations use our
software.
We support complete versions of both C and Pascal, as compilers and crosscompilers. You get C automatically when you license Pascal, and you get
native support with each cross-compiler. Test the software on your VAX
before burning PROMs for your 68000 or 8080.
Whitesmiths Ltd. offers avariety of licensing arrangements, the simplest
being abinary license for use on asingle CPU. The full source code is available with internal documentation. Maintenance, training and sublicensing
rights may also be obtained.
Call or write for more information.
Target Machines

Source
Operating
Systems

8080/Z80

LSI-il/PDP-11

VAX-11

M68000

8080/Z80
CP/M

C: $630
Pascal: $880

*

*

*

LSI-11/ PDP-11:
Idris, Unix, RT11,
RSX-11/M,
RSTS /E, IAS

C. $1130
Pascal: $1380

C: $630
Pascal: $880

*

C: $1130
Pascal: $1380

VAX-11
Unix /V32
VMS

C: $1130
Pascal: $1380

*

C: $630
Pascal: $880

C: $1130
Pascal: $1380

M68000
VERSAdos

*

*

*

C: $630
Pascal: $880

Idris is atrademark of Whitesmiths, Lid. II Unix is atrademark of Bell Laboratories • CP/M is atrademark of Digital Research Company
RSX-I I/M, RSTS/E, LSLII, VAX, are trademarks of D'gital Equipment Corporat on U VERSAdos is atrademark of Motorola Corporation

*Special Order

in e
y
esmiths, Ltd.

Protect .your software
tment. •
h vs

P.O. Box 1132 Ansonia Station NewYork, N.Y 10023
(212) 799-1200
Circle 149

on reader service card
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PERSONAL COMPUTERS:
THE FUTURE
Sophistication will grow, size will shrink, capabilities will expand.

A famous science fiction writer
has predicted that a personal
computer in the year 2035 will be
a hand-held terminal, without a
keyboard, that will hear and reply
in conversational English or other
languages, while communicating
with world-wide information
networks through satellites. This
device will be personal secretary,
administrative assistant,
corporate staff, lab technician,
information network, electronic
post office, and telephone.
The only problem with this
prediction is the date. A personal
computer with this sophistication
will be feasible before 1990, and
will probably be in mass
production before the turn of the
century. Advances in speech
synthesis, voice recognition, very
large-scale integration of
electronic circuitry, satellite
communications and informationnetwork development are
occurring so rapidly that this
hand-held Jeeves is around the
corner.
Before we reach that happy
day, however, the personal
computer will evolve first into a
computer-cum-terminal that links
everyone to what MIT's Michael
L. Dertouzos has called the
information marketplace. Just as
today's marketplace buys and
sells products, the information
marketplace will buy and sell
information in thousands of
forms, from personal electronic
newspapers to narrow data bases
appealing to specialized interests.
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The first information networks,
CompuServe Information Service
and The Source, give clues about
how the future will take shape.
Subscribers use electronic mail
to send and receive messages at
their own convenience, but they
also seek to make contact with
people of similar interests. They
only use services that are clearly
either less expensive than
another method or unavailable
from other sources, i.e., instant
access to large data bases on
stocks and bonds and on
commodities.
Long before it was supposed
to happen, they have established
"reverse advertising," as

Today it takes a hefty amount of
hardware for asmall computing
system; tomorrow these boxes will
hold the equivalent of afull mainframe.
Dertouzos calls a new marketing
phenomenon. CompuServe has a
Community Bulletin Board
service on which any subscriber
can post a message. Subscribers
ask for help (a nurse wants to
telecommunicate with other
nurses to share professional
information, say), seek specific
types of information, and sell
things, from software to used
computers and peripherals
to other subscribers.
CompuServe also has The
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BYTE,...tor the Serious
Microcomputer User.

800-258-5485

Fill in and mail the coupon
today. Read your first copy of
BYTE. If it is everything
you expected, honor our invoice.
If it isn t. Just write -Cancel on the invoice and mail it
back. You won't be billed and
the first issue is yours at no
charge

BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836
Please enter my subscription for:
0 One year $19 (12 issues)

0 Two years $34

U Check enclosed entitles me to 13 issues for price of 12 (North America only)
Bill Visa U Bill Master Charge D Bill me (North America only)
Card Number

Expiration

Signature

Name (please print)

,
à BYTE

Publications, Inc. 1981

lilt

11)l11 11.11

Address
City

r4fie

0 Three years $49

EUE
slaam g-9

Mail coupon or
call us toll-free

bases, word processing, speech synthesis,
new integrated circuits, new software for
engineering, business and fun, plus do-ityourself projects of all kinds.
And if you are in the market for hardware or software, our new expanded product review section gives you the unbiased
facts.
So, if you are serious about microcomputing, get serious about BYTE.

MOIF aSPaid

Do you use a personal computer for
business or pleasure? If so, join the over
one-quarter million professionals, beginners, engineers, and business people who
get the latest microcomputer information
in BYTE.
With a circulation of 170,000 and a
total readership of 320,000, BYTE is the
world's largest computer magazine. Each
month's issue brings you the latest about
graphics, mass storage, personal data

State/Province/Country

Code

Foreign Rates (To expedite service, please remit in LIS. Funds)
E Canada or Mexico

E One year $21 (12 issues)

CI Two years $38

17 Three years $55

CI Europe. one year (air delivered) $43
El All other countries, one year (surface delivered) U5. Air delivery available on request.
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GET THE
SOFTWARE THAT'S
GOING PLACES.
THE UCSD p-SYSTEM:
You want acopy of the exciting software system that's
going places. Professionals everywhere are using the
UCSD p-System. Now, you can have it. The UCSD
p-System offers: acomplete software development system,
your choice of languages, and aportable system that
runs on your microcomputer today and tomorrow. Send in
the coupon below and join the pros today. Phone orders
accepted with Visa or Master Card.
Yes, Iwant the software system that's going places —
the UCSD p-System. Here's my order:

1

UCSD p-System* (Version IV.0) including documentation:
C with UCSD Pascal' Compiler
$500.00
C with FORTRAN-77 Compiler
$500.00
with UCSD Pascal and FORTRAN-77 $750.00
C BASIC Compiler Add-On
$150.00
C Assemblers Package (cross-assemblers)
for Z-80, 6502, 6800, 6809,
8080, 9900, Z8, PDP-11"/
Lsnr
$250.00
12 Complete UCSD p-System WITH UCSD Pascal
Documentation Set
$50.00
12 Send me more information (general)
:I Send distributor information
D Send information on the availability of systems for the
6800, 6809, and/or 9900 processors
My system has: (check only one)
▪ CP/W Version 1.4
D CP/M Version ILO with 128-byte sectors
D 8080 or Z80 processor without CP/M (requiring some
assembly language programming)
12 6502 processor (requiring some assembly language programming)
C PDP-11 with
12 RX01
D RX02
(check one)
▪ LSI-11 with
C RX01
12 RX02
(check one)
NOTE: (pertaining to two items above) For availability of RK05 and RLOI disk
drivers. contact SofTech Microsystems.

*System requires 48K contiguous RAM. Software is
shipped on 8-inch floppy disks, and can be transferred
to other formats.
C Check or money order enclosed

12

Ship C.O.D.

(U.S. orders only)

Calif. and Mass. residents must add applicable sales tax. For
foreign shipping charges, contact SofTech Microsystems.
Ship to.
Address:
City.

State:

Zip:

Phone.

Allow six weeks for delivery.
(‘
u
MICROSYSTEMS
R SUBSIOIRRY OF SOFTECH

SofTech Microsystems, Inc.
9494 Black Mountain Road
San Diego, CA 92126
Ph: 714/578-6105
TWX: 910-335-1594

(ucsD p-System and

UCSD Pascal are trademarks of the Regents of the
University of California. CP/M is aregistered trademark of Digital Research

L corporation. LSI-11 and PDP-11 are trademarks of Digital Equipment Corporationj
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AOS On
A NOVA() 4/X?

Wild Hare's
MISS Provides NOVA® Users
With Multi-User Capabilities

DG users now have a choice when upgrading to amulti-user environment. Previously, the only way to support a
true multi-user environment was to upgrade to AOS, but
not anymore.
MISS provides all of the standard RDOS features for up
to 16 users simultaneously and each user is totally independent. Users may edit. compile and execute programs written in FORTRAN IV. FORTRAN V. ALGOL BASIC.
MACS, etc.
This means no software rewriting is necessary. No new
operating system need be installed.
More importantly, MISS supports all NOVAS sas well
as ECLIPSE "'s so no expensive hardware upgrade is

required.

Now Data General Users
Have A Choice!

P0 Box 3581, Boulder, Colorado 80307
(303) 422-1182

Circle 58 on reader service card

ANALOG
DIGITAL

DIGITAL
ANALOG

CONVERSION MODULES

SOFTWARE
GAIN CONTROL

igh scuracy — program o e gai isu ea°
amplifier — custom board test — S-100 — 2to 15 khz
conversion time — mixable high and low inputs — gain
from 1to 1024 — 12-bit — sample and hold amplifier
8-channel differential — 16 -channel — analog to digital
high accuracy — programmable gain instrumentation
amplifier — custom board test — S-100 — 2to 15 khz
conversion time — mixable high and low inputs — gain
From 1ro 1094 — 12-bit — sample and hold amplifie
8-channel differential — 16-channel — analog to digital
high accuracy — programmable gain instrumentation
°moldier — custom board test — S-100 — 2to 15 khz
For additional details about the AD-100-4 and other
fine California Data Corporation 100% individually
tested, high reliability products, circle the reader
service card number below or for faster response
write or call us.

CALIFORNIA DATA
CORPORATION

3475 Old Conejo Road, Suite C-10
Newbury Park, CA 91320

(805) 498-3651
Circle 67

on reader service card
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Software Exchange, through
which subscribers with software
to sell can advertise the
programs. Buyers can purchase
the software, charge it to their
time-sharing account and
download the program through
the system, or contact the seller
directly. Another popular feature
is its CB, or citizen's band,
function that allows between 3
and 12 subscribers to create a
private group through which to
do anything they can do over an
information network that is legal.
The day when personal
computers will be as ubiquitous
as TV sets is not far off. As costs
fall and software catches up,
home computers will proliferate
at fantastic rates. Many predict
the personal computer boom of
the late 1980s will surpass the
booms of the auto in 20s, the
radio in the 30s and 40s, and the
TV in the 50s and 60s.
Converging to cause this boom
will be a number of key
developments, all of which have
already begun happening. First,
the public will become familiar
with personal computers. Unless
one is a hermit, one has at least
heard about these devices in the
past two years. It's likely that
most children have been exposed
to electronic games, arcade
games, video games, and
personal computers in their
schools. Also, the pace with
which small businesses,
professionals, and just folks are
buying computers is quickening.
Software is Growing
Next, with a lot of fits and
starts, software is reaching a
mass market through computer
stores, department stores, book
stores, electronic boutiques, even
a few office supply stores.
Moreover, software quality and
utility is slowly improving.
More importantly, the
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corporate giants, American
Telephone & Telegraph Inc. most
notably, are preparing the
fundamental information
networks. AT&T has begun
soliciting press coverage for its
home terminal, and it goes
without saying that Bell's
Viewdata test with the KnightRidder newspaper chain in Coral
Gables, Fla., was a success.
At the same time, AT&T is
launching a second major
experiment, this one in Charlotte,
N.C., with Duke Power, Piedmont
Natural Gas, and Southern Bell.
More than 1,000 homes will test
such features as a customer's
ability to manage his own energy
consumption, the utility's ability
to manage one home's energy
consumption, and a combination
of the two. The AT&T equipment
will allow remote control of
heating and cooling systems and
appliances, automatic monitoring
and control of energy usage, and
remote gas and electric meter
reading.
Watch Ma Bell
You can easily sense that AT&T
will soon make a move into
interactive information network
so big and far-reaching that it will
dwarf the efforts of any
competitors. There are inherent
limitations to using the telephone
network for interactive communications, but as the first
services are introduced, these
limitations will not hamper the
networks. As they grow, AT&T
will transmit information by
satellite and directly compete
with Satellite Business Systems.
Dozens of information
providers, companies that offer
continuously updated data bases
through such networks, have
already signed up or are actively
exploring how to join the
networks. The publishing arms of
the major TV networks,

newspaper and communications
conglomerates, federal agencies,
and so forth are all jumping on
the information bandwagon.
But these large networks will
hardly be limited to passive
information retrieval. People will
interact with them, extending the
power but reducing the cost of
the telephone through electronic
shopping, electronic mail, and
uses no one has considered yet.
Into the 1990s
With these rapid advances, the
dream of a personal computer in
every home is not far away. But
what will the industry do for an
encore in the 1990s? If Texas
Instruments Inc., General
Instrument Corp., and a host of
smaller companies have a say
(which they do), the personal
computer of the 1990s will speak
thousands of words, understand
a hundred or more spoken in any
English accent, and respond to
the human touch.
So, by the end of the decade,
as the touch technology is
perfected and the software to
drive it becomes available,
personal computers will lose their
keyboards. A talking, listening,
touch-sensitive personal
computer will necessarily be very
easy to use, and will become
more important to a 1990 home
than the telephone is in a 1981
home.
In the engineering lab, these
capabilities will be added to
intelligent equipment and robots,
continuing to eliminate pencilpushing manual labor but
demanding more creative
thinking. Long before the last
tech is replaced by a robot,
however, every engineer will have
a personal computer at his desk,
or within reach of his work
station.
This work station will act as an
intelligent associate in the words
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Helping Others with a Personal Computer
A few engineers are taking
their personal computers a step
beyond the norm and exploring
ways they can help their fellow
man. Richard Washburn,
engineering unit supervisor for
Chrysler Corp., Detroit, Mich., is
such a person. Not only does he
use several Ohio Scientific
machines for important
engineering management tasks
and a simple Ohio Scientific CP1
system to teach his daughter
programming; he also uses a
sophisticated "homebrew"
machine based on a Motorola
6800 microprocessor to develop
software used in neurological
research for Reyes Syndrome
patients and stroke victims.
(Reyes Syndrome is a brain
disease, probably caused by a
virus, which afflicts children and
teenagers. It is usually fatal.)
While many professionals
would patent or copyright similar
and potentially important
research, Washburn says he does
all of it for free. "I'm one of those
people who believes that they
should leave the world a little
better off than when they appear
here," he says.
Washburn's accomplishments
in his two dozen years of medical
electronic research include the
first automated heart and lung
machine with solid-state controls,
developed with Rice University.
His latest work —his "hobby," as
he calls it—uses the 6800-based
system to monitor 10 bodily
functions and automatically feed
medication and nutrients to
stroke or Reyes Syndrome
patients. It constantly measures
the type and amount of
medication and gauges the
patient's bodily responses
according to certain parameters.
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When a patient's response gets
out of range, the computer
automatically compensates and
signals an alarm. "It responds
much faster than any nurse or
doctor," Washburn says.
He adds that the machine
allows Reyes Syndrome patients
to build up their own defense
mechanisms. In the past, patients
continued to lose the battle
against the syndrome for several
days after they entered hospitals
because testing and monitoring
took that long to develop the
proper treatments.
Washburn's system helps
stroke victims in an even more
important way. Using the
system's monitoring functions,
doctors can run special
diagnostic programs that rapidly
identify the area where brain
damage has occurred. It shows
the doctors, in minutes, where
they should operate to bypass
the brain damage. "In the past,
stroke patients lost a lot of motor
functions because accurate
diagnosis took so long, often
hours or days. Now, the doctors
will be able to get to the affected
areas very quickly," he says.
When he's not "relaxing,"
Washburn directs all of the
engineering work on a new $150
million Chrysler plant expansion.
"We use an Ohio Scientific C3C
in three applications:
manipulating manufacturing
management data; measuring
raw engineering data, such as
electrical load distribution and
energy management; and
working out development
systems," he comments.
In the latter, his staff of 20
uses the Ohio Scientific C3C.
They write, debug, and test
development programs (in

machine language) before they fix
the software into programmable
read-only memories. These
PROMs go into Chrysler's selfanalyzing and testing products
and equipment that check the
tooling and tolerances on auto
engine blocks.
"The C3C feeds back data on
the tolerances, and tells us
whether a purchased part comes
within the high or low end of the
required tolerances," he notes.
"The data gives us clues as to
what to expect to happen to that
part when it is installed on a
Chrysler car." It allows for easy
changes to the PROMs when new
engines are developed.
Before the C3C, Washburn
says, he had two alternatives:
buying three different
development systems and hiring
three specialists to run them, or
farming the work out to separate
vendors to do on their own
equipment. A similar system
purchased from a vendor would
have cost at least $20,000 and
wouldn't have done exactly what
he wanted; the C3C hardware
cost $5,700 and his people write
the software.
As a manager, Washburn uses
the C3C as a graphics tool to
give Chrysler executives updates
on engineering and
manufacturing progress. "Our
management is big on graphics
analysis, and they prefer we
make up statistical analyses and
charts to present our reports,"
he says. "In the past, such
reports would have taken us days
or weeks to prepare, but now,
with all of the data stored on
board, we simply call up the
program, do a statistical analysis
and print out our charts in about
a half an hour."
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of J. Thomas Markley of
Raytheon Data Systems. In fact,
Texas Instruments and a few
other high-tech companies have
already put such stations to work
all over the world.
Ti's international computer and
communications network, using
satellites, already transmits
200,000 messages per day sent
by 50,000 employees world-wide
at a cost of only a few cents per
message. The interactive system
can handle digital data as well as
printed information.
Markley's intelligent associate
takes the TI concept a couple of
steps farther. Among its most
important characteristics:
It will perform data entry,

inquiry response, program
development, and electronic mail
functions.
111 It will be compatible with all
other work stations in its
company or however widespread
a network its developers decide
on.
III It will have standard interfaces
that will support easily
upgradable peripherals of all
kinds.
LI It will work with a wide variety
of operating systems and
software and execute any
application.
As TI has more than adequately proven, the intelligent
associate is already economical.
It only remains for an innovative

company to bring all of the
pieces together. Xerox's Ethernet
digital communications network
standard and SBS' satellite
communications network take
two important steps toward
giving every engineer an
intelligent associate.
Whether personal computers
evolve into computerized
listeners and conversationalists
held in the palm of one's hand or
become sophisticated home
terminals that give one access to
the wisdom and wiles of the
world through a huge video
screen, one prediction will come
true. What is here now in
personal computing will not be
the same tomorrow.

Circuits. Circuits. Circuits!
Electronic Circuits
Notebook.

Circuits for
Electronics Engineers.

Design Techniques for
Electronics Engineers.

344 pp., illus.

396 pp., illus.

370 pp., illus.

Some 268 proved-in-action circuits
are gathered here for the first time in
asingle, easy-access resource that
meets the highest standards of
performance, cost reduction, and
reliability. From amplifiers to voltage
regulators ...from data conversion
to phase lock loops ... you'll find the
most needed, most reliable solutions
to avast range of circuitry
challenges.

More than 340 circuits from all over
the world are arranged here by 51
of the most important functions
designers use to implement their
systems, including amplfiers,
detectors, memory circuits, integrators, and much more. Complete
with component values, circuit
diagrams, waveshapes where
applicable, and clear explanations of
operations and applications.

The best of Electronics' popular
"Engineer's Notebook," this is
an indispensable storehouse of
solutions to numerous frequently
encountered design problems. You'll
find ahost of proven techniques to
help you make measurements,
interpret data, make calculations,
choose materials, control environment, lay out and purchase
components, and more!

Don't forget the other valuable Electronics Magazine Books on the coupon below.

r
— Electronics Magazine Books

El Payment enclosed

P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494
No. of Copies
Title
_ Electronic Circuits Notebook
_
Circuits for Electronics Engineers
_ Design Techniques for Electronics Engineers

Price
$14.95
$15.95
$15.95

Microprocessors and Microcomputers:
One-chip Controllers to High-end Systems

$13.95

Microelectronics Interconnection and Packaging

$12.95

If after my 10-day free-trial examination Iam not fully satisfied
Iunderstand that my payment will be refunded. Payment must
accompany orders under $25.
Discounts of 10% on orders of more than 10 books.
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Acct. No.

LI Bill me

III Bill firm

Charge to my credit card:
LI American Express
[ Diners Club

Li Visa

El Master Card•

Date Exp.

•On Master Card only, first numbers above name
Title

Name
Company
Street
City
Signature

State

Zip
ELH
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Amu IMPACT!
$610*
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NEW PRODUCTS
OUR SERIE:: 40 PRINTER
•5 x7 impact dot matrix
• 64 character ASCII set
• RS232 serial IFto 9600 Baud
•40 column standard, 40 20 column
optional
• plain roll paper to 3'8" wide
• 50 CPS ceint speed

A

smog

Dual-purpose dot-matrix
printer
Mannesmann Tally has
introduced a dual-function serial
printer that produces letterquality characters via a 40-by-18
dot-matrix-array technique. The

IMPACT!
$749*

THE MODEL 138G BUSINESS
PR.NTER \MTH GRAPHICS
• 11 x7 and x7 ,mpact dot matrix
• 96 character ASCII set
• Parallel and RS232 serial IFstandard
• 80, 96 and 132 columns
• Fan fold, roll Cr single sheet paper
to 9.5" wide
• 100 CPS print speed
• Quiet

A

DIFFERENT PACT.
411$884*
1

TP-40 DOCUMENT PRINTER
• 5x7 impact dot matrix
• 64 character ASCII set
• RS232 current loop serial IF
• 40 columns
• Documents to .017" thick
• 50 CPS print ,peed
• Heavy duty print head
"SUGGESTED RETAS PRICE SUBSTAhT,A,
OEM DISCOUN's AVAILABLE

THE COMPANY

rp

WITH A LOT OF IMPACT!
WRITE FOR COMPLETE SPECIFICATIONS
AND PRICE

MICRO PERIPHERALS, INC.
4426 South Century Drive
Salt Lake City, Utah 84107
(801) 263-3081
156

T-1805 printer's two modes are:
a 50-character-per-second wordprocessing mode for high-quality
printing, using the full dot matrix;
and a 200-cps data-processing
mode, using a standard singlepass 7-by-9 matrix array and
optimized bidirectional printing.
The company says the new
printer is priced below 50-cps
daisy wheel printers while
offering the added advantage of
200-cps printing. Single unit price
is $2,495.
Mannesmann Tally Canada,
Attn: Melle Zegel, 703 Petrolia
Rd., Downsview, Ontario, M3J
2N6, Canada. (381)
Rack-mounted cages
for S-100 cards
For packaging microcomputer
systems, a new EIA-standard
rack-mounted cage from Vector

Circle 156 on reader service card

Electronic Co. holds 21 S-100
cards on 1
4 -in. centers. The
/
model CCK100 cage has
adjustable struts for mounting
screw-down card-edge
connectors or the Vector model
8803 S-100 motherboard.
The CCK100 card cage with 21
pairs of card guides is shipped
unassembled and is priced at
$49.80 each. Assembly typically
takes 10 min., and Vector
manufactures a complete line of
cage accessories.
Vector Electronic Co., 12460
Gladstone Ave., Sylmar, Calif.
91342. (382)
Portable program loader
The latest Instant Peripheral from
Electronic Processors Inc. is the
STR-Link Ill portable program
loader that uses a DC100A
minicartridge. The self-contained
microprocessor-based unit can
be used with computers,
controllers, or other machines
requiring temporary or
permanent storage of digital

information. It comes in a
portable case, or it may be rackmounted.
Features include read-after-
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Designing with microprocessors.
Osborne connects you with
the facts and figures.
The Osborne/McGraw Hill
Microelectronic Reference Library

OSBORNE 4 & 8-Bit
Microprocessor Handbook

OSBORNE 16-Bit
Microprocessor Handbook
SIM OTTIODUC11011
TO ROCROCOOTONITTIO

IS.MS=7-48==>- 411=

SOPAT Ton SUPPORT DEVKIS

Individually, these volumes and updates provide the
organized, up-to-date, in-depth information you need to design
microprocessor based products.
Taken together, you get a complete reference library unequalled in breadth, depth, and accuracy. These references are
industry standards. And if you order the complete reference
library, OSBORNE/McGraw Hill picks up the freight—a savings
of up to $18.
1.

2.

3.

4.

5.

6.

Osborne 4 & 8-Bit Microprocessor Handbook. 1400
pages describing virtually every 4-bit and 8-bit
microprocessor available—completely, accurately, and
objectively. Coverage is total—registers, memory addressing, pins and signals, status flags, instructions,
timing and execution, interrupt logic, and much more.
All you need to compare, evaluate, and design ...plus
full coverage of support processors specific to the
parent processor.

4

68000
Microprocessor
Handbook

BOBS I0 Processor
Handbook

Kane

Osborne 16-Bit Microprocessor Handbook. An 800
page total reference on available 16-bit micros; parallel
in organization and detail to the Osborne 4& 8-Bit Handbook.
VOLUME 3:
Some Real Support Devices. This loose
leaf reference and updates series covers general support devices (not specific to parent processors). Memory devices, I/O, telecom, DMA, timing, disk, bus, and
peripheral controllers—virtually every general device
available is covered in depth.

This coupon makes ordering easy.
Number

The 8089 I/O Processor Handbook. Fully describes
8089 functional logic, operating modes, instruction set,
and configurations for various 8088/8086 applications.
Plus coverage of the 8289 Bus Arbiter.
The CRT Controller Handbook. Five popular CRT controllers (DP8350, 8275, 6845, 6545, 5027) are covered in
the OSBORNE reference format. Plus theory of CRT
operation.
The
68000
Microprocessor
Handbook. In-depth
coverage of this promising 16-bit device includes architecture, timing, instructions and controls—all in the
proven OSBORNE reference format.

Shipping Charges:
Update Subscriptions:
All foreign orders $4.00 per 6-issue subscription for airmail
No extra charge in the U.S.-4th Class Mail ONLY
Books:
• All foreign orders, $4.00 per book, for air shipment
4th class $0.75 per book (allow 3-4 weeks within USA)
$1.25 per book, UPS (allow 10 days) in the U.S.
$2.50 per book, special rush shipment by air in the U.S.
Tax
• 6,/2%, SF Bay Area residents only
• 6%, California residents outside SF Bay Area

'eve

Title

Price

Complete Reference Library
(Free Shipping)

107.86

Amount

Osborne 4 & 8-Bit Microprocessor Handbook

19.95

Osborne 16-Bit Microprocessor Handbook

19.95

VOLUME 3 Through 1978

15.00

Updates to 1980

25.00

Binder

6.99

The 8089 I/O Processor Handbook:
The CRT Controller Handbook:
The 68000 Microprocessor Handbook:

cpt,

Sales Tax

OSBORNE/McGraw-Hill

630 Bancroft Way Dept. E 25
Berkeley, CA 94710 U.S.A.
(415) 548-2805
TWX 910-366-7277

Shipping
Amount Enclosed:

Name:
Address:
City/StatelZip:
Phone: _

si

Circle 157 on reader service card

SPECIAL
ADVERTISING
SECTION

You
Can Package
Almost ANY System Faster,
Have It Look Better,
& Cost Less!
Using one of
hese systms?
t
e
e
MULTI-BUS, î
• Motorola
41-I I
Exorciser,
I
• Rockwell AIM
65 Expansion,
• STD-BUS,
• S-100 & IEEE
696.
New packaging
available.

NEW
PRODUCTS

(continued)

write capability, character
redundancy checking, block retry and EPI's speed-tolerant
phase-encoded recording
technique to insure complete
data reliability and integrity..
Electronic Processors Inc.,
1264 W. Dartmouth Ave, P.O.
Box 569, Englewood, Col. 80110.
(383)

Impact printer for small
systems

Vector exclusives;
Vector CCK100,
Your choice of
$49.80 (1-9)
for S-100, IEEE696, Motorola Exorciser.
plastic or metal card
guides, fixed or adjustable
positioning. Mount connectors or motherboards without special
hardware or hole
driFling. Vector
ships more
card cages
and packaging off-theshelf, than
any other
company.
For expert
NEW
Vector
assistance,
CCK135AS,
call the
$36.00 11-91
packaging
professionals
in California,
(213)365-9661,
outside
California,
use our tollfree number:
(800)423-5659.

The 99 Omni, the latest
addition to Micro Peripherals'
dot-matrix printer line, adds
many features to enhance use
with small computer systems in
an office environment. These new
features include a front sheet
feeder, a sound shield, and highresolution graphics capability.
The printer features two 100character-per second fonts. A
high-quality 11-by-9 dot-matrix
font is provided for
correspondence or text in the 80column format. A dataprocessing 7-by-9 font may be
selected in 80-, 96-, or 132column modes.

Complete as shown, Vector
CMA3A-20 with modules, 152.00 (1-9:

The model 99 Omni printer,
complete with graphics
Pee gleetiOnlé CONOan
INCORPORATED

err, venue, Sylmar, Califgrrj.
q.
9,
1,
34,,
158
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see EMM pp 1071-1081

capability, single-sheet feeder,
and QT sound shield lists for
$899, with substantial discounts
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e RE' HAVING A CREATIVITY *. :
4*:

EXPLOSIONI»
IS THE SKY THE LIMIT?

The opportunities are stellar — filled with all the professional challenge you might ervision. Move up to
ATARI, on the SAN FRANCISCO PENINSULA, where your design & development talents will fit right in
with our momentum. Consider these newly created opportunities in our Coin-Op Division and our
Consumer Division which includes Video Computer Systems (VCSYand Personal Computers (PCS), where
we are the pacesetters in the industry:

MICROPROCESSOR PROGRAMMERS
Discover the excitement in the programming of coinoperated video games. In this incredible growth area,
we need programmers with a BSCS or equivalent
experience. Assembly language experience necessary;
microprocessor experience and interest in games i
desirable. (Refer to Job MP

MICROPROCESSOR PROGRAMMER

You'll find unlimited avenues for your creativity with
your involvement in our VCS cartridges, toys &
games products. Assembly programming on mini or
microprocessors, real-time control programming,
hardware background and BSEE/CS or Math plus
1-3 years experience would make you an ideal
candidate. (Refer to Job MP)

SR. SOFTWARE DEVELOPER
Step into our PCS Division and design & develop
software in the areas of personal interest, entertainment, professional development — and more!
Your in-depth experience of 5-10 years coupled with
software design & development in rE al-time, interactive, graphics systems are key professional tools;
Microprocessor background preferred. Writing and
artistic talents plus systems analys s and specifications development background would be ideal.
Degree or equiv. required. (Refer to Job SSD)

SR. COMMUNICATIONS
SOFTWARE DEVELOPER

Help develop telecommunicetions systems of the
future where thousands of ATAF IPersonal Computer
users tie into imernational networks.
Your 4 or more years of experience in communications hardware and software on central•on terminalsystems will open our door for you. Software design
& development skills are essential. Set your path for
terrific career growth. (Refer to Job SCSD)

SR. MIPOPROCESSOR
PROGRAMMERS
Enjoy the satisfaction in denloping programming
for microprocessor controlled test equipment
esign in our Programmable interactive Test System
or the Personal Computer lire. You will have the
pportunity to work with minimal supervision on longrange projects. BSEE/CS (cr equivalent) preferred,
with 3-5 years experience in microprocessor programming, including Assembly language experience
on 6502 (preferred) or 6800. (Refer to Job SMP)

SR. MICROPROCESSOR PROGRAMMER
If your expertise is on Data General equipment, with
programming in DGL and A;-30L. you will enjoy
working on development cf progamming for our Data
General controlled test eqwpment design. Minimum
supervision on long-range projects. Bachelors degree
or equivalent (BSEE/CS pre;erred); along with
3-5 years experience on Dee General equipment
preferred. (Refer to Job SMP)

SOFTWARE PRODUCT
MANAGEMENT ENGINEERS

"LK

You will draw on all your talent and experience in
developing business plans for system software and
languages — including product specification, merchandising plans, manuals, and sales literature. You
will also have responsibilit!s for schedule review and
reporting. Ideally, you have a college degree (or
equivalent) plus 6-10 years experience in one or
more of the following: soqware product definition,
project management in software development/
contract management of educational products,
business products, professional development, or
systems software. You must have ability to communicate with a variety of departments involved in
software development. (Refer to Job SPME)

ATARI provides you tne ultimate State-of-the-Art environment complemented by exceptional
salaries & benefits which include Company-paid Employee Life/Health/Disability/Dental
Insurance, and Tuition Reimbursement. Please send your resume, including salary history, or
contact Ofelia Santillara, Employment Department, ATARI, INC., 1265 Borregas Ave.,
Sunnyvale, CA 94086. (408) 745-2030. We are an equal opportunity mployer.

O
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A Warner Communications Company
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NEW PRODUCTS
available for quantity orders. The
sound shield and single-sheet
feeder may also be purchased
separately for use on any model
88 or model 99 printer.
Micro Peripherals Inc., Attn.
Frank Irvin, Vice President of
Marketing, 4426 S. Century Dr.,
Salt Lake City, Utah 84107. (384)

Multilanguage OS capability
Wild Hare Computer System's
TSS software creates a true
multilingual multiuser
environment for users of Data
General's DOS, RDOS, and
INFOS operating systems. Thus
the users need not upgrade to

(continued)

AOS software. Also, ICOS users
are now supported, giving them
increased productivity and
flexibility through the running of
multiple languages.
Wild Hare Computer Systems
Inc., P.O. Box 3581, Boulder, Col.
80307. (385)

Development system for
Pascal, Fortran, Basic
Softech Microsystems' new
Version IV.0 UCSD p-System
enables end users and
manufacturers to develop
application programs in Pascal,
Fortran, Basic, or assembly
programming languages. These

There's a smart, young company
that's got the kind of career
possibilities you're looking for.
Right now could be your chance
to join the exceptional people
whose determination, creativity
and smart thinking have afforded
us our highly successful track
record in the manufacture of computer peripherals...and to share in
the rewards and tremendous success now associated with a career
at Integral Data Systems.
Rapid expansion in our Research
8c Development area has created
new positions for the following
qualified individuals:

ELECTRICAL ENGINEERS
BSEE degree and 5-8 years analog
and digital design experience
required.
BSCS degree, 5-8 years involvement with development systems,
Motorola 6800 or 68000 and Unix
experience required.

IDS REPRESENTATIVES
,-AVAILABLE FOR INTERVIEWS
MAY 4, 5, 6& T
CALL COLLECT
CORPORATE HEADQUARTERS

(603) 673-9100
TO ARRANGE
YOUR APPOINTMENT

DIRECTOR OF HARDWARE
MS degree in CS or EE coupled with
8-12 years in the design of computer systems or intelligent terminals of which 5-7 of these years
were spent at a management
level. Motorola 68000 and Unix
operating system experience
preferred.
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programs can be run without
change on many of the most
popular personal computers.
Version IV.0 makes Basic
available with the UCSD
p-System for the first time. It
resolves incompatibilities
between earlier versions of this
software development system.
Version IV.0 can be used on
personal computers and
microcomputer development
systems based on the Z80,
8080/8085, 6502, -6809, 9900,
PDP-11, and LSI-11
microprocessors.
Softech Microsystems, 9494
Black Mountain Rd., San Diego,
Calif. 92126. (386)
E

MECHANICAL ENGINEERS
BSME or MSME with 5-8 years commercial design experience in
small,
high
performance
mechanisms required. Computer
peripheral or office equipment
design experience desirable.

SYSTEMS ARCHITECT
MSCS degree, 7-12 years design experience, Motorola 68000 and
Unix experience required.

If unable to phone, or meet with us
in Chicago, please forward your
resume to James Gerraughty,
Personnel Director, Integral Data
Systems, Mill ord, New Hampshire
03055.

Integral Data Systems, Inc.
An Equal Opportunity Employer M/F
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OMEGA
MULTI-USER
S-100
NOW 8

MULTI-TASKING
OR
OR

APPLE Il
16 BITIII

\
TM \

The world-famous SHIVA — Multi-User Real-Time Multi-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALITY" disk-resident
library of interface routines and Virtual R.A.M. mapping is now available in two versions: SHIVA" 1.2 for 8-bit C.P.U.'s and SHIVA — 1.6 for 16-bit
processors. SHIVA — 1.2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconfigurable Virtual R.A.M.
assignment for up to 16-users or real-time tasks. Now SHIVA — 1.6 continues Omega Researchn's commitment to non-obsolescence and system
superiority by extending SHIVA" into the 16-bit world of the 80's. SHIVA" 1.6 syntax is upward-compatible wit?" SHIVA" 1.2, allowing SHIVA'" users to
recompile SHIVA" 1.2 programs to run under SHIVA" 1.6 easily, so users may purchase SHIVA'" 1.2 now, and move up to a16 bit processor later as
their needs dictate with no fear of "software obsolescence." SHIVA" 1.6 is upward compatible with CP/M or CDOS files and programs through its
VIRTUAL-PERSONALITY — disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password
protection, and features executive shell commands similar to UNIX in structure and versatility. SHIVA — interfaces currently to Microsoft Basic, Cobol,
and Fortran; C; Forth; UCSD Pascal Programs; Pascal/M; CBASIC-2; APL; ALGOL-60; LISP; PL/I; MAC; and new interfaces are continually in
development to keep SHIVA" users State-of-the-Art.
SHIVA" 1.2 is available for 8080, 8085, 6800, 6502, and Z80-BASED SYSTEMS INCLUDING CROMEMCO, NORTHSTAR, VECTOR GRAPHIC, SVVTP,
DIGITAL GROUP, ALTOS, IMS, APPLE II, ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development.
SHIVA'" 1.6 is available for 8086/8088/ and Z8000-2 based systems, with versions in development for 68000 based systems.
Both SHIVA — versions 1.2 and 1.6 provide full disk utilities for all users. SHIVA'" 1.6 upgrades are available to registered SHIVA" 1.2 users within one
year of purchase of SHIVA" 1.2 for half the current list price. SHIVA" — The State-of-the-Art in microprocessor operating systems.
SHIVA"

SHIVA"

1.2

R.A.M. addressing to 1.048 megabytes on a
Z80A-based system
4K
Minimum system R.A.M. (single user):
2K
Additional R.A.M. per user:
16
Maximum # of users or tasks:
128
Maximum # of physical and logical drives:
16-64K
R.A.M. Bank capacity:
Banks (1.048 megabytes)
$400.00
System prices:

1.6

R.A.M. addressing to 128 megabytes on a
Z8000-2 system
4K
Minimum system RAM. (single user)
2K
Additional R.A.M. per user:
16
Maximum # of users or tasks:
256
Maximum # of physical and Logical drive.
16-8
RAM. Bank Capacity:
megabyte banks (128 megabytes)
$650.00
System prices:

712 •

Complete Documentation Included:
Documentation available separately for $50.00.
(Applicable to later purchase of SHIVA'
Signed license agreement must be returned prior to a:I shipments.
Allow 6-8 weeks for shipping.
CP/M is atrademark of Digital Research • CDOS is atrademark of Cromemco, Inc. • UNIX is atrademark of Bell Laboratories
SHIVA". VIRTUAL-PERSONALITY", and OMEGA RESEARCH" are trademarks of OMEGA RESEARCH".
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Circle 161 on reader service card

Who stole page 39?
This whodunit happens all the time.
By the time the office copy of Electronics
Magazine gets to your name on the routing slip,
apage is missing. Or maybe the reader service
cards. Or an entire article has been clipped.
Sometimes you never get the magazine at all.
Other times the magazine is (glory be!)
intact. But dogeared. Or otherwise abused. Or at
the very least, you get it late.
OK, we'll grant that asecond-hand,
third-hand, or maybe seventh-hand copy of
Electronics is better than none. But it's no
substitute for the copy that comes directly
to you—to your home if you wish—with
up-to-the-minute news and information of the
technology in th,is fast-moving field.
'lb get your very own subscription to
Electronics send in asubscription card from this
magazine. And if they are missing, write to
subscription department, Electronics,
McGraw-Hill, 1221 Avenue of the Arnerinas,
New York, N.Y. 10020,
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Electronics Magazine.
The one worth paying for.

161

When an RTP measurement and control system like this comes in your door, something
unusual happens. You plug it into your computer,
hook up your sensors/actuators, power up...
and everything works. Right out of the box. That's
when you begin to understand the confidence
CPI customers have in our front end equipment.
The trick is, we handle problems before we ship,
not after. The package is configured to your specific application. Solutions are designed in.

Bugs are designed out. Documentation is comprehensive and right.
RTP systems are used worldwide in industrial
process environments of every description. They
offer all standard analog and digital I/O options
— including the new DIOC (Distributed I/O Controller). Computer Products, Inc. 1400 N.W. 70trr
St., Ft. Lauderdale, FL 33309. (305) 974-5500.
TWX 510-956-9895.
Years of reliable, trouble-free
performance.
"We've Proven It"

Computer Products, inc.
Measurement and Control Systems Division

The Industrial Problem Solver

confide
up front
162

Circle 162 on reader service card
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Technical articles

Buying software
gets systems to
market sooner:
aspecial report
While better tools and techniques make
each programmer more productive,
third-party software houses distribute
standard application packages widely
by Tom Manuel
Computers & Peripherals Editor

and R. Colin Johnson
Microsystems & Software Editor

III An important key to increased industrial productivity
is the computer. That is the theme of this year's National Computer Conference, to be held in Chicago in early
May. But amajor hindrance to the use of the computer
for industrial and other purposes is the lack of software.
Nowhere is this truer than among microprocessorbased systems. At their current rate of growth, it would
be many years before they could take over all the applications of which they potentially could take charge.
But the situation is changing. With the emergence of
standard operating systems like Unix and CP/M and with
the still more recent arrival of Ada and other standard
high-level programming languages that can run on almost
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any hardware or operating system, it has become easier
to program microprocessor systems. And the proliferation of program development aids like editors and debuggers is further improving the individual programmer's output.
Far more significantly, however, because software has
now become transportable among different computer
types, the same program can now serve avastly greater
number of users. This development has given an enormous boost to the computer-related firms known as
the third-party software industry.
Some companies in this area actually write the software of which they supply copies to their customers. But
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1. Applications rising. The fastest-growing segment of the independent packaged software market will be applications packages. The
annual sales will more than triple in the next five years. Close behind
will be programming languages and software development tools.

others are middlemen who define the requirements of a
variety of microcomputer and computer makers and
mesh them with the marketing needs of hundreds of
independent software producers—often small firms consisting of just a few people. In effect, the latter are
software publishing houses that serve to multiply the
value of each programmer's work and thus add to the
world's software resources.
They are the ideal answer to many avendor's needs.
The system integrator or builder of microprocessorbased small-business computers, personal computers for
professional use, and office automation systems cannot
succeed by just selling ahardware system and hoping the
customer will do the programming. But no longer need
he hire programmers to write his software for him —
rather, by buying it, he cuts down on his product development time and costs and can thus get to market sooner
with alower-cost product.
Some best sellers
This approach is gaining rapidly in popularity. For
instance, the CP/M operating system developed for 8-bit
microcomputers by Digital Research Inc. of Pacific
Grove, Calif., has over 200,000 licensed users. Threeyear-old Lifeboat Associates in New York has acatalog
of over 200 items and is a successful seller of the full
spectrum of software packages (see "Gold, a software
publishing pioneer," p.166). Other best sellers are Microsoft Basic, a high-level programming language from
Microsoft of Bellevue, Wash., and VisiCalc, an application program for numerical model building and the
manipulation of charts of numbers from Personal Soft-
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ware Inc. of Sunnyvale, Calif.
In addition, the microprocessor houses like Intel are
actively encouraging outside programming efforts. Technical assistance is being made available to those with
good ideas, as well as free promotion and even subcontracts for software development.
The prices of microcomputer software packages have
tended to remain stable. In general, they are arelatively
inexpensive few hundred dollars. CP/M costs $150, the
median price of VisiCalc is $200, the rest of Personal
Software's business products range from $100 to $260,
and Lifeboat's median price is $300.
(It is worth noting that this software grows in value as
the computer hardware improves. For example, the reliability and high performance of the hard disks now
available for microcomputer systems have made the
latter viable for the first time as small-business accounting systems.)
As for the overall market in independently packaged
software—that sold by other than computer manufacturers—Electronics estimates on the basis of several industry
sources and reports that about 25% in 1980 was for
systems costing less than $100,000 and 10% for very
small systems costing from $5,000 to $25,000. However,
this last market segment also appears to be the fastestgrowing one. Because of the expected continued rapid
growth of microcomputer-based systems, it is reasonable
to predict that their software market will expand faster
than the overall one—perhaps at an annual rate of 40%
or 50% or even more.
These percentages may be viewed in the context of a
survey recently made by International Data Corp. of
Waltham, Mass. It concluded that U. S. producers of
independent software packages sold $1.21 billion worth
worldwide in 1980 and could expect this figure to rise at
an annually compounded rate of 28% to $4.1 billion in
1985 (Fig. 1).
Of this 1980 total, the survey indicates that 22% was
sold outside the U. S.—and indeed, the European market in packaged software is still 90% U. S.-dominated,
according to Peter Reichert, managing director of the
West German office of the consulting firm Mackintosh
International in Darmstadt. Most of the programs of
U. S. origin in Europe are system software and are
marketed out of European offices run by local managers
and staff. In the remaining 10% of the market, most of
the software is from England, some from France, and a
little from West Germany. For instance, Software AG of
Darmstadt sells its Adabas data-management system
with considerable success in the U. S. as well as Europe.
Nevertheless, "where the source of computer innovation is, that's where the innovative power for software
development will reside," observes Reichert. "That
source has been and is now the U. S. If the computer
source migrates—to Japan, for instance—then the software source will follow."
The spread of CP/M
At any rate, no source besides the U. S. has so far
produced the software publisher. Its emergence is being
encouraged in particular by the interest of well-established computer companies in the very small business
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2.

Software power. The

new Datapoint

1550 small business computer was designed
to run the CP/M operating system and can
therefore make use of all the software written
for CP/M systems while maintaining compatibility with Datapoint software.

system selling for $5,000 to $25,000 and by their recognition that the independent third-party software vendor
is avery good source for programs. Their approach is to
develop asmall system with an architecture for which a
lot of software is already available.
A prime example of acomputer planned around thirdparty software is the Z80-A—based model 1550 (Fig. 2),
the newest small-business computer from Datapoint
Corp. of San Antonio, Texas. It runs a version of the
CP/M operating system from Lifeboat Associates in addition to supporting Datapoint software.
This is the first commercial-grade computer with
maintenance support to run CP/M. All the fairly inexpensive software now available for CP/M can be used on it.
The 1550 with 32-K bytes of memory and a 0.5megabyte floppy disk has abase price of $7,075.
In the words of Gerry Cullen, Datapoint vice president
of market planning, "I had bought and used small computers such as Apple and TRS-80 and noticed all the
software that was available to them. Then one day, when
Iwas walking by one of our model 1500 computers, it
suddenly dawned on me that we could probably get it to
run CP/M. Instead, we decided to see if we could get
CP/M on our new model, the 1550 then being planned. I
needed CP/M right away and we also wanted a legal
relationship that was easily workable. We turned to
Lifeboat Associates, which has alicense to sell CP/M and
awhole bunch of programs."
Datapoint and Lifeboat started working together at
the beginning of the design of the 1550 to make sure
CP/M would operate efficiently. Because CP/M was originally developed for the 8080 and Z80 type of microprocessor, Datapoint had to make only minor design
changes to accommodate CP/M, says Cullen. Rather
than write the software itself, the firm decided to rely on
Lifeboat. Perhaps even more important, Cullen felt he
could rely on Lifeboat's support and maintenance organization, saving Datapoint the cost and effort of setting
up its own. Lifeboat will soon have acatalog of the 1550
software ready for Datapoint distributors. This publication will include almost all of the 200 or so CP/M
application programs Lifeboat has available —"a wonderful way to begin life with a new computer system,"
Cullen declares.

Electronics/April 21, 1981

There are several ways to go for the manufacturer of a
small computer who decides to use an architecture for
which a whole lot of software is available. Datapoint's
way was to have an independent software marketing
house develop alarge catalog of compatible software so
that a set of supported software is available to its
customers when the system is announced. In the words of
Anthony R. Gold, president of Lifeboat Associates, "It is
essential to begin the relationship between the computer
company and the software marketing house when the
design of the computer system starts. Then, a cooperative, sympathetic relationship can develop. Changes for
complete compatibility can be made to either the hardware or the software and tested early in the development
cycle. When the machine is ready, the software is
ready."
Zenith Data Systems adopted CP/M for many of the
same reasons as Datapoint. But it was specifically to
boost sales that the subsidiary of Zenith Radio Corp.,
Glenview, Ill., recently introduced the standard CP/M
operating system for its Z-89 personal computer for
business and professional users. CP/M is included in an
expansion module containing dual 8-inch floppy disk
drives plus the 16-K bytes of memory necessary to bring
the system up to afull 64 K. In this way Zenith can offer
a computer that is supported by all CP/M-compatible
software without having to write it itself.
The company is now concentrating on purchasing
software from the outside. In addition to testing and
debugging it, the software group may modify some of it
to meet their requirements and rewrite the documentation with the first-time computer user in mind. "There
are a lot of good CP/M software sources out there.
Picking up CP/M and buying applications software is a
good bet for computer companies", says one Zenith Data
Systems spokesman.
Another satisfied customer
Like Zenith, Ray Atkinson, product specialist at Pertec Computer Corp.'s Peripherals division in Woodland
Hills, Calif., counts heavily on the third-party software
houses. "It's easier for us to buy software from people
who know software than to assemble agroup to do it,"
he says. Pertec buys CP/M from Lifeboat in what Atkin-
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Gold, asoftware publishing pioneer
The world's largest software publisher, Lifeboat Associates, got its start in life in a theater. Anthony R. Gold,
cofounder and president, while trying to use microcomputers in a banking application a few years ago, became
painfully aware of the need for software for these potentially very powerful tools. He first began a users' group to
enable CP/M users to share software and discuss problems. Then in 1977, with Larry Alkoff as partner, he
began a part-time business distributing nonproprietary
(nonroyalty) software. Next they started distributing proprietary software, and "it just grew into a business," says
Gold.
It became a full-time operation in the spring of 1978.
From having just three part-time employees in a grubby
office backstage of an abandoned theater on Broadway in
New York, it has grown to a $5 million business with over
50 employees—and no longer inhabits the theater.
Tony Gold, a graduate in electrical engineering from the
University of Newcastle in England, first worked for International Telephone & Telegraph Corp. in the UK in digital
equipment sales and then at the corporate level. He then
came to the U. S. to obtain an MBA from the Harvard
Graduate School of Business and followed that up with a
job with Citicorp in New York as a credit officer before
starting Lifeboat Associates.
Gold's plans for Lifeboat include adding new types of
programs and expanding the coverage of 16-bit micro-

son calls kit form—in aprogrammable read-only memory accompanied by a manual—plus the Microsoft languages on disks. It resells the unmodified software
together with its 3712 dual disk-drive subsystems for
hooking up to various computers.
"If you are ahardware company like Pertec and you
have a good software vendor, it's an ideal situation. It
frees us to make more and better hardware. We don't
have to spend money and time on software development
and can concentrate on what we're good at. CP/M is so
versatile and has so many good programs available that
we are glad we went with it. Also, avendor of software
like Lifeboat takes care of the acquisition and ongoing
support. It's an advantage for all concerned: the hardware company, its customers, and the software vendor,
too, of course," Atkinson comments.
System integrators are also taking advantage of the
third-party software market. "We didn't want the time
and expense of writing our own package so we sent out a
request for proposals to several software companies,"
says John Hoppe, president of Applied Solutions Inc. in
Houston, Texas. Applied Solutions is a system integrator, doing packaged turnkey and custom applications.
For one system it recently designed to evaluate the
possibilities of drilling for oil and gas on various properties, the company needed adata-base management package. Eventually, it selected a package proposal from
Westico Inc. of Norwalk, Conn.
"Software publishers give OEMS like us a new source
of software. We like the idea. Buying software is amuch
better solution for a system integrator than trying to
develop it. You get abetter package at alower cost and
in less time than the cost of developing what could be a
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computers and minicomputers. The company currently
has offices in Switzerland and Japan and ajoint venture in
West Germany, as well as plans for opening other U. S.
offices on the West and East Coasts.
When asked about the problems he faced in this new
business area, Gold said, "Our major difficulty is that we
have no one to copy— no role model. We are breaking
new ground all the time."
Tom Manuel

substandard package of your own," says Hoppe.
That kind of attitude is of relatively recent genesis. In
fact, CP/M came into being because Gary Kildall, now
president of Digital Research, had a proposal turned
down by Intel Corp.
Like so many other microprocessor manufacturers,
Intel Corp. had no operating system for its 8080 microprocessor when it introduced it in 1973. Kildall
approached Intel, which rejected his proposal to write
one, whereupon he decided to write CP/M on his own.
What he started, Digital Research Inc., Pacific Grove,
Calif., is now a$3-million-a-year company and Kildall's
program, CP/M, has become the de facto standard operating system for 8080- and Z80-type processors.
Eight years later, the big firms like Intel—and Motorola, National Semiconductor, Texas Instruments, and
Zilog —are not turning down proposals from men like
Kildall. They are going out of their way to find people
like him, committed as they have become to supplying a
whole line of operating systems, languages, and applications software with their microprocessors.
Unix catches on
Still, though CP/M has become a standard operating
system in the 8-bit arena, it will shortly feel the challenge of Unix, the popular operating system invented at
Bell Laboratories [Electronics, March 24, p.126]. Author
Kenneth Thompson feels that "since it started out on a
small machine [a PDP-7 with 8-K bytes of randomaccess memory], it fits in small processors but offers
facilities that cannot be found elsewhere, even on most
mainframes."
But the big battle will be between rivals for astandard
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for the emerging microsystems based on 16-bit microprocessors. Here Digital Research is pitting MP/M
against Unix and its derivatives by including what it
feels are the most important features of Unix in the
16-bit versions of MP/M. In addition, the company will
maintain compatibility with cP/m-3.0 by using the same
file structure and by allowing 8- and 16-bit systems to
interact over the CP/NET local network. Frank Holsworth, manager of the MP/M-86 project at the company, is confident of success on the grounds that its
software is "designed expressly for microsystems that
use more than one central processing unit, not for older,
single-CPU minicomputers."
Stiff competition is already surfacing, however, with
Microsoft, which has announced the availability of
Xenix, its version of Unix, to original-equipment manufacturers using the Z8000; it has still other versions
coming out later this year for the 8086 and the 68000. In
fact president Bill Gates (see "Gates, a microprocessor
language millionaire," p. 169) is making avery aggressive attempt to penetrate the market, trying to establish
Xenix "as the CP/M of operating systems for 16-bit
machines." Various other versions are available, too, not
only for microsystems but also for minicomputers and
mainframes [Electronics, April 7, 1981, p. 108].
An addiction
The plain fact of the matter is that once programmers
are exposed to the convenience of Unix's program development environment, they do not want to use anything
else. For example, Amdahl Corp. of Sunnyvale, Calif.,
now offers a version of Unix on its iBm-compatible
mainframe computers largely because programmers in
its development group wanted to use it. Moreover, the
responsiveness of Unix's software development environment is becoming well-known, partly because of the
exposure to the system that many programmers receive
in university courses. The extensive set of single-stroke
operators that can be strung together in complex and
efficient sequences are the hallmark of the Unix shell—a
command-line interpreter that responds to user's terminals. Also listed as popular features are forks—the duplication of each program before it is executed—and
pipes—the ability to send data from one program to
another from the console. Finally, the language in which
the original Unix is written, C, is one of the most
respected structured languages around [Electronics, May
8, 1980, p. 129].
With the numbers of users and vendors of compatible
operating systems and software development tools based
on Bell Labs' Unix or similar proprietary designs growing every day, it is not surprising to learn that a Unix
Association has been formed. The new association, headquartered in Walnut Creek, Calif., is call Uni-ops. One
of the first acts of the association was to coin anew term
to refer to the growing family of Unix, Unix-based and
Unix-like products without having to use the name, a
trademark of Bell Labs. The new term is Unitory, and
Uni-ops is an association of vendors and users of the
Unitory family of compatible operating systems and
development tools.
The new association hopes "to act as aforum for the
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3. Center of attention. The computer user can exploit a machine
most fully when it is supported by good, easy-to-use application
programs. The other layers of software support the applications and
isolate the user from details of machine operations.

members to discuss their needs, plans and progress,"
says Walter Zintz, executive director.
Also, a communications software package is now
available that enables Unix systems to communicate
using standard Defense Department protocols. Unet is
available from 3Corn Corp. in Menlo Park, Calif.
The sellers of software
It used to be the lack of system-level programming—
the outer two layers in Fig. 3—that limited the use of
microcomputers. But now that every major microprocessor is supported by a disk-based operating system like
cP/m or Unix and can employ one or more modern,
structured programming languages like Pascal, PL/1 or
C, the biggest job begins—the writing of application
programs.
Companies such as Lifeboat Associates, Westico, and
Personal Software Inc., the software publishers, are one
source of application software. Rather than developing
all the software they sell, these firms in essence seek out
and obtain the rights to programs; modify, test, and learn
how to support them; market and distribute them to
system developers and users; and, like book publishers,
pay royalties to their authors. Capabilities critical to
their success in this business include applications expertise or access to it, after-sale customer support, documentation good enough not to require special training of
its users, adequate duplication facilities, and effective
distribution. Personal Software is a purely application
software publisher, whereas Lifeboat Associates and
Westico offer products over the full range from operating systems to applications.
On the other hand, for example, Digital Research,
SofTech Microsystems, and Microsoft began in the systems software business—developing operating systems
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The NCC and productivity
The National Computer Conference being held May 4-7
at the mammoth McCormick Place in Chicago will be
one of the biggest ever, from the point of view of the
number of exhibitors. Electronics' preview of the conference, whose theme is "Keys to Productivity,"
describes how the new breed of third-party software
houses is helping original equipment manufacturers
work with microprocessors to get products out the
door faster. Highlights of the technical program at NCC
and its allied Personal Computer Conference begin on
page 172, and aroundup of new products being shown
starts on page 215. Finally, striking the software note
again, the article that begins on page 175 describes
how modular high-level languages are supported by a
16-bit microprocessor.

and adapting programming languages for use on microcomputers. They are now turning to applications packages and are either encouraging and assisting program
developers to write for their systems software, as are
Digital Research and Microsoft, or like SofTech Microsystems, actively seeking application packages that will
put them in the software publishing business [Electronics,
March 24, 1981, p. 41].
The table lists the disk-based operating systems and
structured programming languages offered by seven
software marketing companies and notes whether or not
they sell application programs. Those that do sell such
programs typically have more than 100 listed in their
catalogs.
All of these companies plan to expand their activities
in three directions. They will extend coverage to more
machines—moving from 8-bit microcomputers to 16and 32-bit microcomputers and to minicomputers. They
will increase their marketing coverage geographically.
And they will add to the types of software and the kinds
of applications they handle. Of importance in this last
area of expansion will be their policies for the acquisition
of software.
Author relations
Most of the new software publishers, including Lifeboat, Personal Software, and Westico, do not intend to
write new software. Instead, they will encourage others
to bring programs to them. However, they hedge alittle
and say that they may write or commission some small
packages to fill specific needs if these programs are not
otherwise available. They believe in a continuing relationship with the program suppliers in a form of a
responsive, long-term royalty agreement with the
authors. Tony Gold of Lifeboat Associates put it this
way: "It is best for all concerned, the buyer, the seller,
and the producer, for there to be acontinuing interest on
the part of the producer in the success of the product."
As for advertising or otherwise soliciting programs,
Phil Woellhof, vice president of Westico, says, "We are
encouraging the program sources we know as well as
advertising for new ones in selected publications."
Advertisements soliciting software are also part of the
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picture at Lifeboat, says Gold, though "at first we
thought it wasn't necessary."
Not missing out on a good thing is also a problem.
Personal Software is interested in evaluating every package that comes in. "There may be some gems among the
100 or so programs or ideas that come in over the
transom each month," says president Terry Opdendyk.
"We are looking for those packages or ideas that have
the promise to serve our target market —the executive or
professional person with adesktop computer."
Apparently VisiCalc has been enough of a hit for
Personal Software to feel it unnecessary to advertise for
programs. Enough material is coming in spontaneously
to keep it busy, according to Opdendyk.
Digital Research and Microsoft do not intend to sell
application programs but will continue to concentrate on
developing systems software. However, they plan to
stimulate the market for their products by encouraging
application software firms to develop programs using
their languages and operating systems. The form of the
encouragement will differ between companies, of course,
but a common theme emerges—give the applications
house technical assistance and promotion but do not
compete with it.
Digital Research is providing encouragement by fostering agroup, referred to as the Independent Software
Vendors group, to assist applications programmers [Electronics, March 24, 1981, p. 41]. This organization
restricts its activities to support of the language
PL/1—subset G which runs on any CP/M system, as well
as on minicomputers from Data General, Wang, Prime,
and Digital Equipment Corp. What Digital Research
gives the applications house is educational seminars on
the language itself, as well as tips on how to protect the
software, technical assistance, consistent-looking documentation preparation, and free promotion. It is also
helping to set up an independent company that will
evaluate new software packages for possible inclusion in
an Independent Software Vendor catalog. Digital
Research has pledged not to sell any application software, thereby eliminating competition between itself and
its independent software vendors.
One of the services provided by these new sellers of
software is fast delivery either by rapid turnaround on
mail and telephone orders or by off-the-shelf availability
in retail outlets. Indeed, in the belief that its customers
may want to acquire or add software very quickly,
Westico offers 24-hour delivery, which it calls the Software Express Service. It also supplies 24-hour computer
dial-up service that displays the current catalog with
prices, program descriptions, and ordering information— its customers may order items through their computers and request 24-hour delivery.
One good result of acompetitive market in software is
its creation of an environment that promotes higher
software reliability. To build a reputation and remain
competitive, the software publishers must try to sell
absolutely bulletproof software and foolproof documentation. The programs must be thoroughly tested and
debugged both by the original author and by the publisher. They should be tested not only by people who know
computers and the application but also by users who are
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Gates, a microprocessor language millionaire
As one of the youngest presidents of a multimillion-dollar
house, Bill Gates's is a success story that is short but
sweet. He began his programming career at a private high
school in his home town of Seattle where his software
company, Microsoft, is also located. His school wanted to
emphasize the impact that computers are having on society by offering computer time to students on the same
system that handled its own internal data-processing
chores.
At that time, however, no comprehensive programming
course was offered—which is probably just as well since
Gates taught himself programming and became an addict
in the process. When the school's class schedule programmer died suddenly, Gates got one of his first real
chances to cash in on what he had learned. "I lived in the
computer room the summer we rewrote the class schedule
system, and Igot $4,200 plus all the computer time Icould
use," he recalls.
He got still more experience when the Computer Center
Corp. gave students free time to help it debug some of its
software. "I went crazy with that project and spent night
and day there." The company eventually went bankrupt,
but by then he had landed his first major free-lance
contract for a traffic data-gathering system. It delivered
reports on remote traffic conditions, replacing a system
that required someone to pick up paper-tape records from
every set of traffic lights. In his short free-lance career he
also worked for Digital Equipment Corp. and TRW Inc.
From high school Gates went on to Harvard but failed to
finish since he became just too involved in trying to do
something useful with the new 8080 microprocessor. His
first project was to write an 8080 simulator that ran on a
Digital Equipment Corp. minicomputer, and with this system he developed what is now the most widely used 8080

like the expected end-user in experience and expertise.
Even the documentation should be tested by someone
who does not know the program.
If aprogram cannot be immune to every possible case
that could cause a malfunction—and complex software
may not be completely testable—then the software publisher must be able to make aquick fix. Establishing an
ongoing relationship with customers providing full support after purchase is necessary in software publishing.
This is the main difference between it and a traditional
publishing business, whose products are usually sold on a
take-it-or-leave-it basis.
Better tools and techniques
Another way to make the software producers more
efficient is to provide them with tools that make the
same amount of effort yield a much larger output.
Crucial here is the notion of reliability. Time is saved in
the long run if the code written contains fewer errors and
needs less correction; so the focus of some tools is to
make the code produced by programmers more reliable.
Time is also saved if aprogram written by one programmer can be readily understood by another programmer,
so that any changes that have to be made in it can be
made quickly. Of importance here is a whole range of
new techniques generally referred to as structured pro-
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language around —Microsoft Basic.
Since then his company has skyrocketed, growing at
just under 50% annually to $7.5 million this year with $13
million expected next. It offers Basic for the 8086, Z8000,
6800, and 6809, as well as Cobol, Pascal, and Lisp.
Microsoft employs 64 people including the newest addition, the Consumer Product division, that is aimed at the
mass market of Apple and TRS-80 machines. This division
is gearing up to make many more offerings soon. One of
its first excursions into hardware—and a pioneering one at
that —is the Softcard that allows CP/M-compatible software to be run on an Apple under the jurisdiction of a
resident Z80.
At the age of 25 Gates has already come a long way,
but his ideas are as forward-looking as ever. "I want to get
in on the ground floor of the 16-bit market now with our
Xenix operating system and follow it up with a whole lot of
support software," comments Gates, who may just be
beginning as asoftware entrepreneur. -R. Colin Johnson

gramming. Finally, there are ways of simply multiplying
a programmer's output automatically by a factor of as
much as 10. This is done by anew breed of programming
software, called automatic program generators. Each
line of code written in them yields as many as 10 lines in
ahigh-level language like Cobol.
The wave upon wave of text editors, debugging packages, and macro-assemblers and disassemblers, all of
which improve the reliability of a program, are being
offered by computer manufacturers and private software
houses alike. Many of these tools were demonstrated at
the Tool Fair annex to the recent International Software
Engineering Conference [Electronics, March 24, 1981,
p. 39]. Screen-oriented text editors like Intel's Credit
and Edward from American Microsystems Inc. of Santa
Clara, Calif., allow corrections and alterations made on
avideo display to be automatically inserted into the code
within the program. Debugging packages make it easier
to identify and correct programming errors; some even
simulate and simultaneously debug the execution of programs intended for processors other than the host.
One advanced tool is the compiler-compiler. This odd
phrase denotes a compiler that accepts as input a
description of a high-level language and produces as its
output acompiler for that same language. A good example is YACC (Yet Another Compiler-Compiler), apart of
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MAJOR OFFERINGS FROM REPRESENTATIVE SOFTWARE SUPPLIERS
Company

Disk-based operating systems
for specific machines

Structured languages

Application
programs

Digital Research,
Pacific Grove, Calif.

CP/M for more than 250 computers
MP/M for the 8080

PL/1-80

none

Lifeboat Associates,
New York

CP/M for 92 machines
MP/M for Intel MDS

PL/1-80, C,
Pascal, SBasic

many

Microsoft,
Bellevue, Wash.

Xenix for 16-bit microprocessors
(Unix version 7)

MS-Pascal, C

none

Personal Software,
Sunnyvale, Calif.

none

none

VisiCalc and more
for 10 computers

Sof Tech Microsystems,
San Diego, Calif.

none

UCSD Pascal

coming soon

Westico,
Norwalk, Conn.

CP/M for many machines

PL/1-80, Pascal

many

Whitesmiths,
New York

Idris (like Unix) for the
POP-11 and LSI-11

C and Pascal for the
8080, Z80, MC68000,
VAX-11, and PDP-1 1

none

Source: Electronics

the Unix utility package from Bell Labs. It generates a
compiler for acustom language in much less time than a
programmer could. Of course, such a compiler runs
much more slowly than one that has been optimized by
hand, but that is less of a drawback in these days of
higher-speed computers. Also, it is more than offset by
the increase in programmer productivity—one researcher claims it makes the job of writing such acompiler a
matter of man-months instead of one of man-years.
Structure helps
Going hand in hand with better tools are more refined
techniques for producing code that is not only more
reliable but also easier to maintain. Structured programming is foremost among these new methodologies. It
differs from conventional programming in three ways.
First, it restricts the programmer to using only three
control structures rather than the dozens of variations
that can be created by liberal use of the GO TO statement. This constraint makes it possible to break up the
program into individual, self-contained modules that can
more easily be checked for accuracy. Second, in order to
define these modules, the approach demands the development of acomplete pencil-and-paper, top-down, modular analysis of the problem the program is to solve
before asingle line of code is written. Third, it requires
extensive documentation of the program on the basis of
this analysis, again before any code is written.
Between them, these techniques produce code that is
more likely to be correct and can be easily translated
into other languages thanks to the guidance supplied by
the paper-and-pencil outline. Above all, it is more easily
maintained since the control structures do not have to be
orally explained to new programmers and the documentation is self-explanatory.
This structured approach is in very wide use today. It
is taught in all university programming courses and has
been incorporated into all the new programming languages as well as several older ones. The newest structured-programming language is Ada, which in addition
is designed for easy implementation of real-time concurrent process management, or multitasking.
Pascal is another, structured language and, unlike
Ada, is already available on almost every system config-
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uration. Besides the three standard control structures,
Pascal has strong data-typing facilities that help to preserve within the code the conceptual boundaries outlined
in the pencil-and-paper analysis.
One disadvantage of standard Pascal is that the entire
program has to be compiled at one time. This means that
programs cannot take full advantage of the modularity
of the pencil-and-paper solution since modules cannot be
coded and debugged separately. For this reason practically all implementations of Pascal have had extensions
added to them to handle the separate compilation of
modules— notably Texas Instruments' implementation,
which also adds real-time concurrent facilities similar to
Ada's.
The language C also makes it easy to write structured
programs and in addition is adept at system-level chores
of the kind that require bit manipulation. Even such
standard high-level languages as Basic and Fortran are
being adapted for use in writing structured programs.
SBasic can now be obtained from Cogitronix in Portland, Ore., for use on Tektronix and GenRad universal
development systems. For Fortran, structured front ends
are now available that produce standard Fortran as their
output. A version called Ratfor can be obtained from
Cromemco of Mountain View, Calif., for use with its
Z80-based microcomputers and another called Iftran
comes from General Research Corp.
Automatic code generation
Perhaps the last frontier in computer programming
[Electronics, April 7, 1981, p. 39] is automatic code
generation by very high-level languages that enable the
nonprogrammer to write programs. Usually he or she
simply uses afill-in-the-blanks—style manual to complete
the program's specifications. These are then passed
through avery high-level—language compiler to emerge
as ahigh-level—language program that meets the original
specifications.
Naturally, such programs run much more slowly than
those that are hand-coded, but the savings in man-hours
can often offset this disadvantage. Also, as these methods become more refined, the lack of speed can probably
be overcome at least in part through optimization routines within the very high-level compiler.
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For years, Wavetek function
generators have been known for
their versatility (and their low
prices). Now there is a 50 MI-lz
Programmable Waveform
Synthesizer with all the versatility
you expect from Wavetek. Not only
can it be triggered and gated, it
can deliver tone bursts too. Plus
LIN/LOG sweeping, and a choice

of triangle, ramp, sine, square and
haverwave outputs. At levels up to
20Vp-p into 502.
Even the programmability is
more versatile. Dual
microprocessors accept input in
any order or format. Implement
instructions one at a time, or
instantly change to a complete
new setup. The programming is

fully compatible with GPIB.
For more information, and the
typically Wavetek price
(surprisingly low), write or call us
today. Wavetek San Diego, P.O.
Box 651, 9045 Balboa Ave., San
Diego, CA 92112. Tel (714)
279-2200; TWX 910-335-2007.
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Circle #171 For Demonstration

A 50 MHz Programmable Waveform Synthesizer
that triggers and gates like afunction generator.
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NCC to set exhibitor record
in roomy McCormick Place
by Howard Wolff
Assistant Managing Editor

El For its four-day stay in the Windy City, starting on
May 4, the National Computer Conference will be
checking into Chicago's cavernous McCormick Place—a
setting worthy of its ambitious plans for this year's show.
For one thing, the annual fling sponsored by the

American Federation of Information Processing Societies will chalk up a record number of exhibitors: 544
companies have signed on, some 100 more than ever
before. They will occupy more than 230,000 square feet,
or more than 8 acres, so that the prospective visitor to
the NcC would do well to start training now for the miles
he or she will log among the exhibitions. But there is one
consolation; in what must be an innovation in conference
scheduling, people interested in aparticular field will be
able to attend all the sessions on that subject by staying
in the same room for four days and will not have to
wander about ahotel looking for the Stonehenge Lounge
or whatever. "Of course," conference chairman Albert
Hawkes is quiet( to point out, "you would have to make

MONDAY
130 — 3:00
Design tools
for system
architectures

Hardware and
Architecture

TUESDAY
315 — 4:45

Innovative
architecture and
commercial
Computers

Transport and

830 — 1000
Microprocessor
architectures —
what next?

10:15 — 11:45

Perspectives on the
history of computing

1:30 — 3:00

Fault-tolerant
computing

Network Technology
and Capacity and
.
Performance Analysis

""i" protocols in
the context of the

Packet speech

Local networks and
the Ethernet in
particular

Software

Progra mming
languages for
small systems

Software
development tools

Functional
capabilities of
dictionary systems

Operating systems

Information
Processing
Management

System
implementation
strategy

Audit and control
in adata-base
environment

Technology transfer:
management issues

Planning for
technology transfer

I
m ple men ti ng
technology transfe r

Survey and
comparison of model
curricula for
information systems
education

Joint businessuniversity professional development
and research
programs

Computers and the
future of literacy

Issues concerning
national computer
literacy in 1985

Effects of computers
on personal life

Office automation
technology: futures

Word processing in
litigation and
information retrieval

Computer applicatinos in law firm
management

Simulation of
natural systems

Data-base machines

Distr ibuted database archit ecture

Data-base practicum

Pictorial data-base
models and query
languages

Intelligent computeraided instruction

Computer-based
educational aids

Education and
Societal Issues

Automating the
Office and Computers
at work

Data-Base Systems
and Computers at
Work
Visuals, Natural
Language Processing
and Artificial
Intelligence

ISO reference model

Integrated word- and
data-processing
systems

Distributed data-base
mana g
ement systems
— transaction
environment

Image analysis

3:15 — 4:45

Management of
capacity planning

Network capacity
planning

Software reliability
in real-time systems

Pascal: standard
ization and extension

Research and

Systems assurance:
astep beyond EDP

audit

Where is the story?
ajournalists' panel
on trends in
computing

Future off ice systems

development database systems

Data-base systems
advances in medical
systems

Communicating with
computers in natural
language — current
capacities

Communicating with
computers in natural
language — future
promises

130 — 300

3,15 — 515

PERSONAL COMPUTING FESTIVAL
9:00 — 10:00

1015 — 1145
Medical and dental

There will be three plenary sessions:applications

uses

University research
and administration

College classroom

Monday from 10 to 11 a.m.,
Tuesday, noon to 1 p.m.,

Sal
es

Keynote session:
anew direction in
personal computing
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Financial
Production
management uses

management

Wednesday, noon to 1 p.m.

CBasic 2

PL/1

management use

UCSO Pascal
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arrangements to eat and sleep elsewhere." There are 10
specialty fields at the NCC, which calls them "principal
tracks," plus three more in the concurrent Personal
Computing Festival.
Hawkes, supervisor of the engineering applications
section at Sargent and Lundy Engineers in Chicago,
notes another 1981 first for the NCC. This year the show
will feature its first female keynote speaker, Marisa
Bellisario of Italtel SA, the Western Electric of Italy,
who is billed by the NCC as the top woman executive in
the computer and communications industry. She is also a
former president of Olivetti Corp. of America. Joining
her, as the other plenary session speaker, will be W.
Michael Blumenthal, chairman of Burroughs Corp. of

Detroit and aformer Secretary of the Treasury.
In all, grouped under the umbrella theme of productivity, there will be 112 technical sessions, up from the
95 offered last year in Anaheim, Calif. In addition, the
concurrent Personal Computing Festival is holding 33
sessions, and there will be the usual series of professional
development seminars running from Monday afternoon
through Thursday morning. Once again, software is
covered in 20% of the sessions, and office automation
topics are covered in agood number of discussions. And
a relatively new subject area, one that will undoubtedly
grow in popularity in coming years, is called in the
program "visuals, natural language processing, and artificial intelligence."
El

THURSDAY

WEDNESDAY
10:15 — 11:45

8:30 — 10:00
Microprogramming

—

3:15 — 5:15

Higher-level microprogramming
languages and
optimization

the challenge of the
1980s

Capacity planning
in aproduction environment

1:30 — 3:00

Simulation of
computer systems:
software and

hardware

8:30 — 10:00

1:30 — 3:00

3:15 — 4:45

Architecture of

Single-chip corn-

The application of

specialized hardware systems

puters — where are
they headed?

peripheral array
processors

Implementations
of experimental
local networks

Local networks: the
fundamental
technology of office
automation

Use of models in
capacity planning

The user interface

The public release
of Smalltalk-80

Adaptable
architectures

Sp ecial session:
pioneer day —
Univac I

10:15 — 1215

Software
maintenance

Quantitative
measures for the
quality of systems
and programs

Maintenance of
programs and
systems

Software
ment facilities
develop-

Quality assurance —
an emerging
technology

Production process
in the '80s

commun Business communications: security and
vulnerability

Data-entry
productivity

Special project
management

Motivation of
computer personnel

Recruitment,
retention, an d
certification of
data -p rocess i
ng

User
analysis

Computer-based
tools for software
and systems
engineering

A survey of project
management
software packages

professionals

Alternative dataprocessing strategies
for hospital information systems

Form processing
office:
in the office
environment

Definition and
measurement of
application software
productivity

Electronic mail:
current developments

Simulation: atool
for business decisionmaking

Computer-assisted
analysis in energy/
economic models

Large-scale data. .
base applications

Prospects for
artificial intelligence
application in
industry

Imaging and
computers

Educational uses
of personal
computers

Planning agenda for
anational health
information system

Combining office
automation and data
processing — its
technology and
usefulness
The impact of
computing on the
handicapped in
the '80s
Artificial intelligence
applications to
electronic circuit
design

a

Private sector policy
issues on the use of
computer technology
in the healthcare
industry

Protection of
proprietary interests
in software

3:15 — 4:45

8:30 — 10:00

10:15 — 11:45

1:30 — 3:00

Educational uses in
Grades K-12

Panel discussion on
teacher experiences

Authoring systems

Audio/visual
communication

Conferencing
management

Robotics and artificial intelligence

Star data base

Xenix operating

Pearl — adata-base

system

creation
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Program design and
selection

Standards
.
and
implementations of

programs

Computer professional as an expert
witness

The electronic
a futuristic forecast

Library and business
computer use:
what's the
difference?

Office automation:
the Federal

Developing software engineers in
industry

Choosing a
computer language

experi

for afirst problemsolving course

Computing and
energy technology
assessment

Automated testing
for increased
productivity

Computing
applications in
magnetic-f usina
energy research

Recent computer
advances in legisla tine reapportionment

Applications of
artificial intelligence

8:30 — 10:00

10:15 — 11:45

Software sources
for teachers

User reactions to
software sources

Programmer
problem solving

PC graphics

Selector IV multikey
data base

Pascal MT+

Developing software
engineers in the
universities

Computational
methods in inertialconfinement
nuclear fusion

Expert systems
and knowledge
engineering

1:30 — 3:00

Noncurricular uses

Oats acquisition
and display

Future of bar-code
technology

3:15 — 4:45

Federally funded
applications

Special session
panel on disk
operating systems

Turn Basic to Pascal
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WE
SPENT A LOT
OF HOURS
WRITING
SOFTWARE
SO YOU
WON'T
HAVE TO.
Better tools. Re-inventing systems
software is acostly, time-consuming and none-too-productive business. Particularly when Microsoft
can provide proven and surprisingly
inexpensive software tools. Timetested software that has been
honed to afine edge through regular use and maintenance. Software
you don't have to invent.
Easy to OEM. If you're an OEM, or
thinking about becoming an OEM,
you ought to know about our new
royalty structure. You license Microsoft software products, sell them
with your system... and pay us a
royalty on the sale. With avery low
initial outlay.
The Micro Revolution. When the
8-bit microprocessor arrived, everyone recognized the potential. The
problem was software. That's
where Microsoft came in. First,
Circle 174 on reader service card

with BASIC for microcomputers.
Then, with COBOL, FORTRAN and
Pascal for CP/M nand other operating systems. Now, you're entering
the 16-bit world. And again, reliable, proven software is the problem. And again, Microsoft is leading
the way with the XENIX' operating
system. Version 7 UNIX"'" for 16-bit
microcomputers, fully supported
by Microsoft
State-of-the-art languages.
Microsoft's BASIC, COBOL, FORTRAN and MS -Pascal are fully
tested, erhanced and supported
languages for 8-bit microcomputers. Now, we have 16-bit languages that are upward compatible

with our 8-bit versions. Which
means there will be alot more software you don't have to write.
The hire/buy equation. There are
better uses of a software engineer's time than re-inventing software tools...when the very best
systems software is available from
Microsoft. Off-the -shelf and ready
to run. Languages. Operating systems. Utilities. The choice is yours:
You can hire more software engineers. Or, you can make better use
of the engineers you already have.
With better tools from Microsoft.
CP/M is atrademark of Digital Research, Inc.
UNIX is atrademark of Bell Laboratories, Inc.
XENIX is a trademark of Microsoft

10800 N.E. 8th St., Suite 819
Bellevue, Washington 98004
(206) 455-8080 •TLX: 328945

Hardware comes to the aid
of modular high-level languages
By defining aclean interface between separately compiled modules,
16-bit microprocessor architecture supports languages like Ada and Pascal
by David Ashkenazi,

National Semiconductor Corp., Santa Clara, Calif.

III As advanced high-level programming languages
emerge as a primary tool in achieving greater software
reliability and maintainability, microprocessor architects
are studying them carefully, looking to incorporate some
of their modularity into hardware in order to cut software development costs. One result of such effort is
National Semiconductor's 16-bit 16000 microprocessor
chip, which efficiently supports modular languages like
Pascal and Ada by taking over from software the task of
monitoring individual modules.
In contrast to natural languages, which are continu-

ally evolving in order to adapt themselves to the changing environment, artificial or computer languages are
defined and are therefore inert—they are highly impractical to change or adapt. This phenomenon explains why
new software concepts lead generally to new languages
defined specifically to include them. Nevertheless, there
is ageneral trend in the direction of language specifications that include two features found to be essential to
reliable, maintainable program development — namely,
type checking and modularity (see table).
Type checking, which has been popularized by Pascal,

MODULAR LANGUAGES: A COMPARISON OF TWO PROGRAMS
Ada

Pascal
UNIT SYMBOL_TABLE;

PACKAGE SYMBOL_TABLE IS

INTERFACE
TYPE
SYMBOL = RECORD

END
PROCEDURE INSERT (S: SYMBOL) ;
PROCEDURE RETRIEVE IS: SYMBOL);

IMPLEMENTATION

TYPE SYMBOL IS
RECORD

END RECORD;
PROCEDURE INSERT (S: SYMBOL);
PROCEDURE RETRIEVE (S :SYMBOL);
END;
PACKAGE BODY SYMBOL_TABLE IS

TYPE

Implernentation

VAR
HIDDENVARIABLE: SYMBOL;

PROCEDURE INSERT (S: SYMBOL);
BEGIN

END;
PROCEDURE RETRIEVE (S: SYMBOL);
C's1

BEGIN

HIDDEN
. VARIABLE: SYMBOL;

PROCEDURE INSERT (S: SYMBOL) IS
BEGIN

END INSERT;
PROCEDURE RETRIEVE IS :SYMBOL) IS
BEGIN

7
"0
u

o

END;
END.
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END RETRIEVE;
END;
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1. Modularity in hardware. The 16000 supports separate code and data areas as well as a link page holding the addresses of all variable
references outside the module currently in use. This hardware speeds modular program development in an efficient execution environment.

attempts to trap as many errors as possible during compilation. Every variable must be declared to be of some
type or other, and atype declaration constrains it to aset
of possible values and legal operations. The compiler can
then check for the wrong use of avariable and can trap
errors such as operations between variables of incompatible types and subroutine calls with wrong parameters.
The other feature, modularity, is an attempt to make
the flow of control more orderly and to establish visibility rules for data. The flow of control in a program is
almost unlimited in Fortran and in assembly language,
and as a consequence those programs tend toward a
spaghettilike structure that is difficult to debug and
extremely sensitive to modifications. To remedy this
problem, a program is divided into free-standing segments, or modules, each of which has asingle entrance
and exit point. This greatly simplifies debugging a program, since errors are more easily located when isolated
in asingle module.
Making the most of modules
In order fully to exploit program modularization, the
language has to allow separate compilation of modules
without sacrificing type checking. It must also isolate
modules properly to prevent changes in one module as it
is updated from affecting another. And finally, it must
define a clean interface between separately compiled
modules for tight control of information passing.
Standard Pascal has no facilities for modularity and
separate compilation. Designed as ateaching tool, it was
not meant for use in developing large modular programs.
Consequently, many incompatible extensions have been
added by its various suppliers to increase its modularity.
The most successful extension that incorporates its modularity into the language is UCSD Pascal, designed at the
University of California at San Diego.
In UCSD Pascal, a module (called a unit) has two
parts. The first, the interface, defines all variables, constants, procedures, and data types accessible to the user.
It restricts communication between the user and the
module to items clearly delineated in the interface. The
programmer is free to include any item in that interface,
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eliminating the problem of having variables and functions accessible to a given piece of code determined
solely by the physical layout of the program.
The second part, which is called the implementation,
includes declarations of data objects that are hidden
outside the module as well as the actual code that
performs the desired function. This kind of partitioning
is truly modular and gives the programmer complete
freedom to pass or hide information, preserving type
checking across separate compilation. Complete encapsulation also makes amodule insensitive to changes in its
physical location in the program.
The unit reduces debugging time, since amodule can
be tested independently of where it will be used. It also
reduces system integration time; after debugging, the
module's integration into a software system will not
affect its proper functioning because the informationhiding mechanism guarantees the user will not tamper
with it. And it simplifies maintenance since changes in
the implementation portion are transparent to the user.
In Ada these principles of modularity are even more
accentuated, giving still better control of information
hiding to the programmer. A full range of hiding capabilities is available, including amechanism that prevents
the user even from making assignments to variables of
the private or hidden types.
But a language is only a tool serving as an interface
between the programmer and areal machine. To implement alanguage efficiently on acomputer, acorrelation
must exist between the high-level constructs of the language and the low-level architectural features of the
computer.
Hardware helps out
With this objective, the modularity concept was
designed into the 16000 by means of aspecial addressing
mode, special on-chip hardware and instructions, and a
definition for the interface between modules.
In the microprocessor, a program consists of a set of
modules. Each module is created by compilation or
assembly and is identified by anumber kept in aspecial
register, MOD, which shows the one currently running. A
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PROCEDURE USER IS
USE SYMBOL_TABLE;
•

••••-11›

PACKAGE SYMBOL TABLE IS

PACKAGE BODY SYMBOL_TABLE IS

PROCEDURE INSERT (S

PROCEDURE INSERT (S :SYMBOL) IS
BEGIN

SYMBOL);

BEGIN
END
INSERT IONE_SYMBOLL

END INSERT;

•
END
END,
CODE AREA

LINK PAGE AREA
CODE AREA

CALL EXTERNAL PROCEDURE INSERTION

INFORMATION ABOUT INSERTION
CODE OF INSERTION

STATIC DATA AREA
STATIC DATA AREA

LINK PAGE AREA

USER MODULE

SYMBOL_TABLE MODULE

2. Support for Ada. This Ada program shows how the link page on the 16000 mirrors the way references are made to procedures external to
the one executing. The package body contains the algorithms that perform the task in the code section of a 16000 module.

module directory or table, including the set of all the
user-accessible modules, is maintained in memory.
A module consists of a code section, a static-data
section, and a link-page section. The code section normally contains the instructions and the constants and in
typical microprocessor applications is located in readonly memory. The static-data section normally contains
variables that exist through the entire execution time of
the program. Dynamic variables used to implement
recursive procedures will normally be allocated on the
stack. In the link-page section are the mechanisms for
accessing variables (or procedures) in other modules.
This section is normally in random-access memory and is
built at link time, when the locations of all the modules
are known.
A special external addressing mode uses the link page
to realize the interface portion of modules. For example
(Fig. 1), if A is the second external variable referenced
in module 1 (imported from some other module), the
instruction "MOVB A, R5" will use the external addressing mode by referring to the second entry in the link
page. In this way, the linker will take care of inserting
the right address, which means that the code section of
the module is final and will never have to be changed
even if the externally referenced module is modified or
placed at another address.
The final steps
Two special instructions, "call external procedure"
and "return from external procedure," complete the
implementation of this hardware support of modularity.
The first allows access via the link page to procedures in
an external module. It also permits the static section,
code section, and link-page section to be updated to
correspond to those of anew module. The "return from
external procedure" restores the old environment, leav-
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ing only the link page affected. In this way, changes in
modules do not affect its user, who is isolated from it by
aclean interface.
Figure 2illustrates the parallelism that exists between
modularity in high-level languages like Ada and in the
architecture of the 16000 microprocessor. That parallelism means that languages such as Ada and some extensions of Pascal are well suited to the 16000. The possibility of supporting these powerful languages naturally will
speed the development of trouble-free programs and
ultimately reduce software cost.
Other effects of modularity
The 16000's modular architecture is also beneficial in
that it makes possible aprogram library that can be put
into ROM—a module's compilation is complete as far as
the code section is concerned and needs no modification
even if areferenced external module is altered. In particular, a given module makes no assumptions about the
location of externally referenced modules, so any module
may be relocated at any time. The position-independent
code feature generally found in other microprocessors is
insufficient to build such asilicon library.
Lastly, the design of the linker is simplicity itself. In
most cases, a linker modifies the code at link time in
order to generate addresses of variables that are externally referenced, since it is the only time these addresses
are known. This process of code editing is very timeconsuming and very complex. In fact, in many systems
the linker is more complex than the compiler itself.
With the 16000 microprocessor architecture, it is not
necessary to modify the code in any way because all the
information about externally addressed variables is
located in the link page, so that the linker simply needs
to create that page alone. As aresult, the linker becomes
simpler, faster, and very small.
El
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Bringing the benefits of C-MOS
to aMultibus-compatible computer
More immune to noise and temperature than its n-MOS counterparts,
this new single-board machine has abright future in industrial control
by Donald E. Lambert and Kester Rice,
D As astandard building block that also does away with
the expense of numerous board interconnections, the
single-board computer is highly cost-effective for microprocessor applications. And where the sharing of a processing load is called for, multiple-computer systems
frequently turn to the sophistication of the popular Multibus architecture. However, for want of a sufficiently
powerful complementary- mos microprocessor, these
applications have all but ignored c-mos logic, despite its
inherent advantages.
When National Semiconductor Corp. announced the
NSC800 c-mos microprocessor, Diversified Technology
designed an all—c-mos Multibus-compatible one-board
computer around it (Fig. 1). The CBC 800/216 offers
speed and software compatible with existing n-channel
mOs single-board computers while maintaining the high

Diversified Technology Inc., Ridge/and, Miss.

noise immunity and wide temperature range of c-mos.
Furthermore, it reduces power consumption to approximately 5% that of comparable n-mos designs.
In most real-time applications of process control and
instrumentation systems, a device being monitored or
controlled is subject to electrical noise or severe temperatures—as in a paper or pulp mill, out of doors, or in a
hazardous environment like an explosive atmosphere. A
C-MOs computer is alogical answer to these problems. In
addition, without the heat generated and 'the power
required by n-mos designs, many present single-board
computer systems could be simplified and made more
reliable by eliminating the need for external cooling.
As can be seen in the block diagram in Fig. 2, the
CBC 800/216 offers:
• Bus arbitration logic and interfacing.
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1. Industrious. The all—C-MOS strategy taken with the CBC 800/216 single-board computer makes it a natural for industrial applications.
High noise immunity and awide operating temperature range characterize the design, which also features Multibus compatibility.
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22 DIGITAL
INPUT/OUTPUT
LINES

2EXTERNALINTERRUPT LINES

26-LINE SERIAL
I/O CHANNEL

22 DIGITAL
I/O LINES

LINE DRIVERS
AND TERMINATORS
(INSTALLED BY USER)

LINE DRIVERS
AND TERMINATORS
(IWSTALLED BY USER)

PROGRAMMABLE
PERIPHERAL
INTERFACE
AND 2TIMERS

PROGRAMMABLE
PERIPHERAL
INTERFACE
AND 2TIMERS

RS-232-C
INTERFACE

SERIAL
COMMUNICATIONS
INTERFACE (UNIVERSAL
SYNCHRONOUS
RECEIVER-TRANSMITTER)

INTERRUPT
CONTROLLER

ARD BUS

NSC 800
MICROPROCESSOR

BUS
INTERFACE

4SOCKETS
FOR PROGRAMMABLE
READ-ONLY MEMORY
(' •K TO 32-K BYTES)

86-LINE SYSTEM BUS
(MULTIBUS)

2.

STATIC
COMPLEMENTARY-MOS
RANDOM-ACCESS MEMORY
(4-K TO 16-K BYTES)

BATTERY-BACKUP
MEMORY PROTECTION

60-LINE
AUXILIARY
POWER BUS

Blockbuster. The components of the 800/216 expand the power of the CPU, National's NSC800 8-bit microprocessor chip, with extensive

I/O capacity. The full capability

includes 44 programmable I/O lines, an asynchronous serial port, and 20 levels of prioritized interrupts.

• 16-K bytes of static random-access memory.
• Four sockets for erasable programmable read-only
memory.
• 44 programmable parallel input/output lines.
• Four general-purpose binary counter-timers.
• An asynchronous RS-232-C port.
• 20 prioritized interrupts.
Table 1compares these features with those of popular
n-moS single-board computers. The significant performance improvements are the operating temperature range,
which extends from —40° to +85°C, and power consumption, which is amaximum of 1watt. Note that the
power savings is achieved for essentially the same operating speed. This figure can be made even lower by
reducing the operating speed or by duty-cycling the
microprocessor.
An additional power savings is possible by increasing
the value of the termination resistors usually associated
with the Multibus. These resistors, which suppress ringing when the lines are driven by n-mos or TTL circuits,
are not necessary in an all—C-MOs system.
The NSC800 microprocessor combines many features
of the 8080 and the Z80 but uses c-mos technology. For
instance, it executes the Z80 instruction set, which is
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a superset of the 8080 and the 8085 sets. In addition,
the internal architecture of the central processing unit is
the same as the Z80's, whereas the bus interface is
multiplexed like that of the 8085. Table 2 shows the
hardware and software differences between the
NSC800, the Z80, and the 8085.
RAM capacity
The 800/216 has an on-board RAM capacity of up to
16-K bytes. The RAM is configured in banks of 4-K bytes,
with each bank consisting of eight 6504 c-mos static 4-K
RAM chips. The address-decoding network allows a user
to map the RAM at any location from 0000 16to FFFF 16
on 4-K-byte boundaries. This is done by populating the
RAM bank or banks corresponding to the chosen address
range and using movable plug-on shunts, or jumpers, to
select the address lines.
If the full I6-K-byte RAM capacity is not needed, the
unpopulated RAM sockets may be deselected by the same
shunts, in which case the address occupied by the deselected RAM may be used for on-board ROM, off-board
memory, or memory-mapped I/O devices.
Plug-on shunts are also used to disable the on-board
RAM with the Multibus's RAM-inhibit signal (5TE-H) or
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TABLE 1: COMPARING TRE CBC 800/216 WITH n•MOS IVIULTIBUS.CONIPATIBLE SINGLE BOARD COMPUTERS

Manufacturer

Central
processing
unit

Model

Maximum
clock
frequency
(MHz)

Minimum
instruction
execution
time (ps)

Operating
temperature
range
(°C)

Number of
p
parallel
I/O lines

Interrupt
levels

—40/+85

44

20

Diversified
technology

CBC 800/216

NSC 800

2.5

1.6

Intel

ISBC 80/20-4

8080A

2.15

1.86

21.3

0/55

48

Intel

ISBC 80/30

8085A

2.75

1.45

20.7

0/55

24/42

Monolithic
Systems

MSC 8001

Z80 A

4

1.0

22.5

0/50

24

9

Advanced
Micro
Computers

954000 4

9080A

4

1.0

19.9

0/55

48

8

Note

Preliminary.

1.0

8

12

All data is taken from the manufacturer's published data sheet.

from one of the on-board ii0 lines. The latter method
permits the selection of either on-board RAM or ROM,
which are located at identical addresses, by means of
software. With this feature, ROM and RAM addresses
may overlap for an application where infrequently used
ROM, such as for a lookup table or a bootstrap routine,
occupies needed RAM addresses.
ROM options
The network for Rom-address decoding and the circuits for memory-chip selection were developed to maximize flexibility and minimize power consumption. The
ROM section may be configured with plug-on shunts or
wire-wrapped to accept any one of six types of popular
E-PROM. This configuration ensures that only one ROM is
active during amemory access.
ROM capacity on the 800/216 ranges from 2-K to 32-K
bytes, depending on which E-PROM is used. The ROM
section may be configured for the six E-PROM types listed
in Table 3or for compatible Roms.
All address and chip-select decoding is configured
with plug-on shunts that are set for each type of E-PROM,
and aprogrammable Rom-circuit-disable signal exists to
complement the RAM-inhibit signal mentioned earlier.
For software control, these two signals are wired to 2
output bits of ho port 21. An option is also available to
use the Multibus's Rom-inhibit signal (INH2) so that
other boards have the ability to disable the ROM on the
computer's board.
I/O capability
The 800/216 can communicate via parallel and serial
peripheral interfaces. Handshake options are available
for both.
There are also four programmable timers on board
that may be configured for various tasks. One timer is
normally dedicated to controlling the baud rate for the
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Maximum
power
dissipation
(W)

serial vo port. The other three are available for use as
period or event counters, as real-time clock generators,
and for various other tasks.
The parallel ho section of the 800/216 consists of
four 8-bit ports and two 6-bit ports, for a total of 44
individual tio points. The parallel interface is handled
by two NSC810 vo chips. Since all internal functions of
the NSC810 are accessible through software, the function or mode can be changed without any hardware
changes.
In the standard 1/0 mode of operation, each NSC810
has two 8-bit ports and one 6-bit port, each serving as an
input or an output. The user selects a base address for
the on-board I/O as one of four possible locations in the
1/0 address space. Control words written into a datadirection register (DDR) govern the direction of data
(input or output) for each bit in the port, and each port
may contain both input and output bits.
Each port also has aset and clear register defined in
the address space. Control words written into the proper
register will clear or set any combination of bits in either
of the three ports.
Shaking hands
The NSC810 readily lends itself to parallel interfaces
that require handshaking capability. In the three strobed
modes, port 0functions as adata-transfer port and the 3
least significant bits of port 3are dedicated to handshake
functions. These modes are strobed input, strobed output
for an active peripheral bus, and strobed output for a
three-state peripheral bus.
Three handshake signals are provided for interfacing
the CPU with peripheral devices. These signals are an
output strobe, abuffer-full status, and aCPU interrupt.
Serial data transfer is accomplished on the 800/216
through aC-MOs universal asynchronous receiver-transmitter (uART) and is designed to be fully compatible
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with the RS-232-C standard. The bit rate for the serial
data interface is chosen by means of software through
one of the four general-purpose timers in the two
NSC810 interface chips. It is selectable in standard
values of 110 to 9,600 bits per second with no change in
hardware. Each timer may also be used as an event
counter, acumulative timer, a restartable timer, aoneshot, asquare-wave generator, or apulse generator.
Interrupt structure
The 800/216 has 20 levels of prioritized interrupt
requests, of which 19 are maskable and 1is nonmaskable. The interrupt structure is set up so that any of three
interrupt modes can be specified by software. In mode 0,
16 of the interrupt lines are used to generate one of eight
1-byte restart instructions from the NSC800 instruction
set. In mode 1, the INTR line is used as arestart with a
dedicated restart address of 0038H16.
Mode 2uses eight interrupt request lines on the Multibus, designated —
usFro through ThXTY. These interrupt lines
are prioritized, with -INTO having the highest priority,
and all eight may be masked by writing acontrol byte to
the selected 1/0 address space. With mode 2interrupts, a
register supplies a page location and the lower byte of
the interrupt vector is generated by hardware.
There are also eight maskable on-board interrupt
sources that are prioritized and treated the same as
Multibus interrupts but are given priority over them.
The two highest priorities of the eight belong to two
external interrupts, one per parallel vo connector. The
next four priorities are dedicated to the four generalpurpose timer outputs from the NSC810s. The last two
priorities of the eight are the interrupt signals generated
by the NSC810s while operating in the strobed datatransfer mode.
In addition to these interrupts, three more interrupt
sources may be tied to three restart inputs of the
NSC800. Two of the restarts may be driven from two
UART signals, transmitter register empty and data
received. A third restart may be generated by the
address-line-enable (ALE) signal from the CPU for a
watchdog timer option. As long as instruction execution
occurs, the reset input is held inactive by the toggling of
ALE. If for any reason instruction execution stops, areset
is generated to restart program execution.
The 800/216 masks interrupts by two methods. The
first consists of controlling the state of the two interrupt
flip-flops (IFF1 and IFF2) within the NSC800. By
clearing them, maskable interrupts can be selectively
enabled or disabled. The interrupts are enabled as a
group by an enable-interrupt (El) instruction. A 4-bit
interrupt-control register (icR) is used for asecond level
of control over the four maskable interrupts built into
the NSC800: reset A, B, and C and INTR. Before a
request for one of the four may be acknowledged, its
corresponding bit in the ICR must be set.
The second method of masking interrupts involves
mask latches associated with the 16 grouped interrupt
requests. Any combination of these 16 interrupt lines
may be enabled or disabled with a write instruction to
the proper ii0 address.
With the 800/216, the nonmaskable-interrupt (NMI)
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TABLE 2: COMPARING MICROPROCESSOR PERFORMANCE
NSC800

Z80

8085

Voltage range (V)

3to 12

5

5

Current
(mA at 5V)

50

850

750

1standard TTL
(100 pF)

1standard TTL
(100 pF)

1standard TTL

Automatic wait
state on I/O

yes

no

yes

Number of
instruction types

158

80

158

Block I/O
search

yes

no

yes

Number of
on-chip vectored
interrupts

5

5

2

Bus drive

TABL E 3: ERASABLE PROGRAMMABLE ROMs THAT CAN BE
USED IN THE CBC 800/216
Maximum on-board
capacity (K bytes)
Intel 2716

8

Intel 2732

16

Intel 2764

32

Intersil 6654

2

Texas Instruments 2516

8

Texas Instruments 2532

16

input of the NSC800 can be tied to a power-failure
detection input. The NMI is given the highest priority in
the interrupt scheme and is used for an externally generated input to indicate power failure.
When the CPU addresses a memory or vo location
that is not assigned to the computer, the Multibus control logic will request access to the bus and take control
of the bus according to the Multibus's master priority
protocol. A time-out device is used to prevent the computer from waiting for an acknowledgment from anonexistent slave board.
Multibus control
When the Multibus control circuit determines that the
memory address is not on the computer, the control logic
asks the CPU to wait. This request causes the CPU to
suspend the current machine cycle until the external
memory or 1/0 board responds with an acknowledgment
or until atime-out cancels the wait.
A hardware option allows aparallel ho line to request
and maintain access to the Multibus rather than transfer
data a byte at a time between requests. This provides
faster operation for multiple off-board accesses.
Concurrent with its work on the 800/216, Diversified
Technology desighed an expansion board, the CBC 116,
which provides an additional 16-K bytes of C-MOS RAM,
eight unfilled E-PROM sockets, 44 parallel ho lines, an
RS-232-C serial 1/0 port, four programmable timers,
and 10 interrupt sources, any 8of which are maskable.
Even without the expansion board, the 800/216's
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4. On-board development. Unlike most single-board computers,
which use a separate development system, the 800/216 allows
development capability to reside in the target system, thanks to the
108-4 operating system, written in alanguage based on Forth.
3. Slipped-in disk. A separate memory and I/O expansion board
raise the 800/216's capacity to where it will support a dual floppydisk drive under a CP/M operating system. A terminal and printer
complete the requirements for designing adevelopment system.

hardware provides sufficient memory, 1/0 facilities, and
expansion capability for a good many applications. A
number of other applications, however, such as those
requiring a development capability, call for the use of
the expansion board.
Such a system, shown in Fig. 3, contains a total of
32-K bytes of RAM, using both the 800/216 and the 116.
The mass storage for this system is provided by adual
floppy-disk drive and controller interfaced by the parallel uo ports of the 800/216. Interfacing with an operator
is accomplished through a cathode-ray-tube terminal
connected through the RS-232-C—compatible interface
of the 800/216. A printer for hard-copy listings or a
second terminal in multiple-user systems can be interfaced by the RS-232-C port of the 116.
Most if not all development systems require program
testing of the target system through some sort of incircuit microprocessor emulation. The emulator is usually connected to the target system through the microprocessor socket and uses the target memory for program and tio testing.
All of the testing and emulation occur under development system control. This requires that the development
system be near the target system, which is not always
convenient. In those cases, it would be better to have a
development capability within the target system and
have the target system hardware double as the development hardware.
When the target system is composed of single-board
computers and expansion boards, the hardware overhead
of the disk interface is minimal, as shown.
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The only component missing from this system is an
operating system. For that purpose, Diversified Technology has developed a Rom-based high-level language
utilizing international Forth standards. Called 10S-4,
the resultant operating system has been applied in several systems where its operator interface and extensibility
have proved its value during on-site system integration.
This operating system will be offered for the 800/216.
The development system with 10S-4 is an 800/216
equipped with 16-K bytes of ROM, 16-K bytes of RAM, an
operator interface through the RS-232-C port, and a
dual floppy-disk drive and controller interfaced by the
parallel I/O ports of the 800/216 (Fig. 4). Hard-copy
listings are obtained through a software UART and an
optional driver using a parallel i/0 line. Twenty-two of
the 1/0 lines are unused and therefore available for
target system functions.
Controlling machines
A typical application of the 800/216 is as a machine
controller. For this application, it might require an interface, available from several manufacturers, having eight
optically isolated outputs and eight optically isolated
inputs. The hardware includes development capabilities.
After the software is written, the application software
and as much of 10S-4 as desired can be compiled and
placed in ROM. Removing the assembler and disk editor
modules further compresses the target system, allowing
interactive operation.
A comprehensive design and development plan calls
for the release of several new boards over the next year.
These boards will include optically isolated 1/0, analog
I/O, communications expansion, and an interface for a
resistance temperature device. Additional support will be
provided by aROM monitor and an emulator, as well as
other items.
LI
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A Pocketful of Miracles.
100% Solid State
Hitachi's KP-120. The world's smallest 100% solid
state video camera...and no pickup tube!
Compact and lightweight, the KP-120 from Hitachi is
the small CCTV camera with abig future. Instead of
conventional pickup tubes, the KP-120 uses asolidstate image sensor that reduces weight and volume and
ensures long life and high reliability—qualities that
really count in any installation. Benefits? Improved pic-

ture quality. Greater sensitivity. Low failure rate. Reduced maintenance cost. No sticking; no flaring problems;
virtually no lag; no geometric distortion. No tubes to
replace. Applications? Unlimited—can be left permanently installed; perfect for tight, inaccessible places.
Ideal for position-sensing or robotics. Small wonder that
the KP-120 from Hitachi is the biggest value in video
cameras around.
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175 Crossways Park West, Woodbury, N.Y. 11797 (516) 921-7200
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on reader service card

25 times larger than life

A great capacity for punishment
Designed to meet the requirements of the hybrid
circuit manufacturer, the Tansitor chip tantalum
capacitor is completely encapsulated in a metal case
and is able to withstand handling and reflow solder-

ing at high temperature. This chip can be mechanically
orientated and is consistent in size. Available in 6sizes,
with a capacitance range of 0.1 to 220 mfd; 2 to
50 Volt. Write or 'phone for further data.

Tansitor solid tantalum chips

Tansitor Electronics, Inc.
West Road, P.O. Box 230, Bennington,
Vermont 05201 Phone: (802) 442-5473
TWX :(710) 360-1782

Tansitor
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- reliable in so many ways
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Designer's casebook
Bi-FET op amps simplify
AGC threshold design
by John H.

Davis
Warm Springs, Ga.

Operational amplifiers with the bandwidth and input
impedance available using bipolar—field-effect-transistor
(bi-FET) technology are well suited for integrating the
threshold detection and automatic-gain-control amplification functions in audio limiters or receiver ACC circuits. Generally, such circuits are implemented with
discrete components. But this often entails component
selection and critical trimming adjustments, or both. An
op amp approach makes an AGC design more predictable, stable, and easier to troubleshoot.
The circuit of Fig. 1requires only one adjustment, to
zero the output of the TL071 op amp under no-signal
conditions. In this circuit, a control voltage is required
over the range from zero (at full gain) to the negative
value corresponding to the FET'S cutoff voltage. A zener
diode supplies the reference voltage. It is connected in a
way that makes use of the common-mode rejection properties of the op amp; thus, R3 nulls the static output,
which thereafter is quite stable.
The threshold is the voltage appearing at the junction
of It, and R2,plus the forward drop of the detector
diodes, and can be readily computed for any desired

2. Simpler. Threshold detection, time constants, and amplification
are consolidated in this single stage. For a receiver's i
-f strip, an
emitter follower is recommended, however. The control voltage here
varies from afixed negative value toward zero.

limiting level. For the detected peaks, the threshold
detector has avoltage gain of:
Ade = (R, + R2)/R,
Not much gain is ordinarily required; too much imposes
tighter tolerances on driver gain, diode properties, and

1. Easy play. Only one adjustment to zero the output of the TL071 op amp under no-signal conditions is needed in this AGC threshold amp.
Good performance is achieved by using the amp's common-mode properties. The control voltage must vary from zero to anegative value.
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trimmer adjustment. Driver gain can be adjusted, within
output swing limits, to tailor limiting slopes.
The emitter follower improves the attack time of the
time constant network. The dual set of time constants
shown prevents short-duration peaks from depressing
system gain longer than necessary.
Further simplification (Fig. 2) is possible if the driver
amplifiers have low output impedance. Here the threshold detection, time constants, and amplification are
consolidated in asingle stage. This consolidation around
one op amp means that little additional circuitry is
needed when an FET is the voltage-controlled element.
The circuit assumes the control voltage must vary
from a fixed negative value toward zero as gain reduc-

Feedback reduces offset
in wideband video amplifiers
by Alan Cocconi
California Institute of Technology, Pasadena, Calif.

Wideband video amplifiers such as the LM733 generally
have large input offset voltages that, when multiplied by
their gain, can result in unacceptably high dc offset at
Z=A(
Y-X-VLAR GEOFFSET)
VIN
+VLOW OFFSET)

VOuT

VIN

tion is needed. With no signal, the threshold op amp is
referenced to the desired voltage by the zener diode. As
long as no signal peaks are applied to time constant
capacitor, C, the op amp acts as a voltage follower.
Detected peaks charge C more negative than the reference, and the difference is amplified by again of R3 +
RI.This shifts the control voltage toward zero.
The release time constant is determined by C and R1
and R2. (Although only a single capacitor is shown, a
dual arrangement as in Fig. 1can be used.) The simplified circuit shown in Fig. 2 can also provide a fixed
positive voltage that ranges toward zero for gain reduction if all the diodes and the reference-voltage polarity
are reversed.

the output. This undesirable effect can be reduced by
feedback by means of alow—input-offset integrator.
As shown in (a), summing resistors RI and R2 are
selected so that the input to the integrator is proportional
to the video amplifier's input offset voltage. The integral
feedback drives the video amp's input offset to zero,
leaving only the low offset of the integrator (which can
be trimmed to zero) to appear at the amplifier output.
A practical implementation of the approach is given in
(b). The integrating operational amplifier, a CA3140,
was chosen for its low input offset voltage. Here, the
1N4371 zener diode and the 2N2222 transistor, in an
emitter-follower configuration, are required to ensure
that the output can go down to 0volt, since the 733 video
amp suffers from the restriction of a minimum positive
output voltage.
D
Designees casebook is a regular feature in Electronics. We invite readers to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefly but thoroughly
the circuit's operating principle and purpose. We'll pay $75 for each item published.
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Reducing offset. The offset voltage of a wideband video amplifier
can be reduced almost to zero if a resistor-scaled feedback integrator is applied (a). Practical implementation (b) adds a zener diode
and an emitter follower in order to push the output of LM733, which
has aminimum positive output voltage, down to zero.
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The 1981 Pomona Electronics catalog is your
connection to more than 650 quality test accessories.
Our BNC line, alone, is boundless.
To convert coaxial cables to test cables, use our
molded breakouts — BNC plugs or receptacles with
various test clips or plugs.
There are cable assemblies of every description,
utilizing four kinds of shielded cable plus stressrelieved and retractile. Choose regular, right angle,
push-on and push-on stacking BNC ends. And choose
from other-end options too numerous to mention.
And, of course, we go to great lengths to próvide
a good choice of lengths.

Consistent quality for a complex world.
Circle 186 on reader service card

In addition, you'll find a big selection of shielded
black boxes featuring pre-mounted BNC components.
Plus plenty of coaxial accessories.
Refer to your copy of the Electronic Engineers
Master (EEM) catalog for complete product in —
formation, or ask us for a free catalog today.
ITT Pomona Electronics, 1500 E Ninth St.,
P.O. Box 2767, Pomona, CA 91766. Phone (714)
623-3463.
In Europe, ITT Industries Belgium SA, Pomona
Division, 250 Avenue Louise, Box 121, Brussels,
Belgium. Phone 02/640 .34 .00.
AVAILABLE THROUGH YOUR FAVORITE
ELECTRONIC PARTS DISTRIBUTOR

Pomona Electronics

ITT

The timing of asimple three-slot TDM system is shown
in (a). In digital telephone systems, a data frame may
consist of anywhere from 24 to 40 time slots, each
containing 8 bits of data transmitted at rates of up to
2.56 megabits per second.
In the all—complementary-mos capture circuit of (b),
by Henry Wurzburg
the MC14094 shift register acts as a serial-to-parallel
Motorola Inc., Semiconductor Group, Phoenix, Ariz.
converter, while the 14417 computes when the data is to
be captured and converted. Just which time slot it capIn some communications systems, particularly digital tures is determined by the binary data present at inputs
telephony equipment, it is hard to examine the data from Do—D 5 of the 14417. The circuit also provides a valida given source after it has been time-division—multi- data output signal. As for speed, the circuit works for
plexed with other data for serial transmission over a clock rates of up to 2.56 mHz with systems having up to
common data line. Capturing the data from its time slot 40 time slots.
Implementing aparallel-to-serial converter for multiand converting it into parallel form for examination
usually requires many integrated circuits, since the slot plexing data onto the TDM data line is equally simple if
the 14417 is used as shown in (c). Here, a three-state
must be programmable.
A special-purpose lc, the MC14417 time-slot assigner buffer prevents the serial data bus from being loaded
carries out this serial-to-parallel function with the aid of during idle time-slot periods. The frequency limitations
only afew inverters and one other Ic. What's more, the of this second circuit are the same as for the capture
circuit.
cost of implementing the circuit is only afew dollars.

Time-slot assigner chip cuts
multiplexer parts count
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The right slot. Time-domain multiplexing (a) assigns to data from several sources specific time slots in a serial data stream. Capturing data
from a specific slot is made easy with the MC14417 time-slot assigner (b), which works with the MC14094 shift register to provide data from
the source dictated by the select inputs of the 14417. The versatile chip can also provide parallel-to-serial multiplexing (c).

Electronics/April 21, 1981

187

HOW FAST DO YOU
WANT TO HIT THE STREET
WITH YOUR
MICRO SYSTEM?
During these last two
years, thousands of companies have
gone into business with the sole
purpose of developing microbased products.
And in an environment
as explosive as that, you are
either very quick. Or very dead.
So, although building your micro-based system from scratch could be a
glorious experience, we would advise you
to buy one of our single board computers.
Or even better, our prepackaged systems.
If you call your local Data General industrial electronics stocking distributor* to
order your development system this morning, you'll be able to start working on your
software this afternoon.
And while your competition is pounding out assembly code, you'll be working
with big computer languages. An MP/
FORTRAN with multi-tasking. An MP/
PASCAL that executes at assembly language speeds. An MP/BASIC that lets
you write enormously complex programs
that take up very little space. And MP/OS.
A micro sub-set of AOS, the operating
system anyone who knows operating systems

will tell you is the
most sophisticated in the world.
With system tools as powerful as these,
you could be out selling your micro-based
product while other guys are still trying to
figure out how to use the wimpy tools that
the semiconductor companies are offering.
And as you get bigger, and get into
bigger systems, everything you've done will
grow right along with you. Because Data
General micros are compatible with every
other Data General computer.
If you are still unconvinced, let us tell
you astory.
A certain system house we know assigned two teams the same micro project using two different computer companies. The
team using Data General finished in four
months. The team not using Data General
took nearly seven months.
Would you care to guess whose
micros they are using now?

IIData General

We take care of our own.
*SCHWEBER, HALL-MARK, KIERULFF, ALMAC/STROUM, R.A. E. In Canada

Circle 188 on reader service card

Functional and in-circuit testing
team up to tackle VLSI in the '80s
The combination of techniques speeds checkout and fault isolation
on high-density boards while cutting software development effort
by Peter Hansen,

Teradyne Inc, Boston, Mass

product life-cycles and, consequently, development
CI Large- and very large-scale integration is totally
times, making changes in hardware and firmware more
changing the requirements for board test systems. In
frequent. These developments are at odds with the
Teradyne's L200 test system, comprehensive in-circuit
increasingly lengthy process of test-program generation.
and functional test techniques have been combined in the
Most commercially available board testers are based
same board-test system architecture for the first time.
on system architectures of the early 1970s that have
Optimized for performance and flexibility, the tester will
been enhanced to deal with the technology changes of
enable board manufacturers to keep pace with rapidly
the mid- and late 1970s. Now, they are often overtaxed
evolving technology throughout this decade without
by the added requirements for testing the coming wave
seeing their investment in hardware and software
of microcircuitry.
become obsolete.
Typically, such systems have shortcomings in each of
Today's components generally function in a highly
the three major areas that affect the cost of board
sequential fashion and thus require long digital patterns
testing: throughput, test quality, and startup time and
to exercise them thoroughly. On bus-structured boards,
cost. The throughput of test systems is generally limited
faulty devices can present both static and dynamic conby their inability to deal with long digital pattern sets in
tention problems that are difficult to diagnose. Likewise,
a reasonable amount of time. The quality of testing is
the large amounts of memory both within chips and on
usually limited by poor timing control, including insuffithe board are difficult to test because they are buried
cient data rates, edge control, and imprecise or poorly
deep and access to them is limited.
controlled driver transitions. Startup time and cost are
The increasing consolidation of analog and digital
typically high because of complex program generation
functions on boards, as well as chips, makes generating
and cumbersome, batch-oriented software—the result of
test programs and diagnostics increasingly difficult.
using generally outdated test languages.
With gate arrays, the advantages of LSI density generalBy using a new architecture, the L200 is able to
ly are accompanied by a lack of obvious functional
perform in ways that could not be achieved by retrofitpartitioning. Furthermore, Ls! and VLSI tend to shorten
1. Full speed ahead. Compared with conventional board test systems, the L200 can
deliver a signal to a board under test three
times faster. Thus it will be capable of checking the performance of the very fast logic
that will be used throughout the 1980s.

189
Electronics/April 21, 1981

MICROPROCESSOR

PARALLEL
INTERFACE

FLOPPYDISK
CONTROLLER

ANALOG-TODIGITAL
CONVERSION
CIRCUITRY

FLOPPY-DISK
SUPPORT
CIRCUITRY

2.
MEMORY ARRAY
CLUSTER NO.3

Clustered

functions.

In-

creasingly, test engineers are

faced with

checking

boards

that perform a number of functions, as shown on the left.

tti
ANALOG INPUTS
CLUSTER NO .1

With overdriving, those funcCLUSTER NO. 2

CLUSTER NO.4

tions can be broken into clusters for which it is much easier
to create individual test programs.

ting earlier systems. The L200, which consists of three
major functional groups —the computer group, the
instrumentation group, and the test station —employs a
distributed processing architecture in which specialized
processors in each of the three major functional blocks
help maximize system efficiency and throughput.
Based on aDigital Equipment Corp. PDP 11/34, the
computer group acts as the system supervisor, overseeing
general system operation; managing the peripherals; and
controlling the editing, compiling, and execution of test
programs.
Reporting to the central computer group are the
instrumentation group and the test station. The instrumentation group, which is responsible for the highaccuracy forcing and measuring functions, employs its
own processor to directly control its analog hardware,
freeing the supervisory processor to perform other tasks
during relatively long analog test measurements. The
test station also contains its own control processor, the
digital command processor (DcP), which serves as both
the interface between the PDP 11/44 and the test station
electronics and as an intelligent direct memory-access
(DMA) processor.
The hardware and software capabilities of the L200
can help solve Ls! and VLSI test problems using performance in-circuit or functional testing, as well as functional
testing of board segments using the in-circuit technique
of digital overdrive.
Performance in-circuit testing
In-circuit testing of digital components involves forcing an on-board device's inputs to adesired state while
sensing its outputs. This operation can be performed only
for controlled periods of time, or the junctions of overdriven outputs will overheat.
Historically, this test technique has been employed
solely to detect elementary structural faults such as
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stuck pins. The L200 lets this technique be extended
considerably to thoroughly test a component's internal
structure and external performance and to test complex
components without cumbersome so-called workarounds such as single-step circuits for dynamic parts.
In-circuit testing of complex LS1 devices requires that
the test system be able to apply astimulus and observe a
response in synchronization with the component. To do
this, the test system should be able to generate patterns
at rates above the device's keep-alive frequency—the
minimum frequency at which it is specified to function.
If the pattern or clock rate of the system can keep up
with this frequency, special work-arounds can be avoided, and programming and debugging are simplified.
Typical keep-alive frequencies are 0.5 megahertz for
the 8085, 2mHz for the 8086, and 1 MHZ for 8048/8041
series. The L200 can perform component tests at rates
equal to or well beyond these keep-alive rates.
Keep-alive testing is not limited to asingle microprocessor on aboard. As multiprocessing and coprocessing
become commonplace, the technique must be extended
to dynamic peripheral chips which are often microcomputers themselves.
Data formatting
The L200's control over time-related parameters
improves the effectiveness of testing procedures. With
such data formatting schemes as return-to-zero and
return-to-one, clock signals can be generated within a
single tester pattern, rather than within the two needed
to generate one clock period with a simple nonreturn
format. As a result, any L200 pin can provide a clock
signal twice as fast as with nonreturn formats.
The L200 performs in-circuit testing with patterns
stored in each channel's memory. When the patterns are
burst onto the board, the duration of overdriving is short
and controlled. One thousand patterns at 5 MHz, for
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OPERATION
CODE

CHANNEL IDENTIFIER

OPERATION CODE

GROUP IDENTIFIER

PIN-STATE WORD NO .1

PIN STATE WORD NO. N
(b)

3. Channel state. At any time, the state of an individual channel (or

4. Tester's choice. The test specifies the state of each channel using

pin) is determined by a 3-bit word loaded into the pattern memory.

the format in (a); only the channel states that change must be

Each bit determines aparticular aspect of the state—whether the pin
drives or detects, is high or low, or compares or not.

example, result in apulse train only 200 microseconds in
duration. In addition, the stimulus applied and the
response expected can be written as aseries of uninterrupted sequential test patterns— is and Os—just as if the
device alone were connected directly to the test system.
These test patterns may come from alibrary of routines
or from alogic simulator or be generated from amanual
functional test of the device.
The location of the stimulus edges can be accurately
controlled through the system's 1-nanosecond timing
resolution and the fast edges delivered to the device
inputs. This edge speed is afunction of the drivers used
in the system and of short, low-inductance fixture wiring. The inductance of the wiring and the on-resistance
of the overdriven device act as afilter, limiting the rate
of voltage change. Conventional in-circuit testers have
relatively slow transitions and often 1 microhenry or
more of wiring inductance; the L200 drivers have 20-ns
transition times and typically less than 300 nanohenries
of inductance. The resulting overdriven waveforms are
faster and more precise with the L200 (Fig. 1).
Performance functional testing
Functional testing detects failures resulting from the
inability of acollection of components to work together
as intended. To detect these faults, the test system must
exercise the board in amanner that succeeds in emulating real conditions.
Performance functional testing may entail the strenuous exercising of various parameters and the application of an extensive collection of patterns to comprehensively test critical combinations of board functions. Variations in board power-supply voltages and the timing of
control-signal placement can test for aparametric margin of safety and determine whether the board will
operate properly under less than nominal conditions.
Current-loading the output voltages can verify whether
or not the board will properly drive the fanout of the
target system.
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updated in each cycle. The format in (b) specifies the states of
channel groups that drive or detect simultaneously.

By nominally and marginally emulating the final system, the L200 can supply the appropriate environment to
achieve high-performance testing. Long, exhaustive pattern sequences are made practical by the system's high
effective-test rate. Accurate control 'over power-supply
voltages, driver logic levels, detector threshold voltages,
and current loading all contribute to proper de test
conditions. Precise control over cycle time, edge placement for drive phases and test windows, format selection,
and on-the-fly timing variation make possible realistic
time-domain emulation.
Locating the faults
When a functional test fails, diagnostic tools in the
system help to locate the fault. Guided probing can
isolate the problem to the failing node. By tracking back
from the failing board output, the probe will locate a
node with an improper logic state, despite the fact that
all controlling inputs for the node receive the proper data
at the appropriate time.
The L200 automatically performs this operation in the
presence of complex buses under the state-sensitive-trace (ssT) diagnostic routine, which has an inherent understanding of three-state devices. Using information defining the proper on/off state of device outputs,
the SST is able to optimize the order in which it probes,
avoiding the confusion normally associated with bidirectional device pins.
Where static testing can be performed, the L200
electronic knife can go beyond the nodal diagnostic level
and seek out the failing dual in-line package. By measuring the actual ratio of internal versus external impedance
at each device on the failing node, the electronic knife
locates the failing component, which will be the first
device encountered with less than aunity ratio.
Combined in-circuit and functional testing
While in-circuit testing isolates most structural faults,
it does not exercise the board as a, whole. Functional
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The test system can emulate iio devices during test of
clusters, such as those in Fig. 2, with full timing control,
stimulus formatting, and a high cycle rate in order to
simulate a worst-case peripheral for margin testing.
Since all of these capabilities are under software control,
emulation routines can be readily transported from
board to board.
Getting into sync

o
o

by bits of group pin state word

testing can increase the thoroughness of system testing
by detecting and diagnosing the remaining performance
faults. Yet, as board complexity increases, it becomes
difficult to perform traditional functional testing solely
from the edge connector. At this point, accessing internal
nodes usually helps simplify testing.
To aid in this process, both test visibility and controllability can be achieved with test points designed into the
board, clips connected during testing, or a bed-of-nails
fixture for unlimited selection. Test visibility eases pattern generation by shortening the path through which a
potential fault must propagate before detection; test
controllability means that an internal node can be placed
in a state directly, without requiring exceedingly complex combinations of sequences from the normal board
inputs. The overdrive capability of the L200's channels
can momentarily force and sense the logic state on a
node and, therefore, add ameasure of controllability to a
functional test.
The functional programming of aboard can often be
simplified by segmenting it. In this way, each section can
be considered as an independent functional unit. Boards
are rarely designed to make this test division easy.
Therefore, it is useful to effect segmentation of the
device under test by connecting the digital functional
channels that will supply the overdrive capability needed
through abed-of-nails fixture.

Diagnostic testing using guided probing is generally
complicated by asynchronous board activity, where no
relationship exists between the timing of a specific
stimulus needed to evaluate a response and that
response. Generally, the most straightforward technique
is to force the activities into some form of synchronization by the test system.
Again, proper control can be achieved by overdriving
the channels while accessing the nodes internally. Boards
with multiple clocks are prime candidates for this technique. The activity at each point in time can be synchronized by overdriving the appropriate points.
The quality of in-circuit testing for individual components is significantly below that of functional testing,
which is able to diagnose more complex performance
faults. On the other hand, functional test programming
is considerably harder to achieve.
Many programming problems can be overcome by
combining functional testing techniques with the control
and visibility of an in-circuit approach. By design, the
L200 permits this strategy; precision digital channels
result in ahigh test rate, and short—path-length fixturing
permits the accuracy needed for high-speed testing.
Improving effective test rates

With the long complex programs typical of LS! and
boards, the effective test rate is an important factor
in determining the real throughput of a functional, incircuit, or combined-approach test system. The effective
test rate of asystem is the sum of the loading time for
local channel memory, the burst time during which data
is exchanged between system and board, and the measurement time in which results are compared.
Changing hundreds of channels synchronously at
Clustering components
megahertz rates during testing demands that each drivThese channel cards combine high-quality functional
er/detector pair be backed by its own memory. This
characteristics with the 300-mA current capability
local channel memory is loaded from computer memory
required for overdriving, and they operate at a 5-MHz
and then burst onto the board under test at far greater
pattern rate. The resulting test program will then treat
speeds. The burst time is afunction of the data rate and
the board as functional clusters of components, where a the number of patterns being transferred. Compared
performance fault within a cluster can be diagnosed
with the load time, the burst time is so small that it
using guided probing.
generally can be ignored.
In designing afunctional test, clusters should be choThe measurement time, on the other hand, depends on
sen to include areas prone to performance problems. For
whether responses from the board are compared by the
example, improper communication between chips is most
computer's software or by hardware behind each chancommon along a data bus, so it might be entirely
nel's detector. If each channel's hardware knows what
contained within a cluster. Other examples of typical
logic state is expected, all can simultaneously compare
clusters are:
results, rather than being delayed by the time it takes for
• An array of memory and its control circuitry buried
the computer to analyze the response after the burst. In
deep within aboard.
the hardware, measurement takes place immediately
• Peripheral support circuitry for afloppy disk, acathafter the board response becomes valid at the full burst
ode-ray tube display, or atape drive.
data rate, thus eliminating that rate as a factor in the
• Digital sections that feed analog circuitry.
effective test rate.
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5. Design for integrity. In order to maintain test signal integrity, the
lengths of signal paths from the L200's digital drive-detect boards to
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the test pins have been minimized by putting the digital cards directly
under the test station's bed-of-nails fixture.

With asystem that tests in hardware, the load time is
the most significant factor. Testing in software, on the
other hand, suffers from both load and computer testrate overhead. In order to optimize the effective test
rate, the L200 performs all digital tests in hardware.
The primary factors influencing the load time are the
manner in which the test data is stored and the method
of transferring it from computer memory to the rest of
the system. Data is usually stored in the computer memory as high-level object code that is interpreted at test
time. To maximize speed, the most frequently executed
digital instructions are compacted into an efficiently
interpreted format.
Taking the beet of both
The most commonly used technique for executing
object code has been software interpretation of the code,
which affords great flexibility. Code may represent analog or digital test instructions, as well as general language elements such as control, input/output, or mathematical operations. The interpreter directly decodes the
information and acts upon it. Software-based interpretation, however, generally suffers from a slow execution
rate. Typically it takes from 100 e to several milliseconds to execute an individual instruction.
On the other hand, by transferring code directly from
the computer memory to digital-channel electronics,
interpretation time can approach DMA rates, which can
be hundred times faster or more than through software.
To achieve this, the DMA hardware must be able to
interpret the object code as the data passes through it.
This approach, however, requires relatively complex
hardware and makes it difficult to mix digital, analog,
and general language code.
The L200 takes advantage of both the speed of hardware object-code interpretation and the flexibility of the
software-based approach. Execution is first attempted by
the DCP, a 16-bit intelligent DMA processor constructed
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from 2900 bit-slice components. The DCP can examine
an object code instruction and determine whether or not
it is adigital-channel command. If it is, the DCP interprets it and transfers it directly to the test hardware. If
the DCP cannot directly interpret an instruction, it flags
the supervisory processor for help, and the software
interpreter comes to its aid. In this manner, digital
commands are executed at rates in excess of 500 kHz,
and other instructions can be randomly interspersed without affecting that digital rate.
The method of storing digital-channel information,
which is critical to the loading rate, may be either
absolute or incremental. The absolute method transfers
from memory the state of every channel for every digital
pattern. The incremental approach transfers only the
changes that occur from pattern to pattern.
Each channel, or pin, of the L200 (Fig. 3) is designed
so that it can be changed independently and thus patterns can be handled incrementally. Each pin change is
defined by a 16-bit instruction which contains an operating code, or op code, and achannel identifier (Fig. 4a).
The op code indicates the action to be applied to the pin
specified by the contents of the identifier field. It also
defines the 3bits needed to control all digital functions,
which signify the logic high or low state, whether the
driver should be on or off, and whether the comparator
should be considered or ignored during atest (see table).
Since in most test programs only a small percentage of
channels actually change state from one pattern to
another on the average, incremental storage is by far the
most effective.
Exceptional efficiency
Highly active buses can be aproblem since the state of
each bus bit often exhibits little constancy from pattern
to pattern. The L200 deals with high bus-activity rates
by encoding incremental bus-state changes in a highly
efficient manner. The first word of the test instruction
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The economics of combined testers
Performing both in-circuit and functional testing on a
single machine or family of machines results in some
obvious savings in hardware, fixturing, training, and maintenance. Also, in volume production, it is more economical
to perform in-circuit and functional testing during the same
insertion, thereby minimizing board and handling costs.
Most importantly, however, the combined tester lets the
user obtain an appropriate level of fault coverage from a
reasonable investment in programming resources during
the entire life cycle of aproduct.
Using in-circuit test techniques, the combined tester
can certainly obtain a high level of structural-fault coverage with a minimal investment of programming time. This
may be all that is possible when boards for a new product
must le brought quickly into production. However, as
board-production volume builds, greater yields are needed
than those attainable with in-circuit testing only. The corn-

contains an op code and group identifier. The op code
specifies what is to be done (drive or expect) to aspecific
group of channels (Fig. 4b). Subsequent words of storage use individual bits to specify the state (high or low)
for each channel in the group.
Codes for pins with little activity are transferred one
at a time, and groups of pins such as LSI buses are
transferred as units. Op codes associated with pin or
group changes also totally define the 3 bits of information required to define test status (i/0 state, drive, compare), permitting a pin or bus to change from drive to
detect as needed in bidirectional situations within the
space of in asingle instruction.
The L200 places no restriction on the choice of physical channels for pins within agroup. The actual channels
referenced by a group identifier are indirectly identified
through a translation memory in the DCP, rather than
being arbitrarily chosen by a hardware-dictated
sequence.
Using this approach, the L200 can perform tests at
rates up to 100,000 tests per second when driven by a
PDP 11/44 memory. With more than half amegabyte of
memory available for the program, the configuration can
represent aprogram of over 50,000 patterns. The typical
speed improvement achieved over software interpreters
or less efficient data-storage schemes is 10 to 100 times.
Digital programs that require minutes to execute using
conventional approaches can usually be performed in
seconds on the L200, yielding a dramatic improvement
in productivity.
Making the connection
A key requirement for fixture wiring in a test system
is that it maintain the integrity of signals flowing in both
directions between the system and the board under test.
Excessive ringing, noise, crosstalk, and poor edge control
typically result from an excessive path length between
board and channels, close proximity of the test wiring,
and inadequate ground returns.
Ideally, all signal sources drive matching transmission
lines with proper termination. Under these conditions,
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bined tester enables the user to improve the fault coverage by adding performance fault tests, without reprogramming all tests from scratch.
The combined tester's additional ability to use any
internal node for increased visibility and control results in
greater testability, as well as the opportunity to partition a
board into small, understandable clusters of components
for greater precision in isolating faults. The failure of any
specific segment can be diagnosed with the diagnostic
tools of functional board tester, including guided probing,
to the failed node.
The availability of a tester that combines in-circuit and
functional test techniques, then, enables the user to trade
off programming time and fault coverage to achieve the
optimum level of fault coverage during the entire life of a
product. The productivity advantages such a machine
offers more than offsets its initial cost.

waveforms would be propagated without distortion, and
edge transitions would remain intact—without significant ringing, overshoot, or undershoot. Termination
matching is not asolution, however, for board nodes that
must both drive and detect during functional testing of
bidirectional buses and during in-circuit testing using
overdriven nodes.
The most reasonable approach to this problem, therefore, is to minimize the wiring length, thereby shortening
the duration of or altogether eliminating the reflections.
Another alternative is to control ringing by slowing the
system-driver edges, but if this is done to excess, edge
control becomes imprecise and noise-induced clocking
problems are exacerbated as the edge passes slowly
through alogic device's threshold voltage.
Cutting the crosstalk
Shortening the wires has other benefits as well. Crosstalk typically results from coupling between wires connecting the test system to the board under test, and the
longer and more closely packed the wiring, the more
profound the crosstalk problem will be. Ground noise,
usually a function of insufficient ground return lines
between the board and system channels, is often another
severe problem during digital in-circuit testing. Inductance in those lines results in spikes at the board ground,
which reduce or eliminate device noise margins. The
only solution to this problem is having many short paths
to system ground.
The L200 attacks these traditional fixturing problems
by minimizing the wiring length between digital channels and the board under test. The digital-channel cards
are mounted vertically and directly under the board
(Fig. 5). The bottom of the fixture frame has printedcircuit cards that mate with zero—insertion-force connectors on the digital-channel cards.
Wiring runs directly from these cards either to the
spring-loaded pins of a vacuum head or to the appropriate edge connectors. Thus, it is possible to limit wiring
distance to less than 6 inches for any critical interconnection, which, when compared with typical paths of 2to
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3feet, gives the L200 dramatically better signal integrity. In addition, every digital-channel card has aground
connection so that many ground returns can be distributed over the area of the board under test—again with
short and therefore low-inductance paths.
Testing on-board memory
LSI technology is continually increasing the amount of
memory on most boards with digital logic. Usually, this
memory is in the form of random-access or read-only
memory arrays that provide instructions to on-board
processors or store data for off-board applications.
Unlike boards whose sole function is memory, however,
general-purpose boards may not provide simple edgeconnector access to the memory array on the board,
making testing more difficult. In addition, sizable quantities of memory are becoming common within multifunction peripheral chips and single-chip microprocessors and microcomputers.
Thorough testing of all these memory arrays is highly
desirable. And, where reliability of these elements is
critical, functional performance testing with worst-case
voltage, timing, and patterns may be necessary.
It is possible to write an ordinary digital program that
accesses each location of a RAM, writes something into
it, and then reads it back. Likewise, aROM can be tested
by examining every location to verify its contents. The
growing size of on-board memory, however, makes even
these simple scenarios cumbersome, since they require
considerable storage or test time or both. In addition, a
thorough memory test involves more than the sequential
writing and reading of locations. Testing for faults
induced by address and data pattern sensitivity and
board-induced noise requires specialized sequences of
considerable complexity.

Algorithmic addresses
To test on-board memory, the L200 uses the approach
that has long been employed in memory-device and
board testing— algorithmic generation of astimulus and
its expected response by hardware (Fig. 6). The algorithmic pattern processor executes this technique with the
flexibility and diagnostic capability of alogic-board tester. In addition, the special memory-testing needs of LSI
and %Qs] logic are met with new approaches.
The L200 algorithmically generates addresses of up to
24 bits, which is sufficient to address 16 million memory
locations. Because the unit has three independently programmable address generators, different algorithms can
be applied simultaneously to subdivisions of the overall
address space, an approach often used to differentiate
intradevice rows, intradevice columns, and rows of
device packages. Up to 72 bits of data can be derived
from various registers or from the current addresses, and
patterns can be shifted or rotated about the programmable width of the bus.
If failures occur during the algorithmic RAM-array
test, programmable failure-mapping memories would
pinpoint the devices being addressed at the time the
problems occurred. ROM data is quickly tested using
signature analysis, where an algorithm is simultaneously
performed on the address bus and the hardware asso-
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TEST STATION BUS
DATA IN
MICRO
CODE
SEQUENCER
•

ADDRESS

MICROCODE
RANDOM-ACCESS
MEMORY

•

X
ADDRESS
GENERATOR

Y
ADDRESS
GENERATOR

ADDRESS
GENERATOR BOARD

ADDRESS
GENERATOR

DATA
GENERATOR
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24

DRIVER/
EXPECT
DATA

CHIP
MAP

24
FAILURE
MEMORIES
24

DATA
GENERATOR
BOARD
(1 TO 3ALLOWED)

24
SIGNATURE
GENERATORS

RESULT

6. Patterns for the board. Together, two microcode-controlled
boards—the address and the data generators—provide the algorithmic pattern processing for testing imbedded memory. The data
generator board also captures failures and generates signatures.

ciated with each data bit generates 16-bit signatures that
are then compared with previously learned or with calculated signatures.
Algorithmic addresses and data are routed to the
board under test through digital channels otherwise
under normal program control. This makes the full range
of driver phases and formats, detector windows, and dc
parameters available. In addition, channels may be
switched back and forth from normal stored programming to algorithmic programming at speeds that can
reach 10 MHz.
To penetrate buried memory, stored patterns might
generate a microprocessor op code that is immediately
followed by an algorithmic operand representing address
or data.
For high quality, lengthy test sequences on boards
with substantial RAM and Rom, hardware-generated test
sequences are required. In executing these sequences, the
L200 fully and synergistically integrates the strength of
alogic-board tester with the algorithmic capability of a
device tester.
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MDB makes multiplexors
for the PDP*-11 that let you combine
RS232 and current loop on one board.

Imagine what else
we can do!

'Trademark Digital Equipment Corp

113

1995 N. Batavia Street
Orange, California 92665
714-998-6900
SYSTEMS INC. TWX: 910-593-1339
Circle 70 for above product infonnation

PDP-11 users save space and save money! MDB's DZIIAC is the first and
only asynchronous multiplexor that lets you combine up to eight lines
of RS232 and current loop in any configuration
on asingle hex board. No more doubling
up on boards, distribution boxes, rack
spaces or price. The MDB DZ11AC is fully
compatible with DEC DZ-11 operating and
diagnostic software and, at the same time, performs at 16 standard data rates from 50 to
I9.2K baud with optical isolation for enhanced
noise immunity.
What else can MDB do? Have you seen our interprocessor links for LSI*-11 as well as PDP-11? Or MDB's
synchronous communications interfaces for Q- Bus *
that handle both bit and byte oriented protocols and error
checking? MDB makes PROM modules that let you program EPROM on the board and foundation modules
that require just one card slot. Our famous line printer
controllers will interface your DEC, DG, P-E, IBM Series/1 or
H. P. computer with most of the major line printers in the world.
From plain vanilla to state-of-the-art, all MDB products are
built with exceptional quality. We warranty them for one year,
can deliver most items in 30 days or less and offer them
under GSA contract #GS-00C-02423.
Call or write and tell us what we can do for you.

Circle 73 for general information

See us at NCC Booth #1091-1092

Maximizing a64-1( RAM's
operating margins
Circuit innovations double the sensed signal's amplitude
and sharpen clock edges; processing enhancements reduce parasitics
by John Y. Chan, David A. Maxwell,
John E. Muschinske, and John J.

Barnes

Fairchild Camera & Instrument Corp., Research and Development Laboratory, Palo Alto, Calif.

D This will be the year that the leading semiconductor
houses actually produce the long-awaited 64-k dynamic
random-access memory. To compete in this market, a
RAM must combine superior performance with the ease
of manufacture that keeps costs reasonable. To that end,
the F4164 employs new architectural features and new
circuit designs based on multiple device thresholds, along
with efficient manufacturing techniques that are already
in place.
In addition, it collects onto one chip the advantages of
earlier, smaller RAM designs. Unlike other RAMS, it combines metal bit lines, cells with enhanced capacitor noise
immunity and storage margins, circuits with highperformance enhancement- and depletion-mode devices,
a signal-doubling shared—sense-amplifier scheme, and
standard scaled-down n-channel mos processing.
Transistors in the F4164 exhibit an effective channel
length of 2.5 micrometers, agate-oxide thickness of 400
angstroms, shallow (0.35 pm) source-drain implants, and
boron channel implants to control threshold voltage and

punch-through. Additional process characterization has
been .performed to ensure the reliability of the oxides
undef rang-term voltage stresses, and larger devices are
used for high-voltage nodes to minimize problems with
hot-electron injection.
Processing versus manufacturing
Given its importance, ease of manufacture was of
course akey consideration during the development of the
process technology and the choice of layout rules. Feature sizes of 3 to 4 gm and their associated alignment
tolerances were adopted so that 1:1 projection alignment
could be used. The reason is that proven projection
aligners — rather than first-generation wafer steppers —
afford much higher manufacturing productivity and lower wafer-processing costs.
Other state-of-the-art manufacturing techniques were,
however, combined with the projection printing to attain
the required line-width and geometry tolerances. Masks
are generated by electron beam to achieve precise
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1. Logical. Column decoders run vertically up the middle of the F4164 64-K RAM; the other two vertical stripes make up 128 sense amplifiers
apiece. Dividing the chip horizontally are the row decoders. The logic at the far left generates strobes and the substrate bias.
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111/ L1

TT
UDD

INPUT/
OUTPUT
LINES

DUMMY CELL —
CAPACITOR

UDD

2STORAGE
CELLS

SENSE AMPLIFIER

DUMMY CELL

EQUALIZATION
DEVICE

DEPLETION
TRANSITOR

ENHANCEMENT
TRANSISTOR

MUS CAPACITOR

2. Sensible. Four identical bit lines converge onto asymmetrical sense amplifier. Control clocks connect only two of the lines—in open-ended
fashion—during initial data sensing. Later, the bit lines are reconfigured into twisted pairs for writing or refreshing.

dimensions and to eliminate mask runout. An all-positive sense amplifier, they are said to be open-ended; when
photoresist process, to allow ahigh degree of control over they are adjacent, they are called folded or twisted.
resolution and delineation, was joined with extensive dry Other 64-K RAM designs have employed one or the other
etching for maximum control over line widths.
approach, and there is reason to believe that both can be
The F4164's process, with its double polysilicon struc- made to work properly.
ture and depletion- and enhancement-mode transistors,
The F4164 uses 256 ultrasensitive multiplexed sense
is similar to many of those used to build modern micro- amplifiers that are responsible for two pairs of crossprocessors and static RAMS. Because of both the result- connected bit lines—instead of a single pair—so that
ing small die size of 37,000 square mils (24 square each bit line connects to 64 cells instead of 128. Thus the
millimeters) and the known lithography, no redundancy bit-line—to—cell-capacitance ratio of 12 is as high as in
was employed (see Fig. 1).
designs based on double the number of sense amps.
The number of threshold-adjusting implants in the
Bit line ingenuity
design is minimized for better manufacturability but not
restricted to the point where performance is comproDuring a read, write, or refresh operation, two open
mised. There is only one critical depletion device, and its bit lines are initially selected but subsequently reconthreshold voltage (
VT) is set with an arsenic implant. nected as one metal bit line. This scheme allows atotally
Owing to the relatively low diffusivity of arsenic at the dynamic sense amplifier yet avoids the need to place the
low processing temperature, this implant is virtually word-line, or Y, decoder in the center or along two sides
undisturbed and VT therefore remains unchanged durof the memory arrays to obtain a double-ended write
ing the process.
operation. A device is also used both to equalize signals
Lower temperatures in general characterize several of and to balance the capacitance of the sense amplifier.
the process steps when compared with the production of
Accordingly, this chip architecture minimizes the
16-K RAMS. In particular, oxidation and reflow opera- polysilicon word-line delay, the number of sense amplitions were significantly improved for the larger memory.
fiers, and the number of Y decoders. Yet it provides the
When bit lines emanate in opposite directions from a maximum cell signal to the sense amplifier as well as a
198
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4. Stable. The memory employs a two-level substrate voltage generator to account for the chip's active and inactive states. The top
traces show long and short row-address-strobe

RAS

duty cycles. The

bottom traces illustrate the constancy of the bias potential,

V.

about 7volts, charging the bit lines to Vcc, since clocks
(i)ro
and On are also at Vcc at this time. Equalization
but bit lines are metal to maximize the storage capacitor's area and
device
Ti2 has the job of further equalizing the bit lines.
guard against soft errors from alpha radiation. Note that the second
Assuming that the cell on bit-line node A is to be
polysilicon level allows for aself-aligned transfer device.
interrogated and that a1is stored in the cell, Opik and 4)To
go
low and the selected word line rises along with the
desirable ratio of storage-cell area to chip area.
Figure 2is acircuit schematic for the sense amplifier, dummy word line, OpEp. The similar waveforms for cell
with transistor and node numbers called out. A pair of and dummy transfer devices preserve signal margins.
bootstrap capacitors, CPIand Cp2, is used in conjunction The charge-sharing now occurs.
Clock Om goes low to temporarily isolate nodes BL
with transistors T1 and T2 to preamplify the initial signal
and to ensure that the power supply voltage (
VDD) will be and BL' for preamplification. Then the bootstrap-sense
restored to the memory cell as alogic 1level. Preamplifi- clock, cp Bs, rises. Preamplification now occurs, since T1
cation means that the voltage of the signal is boosted by can hold nodes 71,s (with its large loading capacitance)
the capacitors before—and not after—the normal latch- and BL' to approximately the same level while node BL
is capacitively kicked upward.
ing of the rks node.
Clock Os,rises as latch node 1s starts to fall. The
The layout
signal is then amplified and the restoration phase begins.
As shown, each pair of bit lines is subdivided into four Clocks TO and ctrn rise to restore to the cell either VDD if
identical sections and connected by four couplers onto a a 1is being read from it or 0 v if the stored data is a0
symmetrical central sense amplifier. The control clocks, logic level.
Next, the word line is bootstrapped to about 7 V.
On and 441, connect only two of the four sections to the
Finally, precharge clock OpR comes on and the precharge
sense amplifier during initial data sensing. Later, when
all the couplers are turned on, a twisted bit-line pair cycle begins again. The preamplified signal eases the
exists during the restoration, or write, phase. The conve- timing requirements of sand minimizes voltage loss on
niently located equalization device ensures bit-line bal- the high side of the sense amplifier.
ance with aminimum precharge time.
Better cell control
Instead of using a conventional half-sized reference
Figure 3 shows the F4164's double polysilicon cell.
capacitor, aproper reference level is obtained by sharing
afull-sized capacitor between two bit-line halves. A half The use of metal bit lines and polysilicon word lines gives
charge taken from two unrelated bit lines is equivalent to about a30% ratio of storage capacitor to cell area. This
structure also makes the minimum channel length of the
having ahalf-sized dummy capacitor.
This approach eases the layout and matching difficul- access transistor insensitive to misalignment of the polyties associated with the half-sized reference capacitor silicon masking, unlike cells in ascaled-down 4116 16-K
RAM. Arsenic and boron implants are added to the cell
design and its requirement for maximum-geometry
to
improve its charge-storage capacity. With this methdevices. The folded metal bit-line arrangement means
od,
the typical 50-femtofarad capacitance to the 171that the sense amplifier can be laid out in the pitch of
two bit lines. The extra space needed to perfectly balance square-micrometer cell includes about a 15% contributhe sense amplifier and add the capacitors Cp1 and Cp2 tion from the cell's pi +junction capacitance.
In addition to the high cell capacitance, other factors
was therefore provided.
The timing of the sense amplifier is as follows: during help guard against soft errors from external noise like
the precharge time, the row-precharge clock, (tepR, rises to that induced by alpha particles. The metal bit lines limit
3. Substantial. The F4164's cells use a double-polysilicon structure,
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under the second polysilicon for the gates of active
devices. Improvements in vapor deposition and contact
etching allow the use of unscaled passivation between
metal and other areas while easing problems with topological definition.
A major source of noise in dynamic RAMS is the power
supply. When the storage capacitor's upper plate is tied
to Vcc, it stands to lose more than 20% of its charge with
a ± 10% variation in the supply. Tying the cell plate to
ground (Vss) is one solution, but extra processes are then
required to make deep depletion-mode bottom plates in
the cells. The F4164 employs an internally generated
constant-bias voltage supply, UDD,for the upper memory-cell plate.
5. Functional.

In this simplified Schmoo plot, proper circuit operation

occurs in the shaded area. The device is good with asupply voltage
reduced to 3.45 volts at acolumn access time of 86 nanoseconds. A
column access time of 50 ns is achieved easily.

the amount of diffused area in the cells, in contrast to n+
bit-line approaches, which are more susceptible. The
word line is bootstrapped to overcome the threshold
voltage of the cell's selection transistor. Thus, afull VDD
level is written into the storage capacitors. Typically over
250 femtocoulombs of charge can be stored in the cell. A
die coating is also used to reduce device sensitivity to
alpha radiation.
An interpolysilicon oxide
With ametal—bit-line cell, it is important to minimize
capacitive coupling between the polysilicon word lines
and any noise sources. A new interpolysilicon oxidation
technique separates the first and second polysilicon levels
by more than 250 nanometers (0.25 1.1,m) of oxide, at the
same time providing an oxide of only 55 nm (550 À)

Away with the bump test
With the UDD supply well-regulated internally, VDD
noise is minimized or avoided. Moreover, since UDD is
larger than Vcc, the full Vcc level can be stored in the
cell without adepletion implant. Furthermore, UDD can
be varied with an external voltage source during wafer
sorting to monitor sense-amplifier margins. Thus, amargin-test capability— for controlling product uniformity—can be achieved without resorting to other complex
circuits.
Other features, such as aquiet word-line circuit, were
used to reduce data-pattern sensitivity. This circuit
ensures that unselected word lines are actively held down
during the time that the selected word line is capacitively
kicked to about 1.5Vcc.
The purpose of a substrate bias is to improve datastorage time, to help control threshold voltages, to provide a better signal to the sense amplifiers, and to
improve circuit speed by reducing pn-junction capacitance. However, the substrate voltage (
VBB )is affected

VCC

T,

TI

C

IC

Gour
VIN

16
6. Dynamic. Dynamic depletion-mode circuits are used for clean internal clock signals. Older designs rely on enhancement
transistors that must be pumped above the
supply voltage, VD.. The improved circuit
makes use of positive feedback in order to
save power as well as time.
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7. Natural. Since dynamic circuits are based
on nodes that must be precharged to near
VDD ,the F4164 adds low-threshold, or natural, devices that allow node voltages to be
set to VDD minus a single threshold-voltage
drop. They make good low-current switches.

by the duty cycle of the chip-enable clocks. The F4164 ally indicates, as the supply voltage is further increased
uses adual-level VBB generator to bias the chip's active toward alevel of 6v, the column access time decreases
and inactive states independently. This method mini- further, approaching 40 ns.
No opportunity was overlooked to speed up access
mizes any variation in chip performance with respect to
time,
improve device operating margins, and lower powthe input duty cycle.
Figure 4 illustrates the performance of the dual-level er dissipation. Beginning with an active TrAS or CAS
substrate generator. The two upper traces apply to transition, asharp Vcc-level clock is developed by means
long and short row-address-strobe (TÀ3) duty cycles, of the dynamic depletion-mode circuit shown in Fig 6. In
respectively. The bottom traces show corresponding Vgg the 4116, this circuit uses only enhancement-mode tranwaveforms. The constant levels, when it—A3 is low or high, sistors, and the clock must be pumped above the VDD
ensure stable performance under varying duty cycles of rail. However, such an approach is not only cumbersome
the control clock. In fact, the bottom trace— which uses but also subject to variations in cycle-time characterisa 1-v scale—proves that the bias voltage varies little tics of the memory.
The new circuit stores VDD across the capacitor when
more than 1v, regardless of it7CS length.
V
IN
is high, and amaximum voltage drop appears across
The low body-factor process guarantees proper operation even when the VBB level swings 1vfrom its active to T4. As VIN goes to alow TTL level, the charge stored in
its inactive cycle, because the generator has been the capacitor is shared with node A through T4. The
designed to ease startup problems. Body factor refers to positive feedback from node B further enhances node A's
the change in a transistor's threshold voltage as the voltage until VOUT reaches the maximum VDD, thus
reverse bias applied to its source-substrate junction is allowing the capacitor-plate voltage to be bootstrapped
varied. In some older designs, the threshold voltage could above VDD. Because devices T7 and 16 do not dissipate dc
shift as much as 3v; but in the F4164, this variation is power, it is possible to design T7 to drive a higher
capacitance load.
kept well under 1V.
Since dynamic circuits rely on precharged nodes that
The VBB generator was also designed to start up quickly. The goal here was to prevent destructive breakdown are bootstrapped upward to provide fast VDD -level outputs, it is desirable to set this precharged level as close to
of the chip when the Vcc power supply is first applied.
VDD as possible. Low-threshold devices allow the nodes
A speedy design
to be set to VDD —VT—almost VDD; thus margin can be
The active power consumption of the F4164 is typi- made available to the individual clocks in the circuit
cally 120 milliwatts at a330-nanosecond cycle time, and (Fig. 7). In addition, low-current depletion-mode "keepstandby power consumption is 11 mw. Row access can up" devices can be provided for the VDD -level clock so
be as fast as 100 ns, and this speed has been achieved that no degradation in voltage swing occurs in the course
without resorting to metal silicides. Internal waveforms of along cycle time.
show considerable speed improvement over the 4116type circuits. Delay times of 3 ns per stage are typical,
compared with about 7ns in older circuits—even though
the latter include a 12-v VDD supply that drives the
clocks.
Figure 5 shows a Schmoo plot of the column access
time (tcAc) for varying values of Vcc. Proper circuit
operation occurs in the shaded areas. The part functions
with VDD as low as 3.45 v, with tCAC equal to 86 ns. For a
typical 5-v value of Vcc, a column access time of less
than 50 ns is easily achieved. And, as the curve addition-
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Scaled-down memories to follow
The F4164 is only the first in a family of highperformance dynamic RAMS, static RAMS, erasable programmable read-only memories, and electrically erasable PROMS. Mastering the circuit design and fine-line
lithographic processing of the 64-K dynamic RAM will
allow 16-K static RAMs, 64-K E-PRoms, and 16-K EEPROMs to be developed with a confidence in the basic
technology and circuit concepts that were first proven on
the F4164.
D
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Engineer's notebook
Reading adual-trace scope
with a +0.025% accuracy
by Leonard Sherman
National Semiconductor Corp., Santa Clara, Calif.

Reading a voltage from an oscilloscope display by eye
yields an accuracy to within about ±2% at best. But
with the aid of a single, inexpensive integrated circuit
and an ordinary 51
2 -digit voltmeter, atypical dual-trace
/
scope with adelayed-sweep mode can be used to obtain
readings accurate to within ±0.025% or better.
In the circuit shown, the LF398 sample-and-hold circuit is used to sample the voltage at the test point Vm,at
a time determined by a gating signal from the oscilloscope. The retained voltage can then be read by taking a
DVM input from pin 5. The circuit does not use input
prescaling or offset trimming, so the LF398 input can

vary between plus and minus 12 volts and the reading
will typically be accurate to within ±3millivolts. Preseating or trimming can be added for awider input range
or greater measurement precision, respectively.
To gate the measurement, the scope is set up so that it
provides a gating signal at a time determined by the
delayed sweep signal. In the case of the Tektronix 453A,
for example, the scope is set to operate in the Aintensified-during-B mode and the B gate output is used
to trigger the sample-and-hold circuit. Any point along
the A channel's displayed waveform can then be measured by simply adjusting the delay time multiplier.
Even at high sweep speeds or with short sample windows, the periodic nature of most measurements permits
measurement accuracy to be maintained down to 200nanosecond gate widths with the circuit. Typical applications would include precise rise-time determinations and
peak readings.
Engineer's notebook is a regular feature in Electronics. We invite readers to submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $75 for each item published.
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Sample, hold, and read. Based on an LF
398 sample-and-hold IC, the circuit above
can be used to obtain precision measure-

0.01 pF

ments from a dual-channel scope with a
delayed sweep that gates the measurement.
V,„ serves to drive the A channel input. All
diodes shown are 1N4148s.

Computer notes

'Surgical' program speeds
6909 debugging process
by Ralph Tenny
George Goode & Associates Inc., Dallas, Texas

202

Without aprecise move program, the traditional fix for
many problems that arise during debugging is to jump to
apatch area elsewhere in memory, do the missing operation, and jump back to the instruction that follows the
jump's takeoff point. But the ideal solution is to insert
one or two instructions inline in the program. With this
routine, agap can be opened in the existing program by
means of asimple keyboard entry to three locations and
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6809 DEBUG PATCH PROGRAM

OD30
0032
OD34

TEMPI
TEMP2
TEMP3

REGISTER
REGISTER
REGISTER

$D30
$D32
$D34

EQU
EQU
EQU

Y STORAGE
U STORAGE
D STORAGE

*THIS ROUTINE WILL MOVE A BLOCK OF DATA TO ANOTHER
*LOCATION.
PASS THE BLOCK LENGTH (BYTES) IN TEMP3,
*THE SOURCE ADDRESS IN TEMPI, AND THE DESTINATION
*ADDRESS IN TEMP2.
ALLOWANCE MADE FOR BUFFER OVERLAP.
0000

34

76

MVBLK

PSHS

*ALLOW FOR
0002 FC
0005 B3
0008 27
000A 2D

POSSIBLE

LDD
SUBD
BEQ
BLT

OD30
OD32
15
16

D,X,Y,U

BUFFER

FC
10BE
FE
AE
AF
83
24
35
39

0034
OD30
OD32
Al
Cl
0002
F7
76

B1

EXIT2

LDD
LDY
LOU
LDX
STX
SUBD
BHS
PULS
RTS

FC
F3
1F
FC
F3
1F
FC
AE
31
AF
33
83
24
20

0 ERROR(S)

0034
OD30
02
0034
OD32
03
0034
A4
3E
C4
5E
0002
F3
DB

REV

TEMP3
TEMPI
TEMP2

,y++

,u++
#2
B1
D,X,Y,U

B2

LDD
ADDD
TFR
LDD
ADDD
TFR
LDD
LDX
LEAY
STX
LEAU
SUBD
BHS
BRA

TEMP3
TEMPI
D,Y
TEMP3
TEMP2
D,U
TEMP3
0,Y
-2,Y
0,U
-2,U
#2
B2
EXIT2

OVERLAP

UNWANTED
CARE!

*THIS MOVE ALLOWS CODE TO
*ONE OR MORE OP CODES FOR
0022
0025
0028
002A
0020
0030
0032
0035
0037
0039
003B
003D
0040
0042

REGISTERS

GET START ADDRESS
GET DISTANCE BETWEEN BLOCKS
SAME ADDRESS, WHY BOTHER?
MOVE CODE FROM BOTTOM FIRST

TEMPI
TEMP2
EXIT2
REV

*NOTE: THIS MOVE ALLOWS
*OVERWRITTEN.
USE WITH
000C
000F
0013
0016
0018
001A
001D
001F
0021

SAVE

CODE

TO

BE

GET NUMBER OF BYTES TO MOVE
ALSO START ADDRESS
AND DESTINATION START
LOAD TWO BYTES
AND PUT THEM DOWN
COUNT THE OPERATIONS
LOOP UNTIL DONE
RESTORE REGISTERS
AND GO HOME
BE OPENED
A PATCH.

UP

TO

INSERT

GET NUMBER OF BYTES TO MOVE
AND POINT TO BOTTOM OF BUFFER
LOAD SOURCE POINTER
GET BYTE COUNT AGAIN, THEN
FIND END OF TARGET BUFFER
LOAD DESTINATION POINTER
ONE MORE TIME!
LOAD TWO BYTES AND
POINT TO NEXT LOAD
STUFF THE DATA AND
POINT TO NEXT TARGET
COUNT THE PASSES
LOOP UNTIL DONE
THEN BLOW THE JOINT

DETECTED

a simple jump statement elsewhere in memory. The
missing instructions can then be keyed in and tested. The
new code still has to be recompiled, but the recompilation is one that matches code that has been verified.
A normal block-move program would scramble the
last part of the program, since these routines almost
always move the top byte first. Thus, the first byte to be
moved would land on the fourth byte downstream of the
patch, thereby obliterating part of the program. To
overcome this problem, this routine tests the addresses in
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buffers TEMPI and TEMP2. If the code is to be moved
down, the program jumps to its last section. This section
peels off code from the bottom of the section being
moved, so that there is just enough space to open the
required gap. Thus the last byte to be moved will be the
byte at the start of the patch.
The program is used by entering the address of the
first byte to be moved in TEMPI, the address of the last
byte to be moved in TEMP2, and the number of bytes
from the address in TEMP2 to the end of the program in
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Even if you weren't tough on solenoids,
KB would be.

We subject our solenoids to the same critical
design reviews, the same quality checks and
performance tests, the same stringent manufacturing criteria that have made Potter &
Brumfield relays the standard of the industry.
And like our relays, P&B solenoids are
readily available off-the-shelf
from leading distributors
backed by P&B's sizeable factory inventory P&B solenoids

are available in avariety of box and C-frame
sizes, intermittent and continuous duty cycles and in awide range of AC and DC voltages. Potter & Brumfield Division AMF
Incorporated, 200 Richland Creek Drive,
Princeton, IN 47671. 812/386-1000.

Potter& Brumfield

204

Circle 204 on reader service card

We're demanding so
you don't have to be.
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TEMP3. Then the program is run. Inspection of memory
will show that the code that resided between the specified addresses has been duplicated and that the rest of the
program has been moved down in memory accordingly.
For the reverse problem, unwanted code that must be
deleted, the usual debugging method is to replace an

offending instruction with a no-op code. Instead, this
program takes the first byte after the unwanted code and
replaces the first byte to be deleted with it.
Note that if either operation happens to change the
distance between the start and end of arelative branch,
the branch displacement must be recomputed.
LI

IMTS
LRI
LRR
LSF
MATS
MCL
by Noel Boutin
MCG
University of Sherbrooke. Quebec, Canada
MCU
MERT
The cellular mobile-telephone system is becoming areal- modem
ity [Electronics, May 24, 1979, p. 158]. As with most Moses
areas of specialized technology, this one possesses its MPSC
own technical jargon—an amalgam of telephone, data- MRT
transmission, and computer vocabularies. The following MSA
list of 80 widely used abbreviations and acronyms covers MTBF
the ones most likely to be encountered by the increasing MTF
number of engineers who will either need to be familiar MTFC
with or will be directly engaged in work on such a MTL
MTSO
cellular phone system.
MUT
AMA
automatic message accounting
AMPS
Advanced Mobile Phone Service (Bell System) MW
AWC
additional word coming
BCH
Bose-Chandhuri-Hocquenghem error-correctFJ„
ing code
NAM
Ccis
common-channel interoffice signaling
CCITT
International Consultative Committee on NOSVC
NRZ
Telegraphy and Telephony
PA/C
ccm
central control and monitoring
Procon
cCs
customer calling service
PSU
CIR
carrier-to-interference ratio
CMAX
number of setup channels to scan
R-BPF
CNR
carrier-to-noise ratio
RCC
CPA
common paging and access
RCS
CTB
cellular test bed
RSSI
CU
control unit
SAT
D
distance between the centers of nearest
Sinad
cochannel cells
DDT
display, debugging, and test unit
Sm
DF
data frame
sii
DM
data memory
SS
DMU
data-manipulation unit
ST
DPLMRS domestic public land mobile-radio service
TAC
D/R
cochannel reuse ratio
T-BPF
DRS
data-retrieval system
TM
DT
down time
T-R
ESS
electronic switching system
TR
ETSL
extended telephone simulation language
TSU
fims
mean-squared frequency deviation
VRD
HCMTS high-capacity mobile telecommunications
VTDI
system
WB
HF
hands free
WSU
mean value of interfering signal

Mobile-phone abbreviations
demand explanation
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improved mobile telephone system
locating receiver interface
locating radio receiver
line-supervision frame
maintenance and traffic simulator
mobile communications laboratory
mobile call generator
monitor and control unit
multienvironment real time
modulator-demodulator
mobile-office simulated environment system
mobile phone service center
mean recovery time
mobile service area
mean time between failures
maintenance test frame
maintenance test-frame controller
mobile telephone laboratory
mobile telecommunications switching office
mean up time
message waiting
Number of cells per cluster
mean value of environmental noise
mean value of weighted peak noise
number assignment module
no service
nonreturn to zero
power amplifier and combiner
programmable controller
program storage unit
cell radius
receiving bandpass filter
radio common carrier
Rayleigh channel simulator
received signal strength indicator
supervisory audio tone
(Signal +noise +distortion) +
(noise +distortion)
mean value of maximum signal
rf signal-to-interface ratio
mean value of serving signal
signaling tone
terminal access circuit
transmitting-bandpass filter
telemetry site
transmit-receive
transceiver
trunk switching unit
voice receive data
voice-transmitter data interface
wideband
writable store unit
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Engineer's newsletter
Kit lets engineers
try programmed logic

By combining the functions of several TTL circuits, aprogrammable logic
array circuit can reduce the total chip count on aprinted-circuit board by
90% or more, thus saving board space and reducing costs. To allow
engineers to familiarize themselves with the parts, which are now available
from Monolithic Memories, National Semiconductor, and Texas Instruments, the first of these companies has developed aPAL Kit. Besides one
preprogrammed "master" and seven unprogrammed logic array circuits,
the kit includes programming instructions, data sheets, apaper tape, and
an engineering reference card. The PAL Kit is available nationwide from
Monolithic Memories Inc.'s distributors for $99.95.

Where to learn about

Addressing the growing problems of electromagnetic interference, radiofrequency
interference, and electromagnetic com patibilit y, Don Whi te
em u, rfi, and emc
Consultants Inc. of Gainesville, Va., will hold a wide-ranging series of
seminars nationwide to aid engineers in solving their design woes. The
titles include: "Emc— Design and Measurement for Control of Emi,"
which will be held in Ottawa, June 1-5; "Grounding and Shielding,"
which will be presented in Boulder, Colo., on May 19-21, in Toronto,
Aug. 11-13, and in San Diego, Sept. 15-17; "Introduction to
Emi/rfi/emc," in Seattle, May 26-28; and "Emi Control in Electronic
Data Processing Equipment," in San Francisco, May 11-15.
In addition, there are four sessions that deal with Government and
military requirements, not to mention the telephone system's: "FCC and
VDE/CISPR Requirements, Testing and Emi Control," to be held in Los
Angeles, July 14-16; "MIL-STD-462/462B and System Level Emi Testing and Procedures," June 8-12, in Washington, D. C.; and "Emi Control
in Telecommunications Systems," Los Angeles, July 7-9. The cost of the
eme design course and the one which discusses military standards is $845;
the others are $585 each. For additional information, contact Royce White
at (703) 347-0030, or write to the International Training Centre, State
Route 625, P. 0. Box D, Gainesville, Va. 22065.

Addendum to
EIA standards covers
testing of switches

A new addendum to the Electronic Industries Association standards for
testing electromechanical switches covers their endurance of standard logic
levels. RS-448-4 describes test methods for measuring this parameter at
both logic 1—a signal with avoltage greater than 2.4 v and less than 5.5
V; and logic 0—a voltage between 0and 0.9 V.
The method for logic 1, formally called the logic-level endurance test,
measures the ability of a switch to control electrical loads in which the
applied voltage exceeds the melting voltage of the switch contact material
and is less than the arcing voltage and arcing current. The method for logic
0— the low-level endurance test — measures the ability of a switch to
control loads that have insufficient energy to cause any physical change in
the switch contacts.
RS-448-4 was developed by the EIA Engineering department's P-5.9
working group on nonsensitive and push-button keyboard switches under
the chairmanship of John Kitka of Grayhill Inc. Copies of RS-448-4 are
available at $4.00 each from the Standards Sales Office, EIA, 2001 Eye
St. N. W., Washington, D. C. 20006.
-Vincent Biancomano
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Panasonic CRT's—
not just another pretty face.
When you can pack information on your screen to the
furthest edge, and see it clearly under most lighting
conditions, that's not just another CRT in your display
terminal. It's probably aPanasonic. And it spells up-front
advantages from any point of view.

Good looking for viewers.
In color and monochrome tubes alike, get sharp, clear
focusing corner-to-corner and center-to-edge, thanks to a
precision beam spot size and the Panasonic electron gun.
Panasonic high resolution color display tubes provide
color photograph-quality pictures with twice the resolution
of our conventional tubes.
You get the world's highest dot density (5x as many dots
per unit area as conventional color CRT's), so you can use
smaller characters and fit more data on the same size
screen. You also get the high brightness and contrast of the
Panasonic black matrix background.

An OEM competitive edge.

Whether you build monitors, terminals or entire computer
systems, aPanasonic CRT can be akey factor in your
competitive strategy. Choose from five color tube screen

sizes, from 5" to 25, and eight monochrome sizes from 11
2 '
/
to 15, plus special phosphors in both monochrome and
color. Our wide selection is your design advantage. Our
Direct Etch screen, an option
available on most models, ensures
non-glare viewing and contrast
enhancement while saving you the
cost of aseparate faceplate. Our
consistent quality and features are
your selling points. And our reliable
delivery and stock of the most
popular sizes, models and options
Direct Etch
are all the back-up you need.
So whether you're buying or
building aCRT display, look for
something more than just another
pretty face. Look for the best in
CRT's: Panasonic. Panasonic
Company, Electronics Components
Division/Electron Tube Marketing,
One Panasonic Way. Secaucus, NJ
Polished
07094; 2m)

Panasonic
just slightly ahead of our time
Circle 207 on reader service card

The Wizards of ALPS
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Points of contact on fixed
contacts are at agreater
distance from the bottom of
casing than in conventional
design, lessening
possibility of flux problems
in soldering.

te;•-•

(1(

J)
DOUBLE
CONTACTS

Double-sided sliding
contacts glide easily over
fixed contacts, resulting in
more reliable electrical
contact, lower contact
resistance, less noise, less
friction, and longer life.

#

Shown here is our 4-pole SUE switch. Also available in the SUE
Series are switches with 0, 2, 6, 8, and 10 poles. They are available
individually, or in groups of 2-10, for operation in linked,
independent (self-lock), non-lock (momentary), or reset modes.
Alps also manufactures seven other series of push switches (SUF,
SUH, SUT, SUS, SPJ, SPS, and SPA) for various applications in
audio and VTR equipment, as well as other home and industrial
electrical equipment.

ALPS ELECTRIC (U.S.A.) INC., 100 N. Centre Ave., Rockville Centre, NY 11570 /516-766-3636 /TLX (23) 014-4508

make pushbutton
switches that push
more softly and make
more reliable contact
than any others
you can find.
The whole secret is in the exclusive
double-sided sliding contacts our Wizards
have conjured up. They act like clips, and
grip the fixed contacts gently but firmly.
The result is not only more reliable
electrical contact than you get in a
conventional, single-sided push switch,
but less contact resistance and less noise.
In the conventional design, too, the
sliding contacts have to be pressed hard
against the fixed contacts. This makes for
considerable friction, and to overcome it
there has to be aheavy spring to push the
slide back when it's released. Our
double-sided contacts slide so easily over
the fixed contacts that the spring can be
much lighter. For example, the SUE
switch that our Wizards are assembling
on the opposite page needs only 300
grams of finger pressure, while a
comparable conventional switch needs
900 grams!
Another noteworthy benefit of our
unconventional design is longer life and
higher reliability, which makes it typical of
all Alps products. Long life and reliability
are designed into everything we make,
and are further ensured by the total inhouse control we exercise over every
manufacturing step. That control starts
with the selection of raw materials, and
continues through tooling, punching and
molding. It includes the building of a
special machine to make every part of

every switch, and aspecial machine tc
assemble the finished switch. As aresult
of this control, the number of failures in
the 20 million push switches we make
every month is astonishingly small.
It is this kind of teliability, combined
with constant innovation, that has helped
Alps, in the 33 years of its existence,
become one of Japan's largest
manufacturers of electro-mechanical and
electronic equipment and components

MI as am

from television tuners to variable
capacitors and variable resistors, from
digital impact printers to cassette
mechanisms. From our nine factories we
meet the stringent demand of OEMs
throughout the world.
You will certainly want to know more
about us, about our push switches, and
about our other products. To make it
easier for you to do so, we've provided a
coupon which we invite you to fill out and
mail today.

lilt Imo

••

Call me to discuss my application
My parameters are:

II My

project volume is:

Send literature on:
Push Switches
Tact Switches
D Keyboard Switches
0 Slide Switches
IE Flex Switches
0 Rotary Switches
E Power Switches
C Lever Switches
Variable Resistors.
0 Slide
El Rotary
0 Trimpots

My application is
E Now 0 6 months

1Future

Name
Co.
Dept.
Tel.
Address
City
State

Zip
ALPS ELECTRIC
(U.S.A.) INC.
100 N. Centre Avenue,
Rockville Centre, NY 11570
516-766-3636

Copyright © 1981, Alps Electric (USA) Inc.
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Monoc.hipsm give you advantages
that some of the greatest
inventors never had.
The next great inventor will probably be
an electronic design engineer, and it could
be you! In fact, with your imagination and
MonochipTM semi-custom ICs, you actually have
several advantages over the great inventors of
the past.
Fast development.
When you have an idea for agreat design,
you don't have to wait centuries for someone to
develop the technology to make it areality. In
fact, with Monochips, you can have prototype
ICs in 8weeks for as little as $2,800.
Easy development.
Monochips are an extraordinary invention in
themselves. Their circuit components—the first
five layers—are already in place when you
start designing. All you do is connect them to
create the circuit you need. Working from your
layout, we etch the sixth and final layer, and
make the prototypes. After you approve them,
we produce from 1,000 to 500,000 parts for you.
The result? You can improve your products
immediately— by shrinking their size, increasing their reliability, and making them expensive
and difficult to copy.
Simple modification.
Monochips offer you maximum design flexibility. At any time, we can modify your circuit and
deliver new prototypes in just four weeks!
Put yourself in the picture NOW.
Your place in history is waiting...so start on
your great inventions right away. Our Monochip
Design Kits let you develop your own semicustom IC—linear, CMOS, NMOS, CML, or
bipolar— for only $25 to $59 per kit. Call us
today to order your kit or for more information.
Interdesign, 1255 Reamwood Avenue, Sunnyvale,
CA 94086. Telephone (408) 734-8666.

This space
reserved for you.

Interdesign
1255 Reamwood Avenue
Sunnyvale, CA 94086
D Send me more information on
Monochips -.
E] Provide me with ordering information
on your design kits.
Name
Title
Company
Street
City
State

ZIP

Telephone

Monochip:the semi-custom IC.
Interdesign is a Ferranti Company.
C-)1981, Interdesign, Inc.
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We're taking on
the future.
At NEC Microcomputers, Inc., we don't wait for the future. We
reach out and grab our share. And that's how we can help you beat
your competition.
From top-quality commodities to exciting product innovations,
NEC has what it takes to stay out front:
Memories. This year, we're introducing the p2D4164 64K Dynamic
RAM (+5V single power supply). In addition, we offer off-the-shelf
delivery on 2K x8Bipolar PROMs, 16K Dynamic RAMs, 4K and 8K
Static RAMs, and 1K and 4K CMOS RAMs.
Microcomputers. We're breaking new ground with the µPD80C48,
our CMOS version of the 8048. We offer immediate availability on
the µPD8022 8-bit single-chip microcomputer (with A/D capability).
We also have afull range of other single-chip microcomputers, from
the µPD8021 through the µPD8049, and afull line of 4-bit single-chip
microcomputers with PMOS, NMOS and CMOS technologies. And
we're aleading supplier of the complete 8080A/8085A multichip
families.
Controllers. This year, we'll be bringing you the µPD7720 Signal
Processor for voice band applications. We also offer the µPD765 Floppy
Disk Controller and the µPD7201 Multi-Protocol Serial Controller.
(Both the 765 and the 7201 were originally designed and introduced
by NEC, and are now available from alternate U.S. sources.)
So whatever your product idea—simple or advanced—we can deliver
the semiconductor products to match. If you can't take advantage of
our components, we'll support you with agrowing line of M ultib us TM*
compatible boards.
We'll help you stay ahead of your competition. Because we stay ahead
of ours.

For details on any of our products, contact NEC Microcomputers, Inc., 173 Worcester Street, Wellesley,
MA 02181, (617) 237-1910. Regional Sales Offices: EASTERN, Melville, NY (516) 293-5660;
MIDWESTERN, Rolling Meadows, IL (312) 577-9090; NORTHEASTERN, Woburn,
MA (617) 935-6339; NORTHWESTERN, Cupertino, CA (408) 446-0650; OHIO
VALLEY, Southfield, MI (313) 352-3770; SOUTHWESTERN, Orange, CA
(714) 937-5244; SOUTH CENTRAL,

WEC

Dallas, TX (214) 931-0641;
SOUTHEASTERN, Pompano Beach,
FL (305) 785-8250; MID-ATLANTIC,
Sevema Park, MD (301) 647-8023.

NEC Microcomputers, Inc.
We're taking on the future.

ar
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Tu•Multibus is atrademark of ntel Corporation.

Look closely, and
er actually does the work of two
dlers.
8AE is ahigh-speed ambient handler that can also meet your occasional
evated temperature handling needs. Best of all, you get both ambient and hot
andling capabilities for the price of some competitive ambient handlers alone.
The 3608AE delivers 11,500 DPH (at 120 ms test time) in the ambient
handling mode. With the simple flip of aswitch, the 3608AE becomes an
elevated handler, delivering 900 DPH at test temperatures up to 155°C (
1-.-5°C).
Microprocessor-based electronics give the 3608AE more uniform temperature
control. Microprocessors also control the handler's self-diagnostics,
sort parity and status indicators.
Best of all, the 3608AE gives you the rugged reliability that MCI'
builds into every handler.
Call or write MCI' today for detailed information on the new 3608AE.
And find out why it's two of the best IC handlers you can buy.

Micro Component Technology Inc.
P.O. Box 43013, St. Paul, MN 55164, (612) 482-5170
Circle 214 on reader service card

NCC New products_

$20,000 system puts 68000
on Multibus, runs large
Fortran 77 programs
In the eyes of many, nothing would
be more desirable than a combination of Motorola's 68000 microprocessor with Intel's Multibus (IEEEP796). A number of Multibus-compatible boards are available to augment the functions of the microcomputer, whereas the 68000 is apowerful 16-bit processor. The use of 64-K
random-access memories, subsidiary
processors, a51
/-in. Winchester disk
4
drive, and several software and interface features further enhance the
design of the CTS-300 integrated
microcomputer system from Codata
Systems Corp.
The CTS-300 crams 256-K bytes
of RAM onto the same board as the
central processing unit, so that the
68000 can take full advantage of the
memory's 200-ns access time by
using the RAM as a cache. In fact,
the 8-MHz version of the 68000
employed can operate at full speed
with no wait states at all when using
the cache. The processor can directly
address up to 2 megabytes of RAM
on other Multibus cards. All RAM
has parity checking, but not all has
error checking and correction.
Compiler. Since so much main
memory is directly addressable by
the 68000, the CTS-300 can fully
implement Fortran 77 with acompiler that costs $450 per copy. The
compiler occupies about 100-K bytes
of memory and works at speeds of
about 7,000 lines per minute. When
it becomes available in August, it
will be possible to off-load into the
CTS-300 from a mainframe any
programs coded in Fortran 77, such
as those translated from Fortran 4
into Fortran 77 by the compiler
released this month for the IBM 370
series. Notes Codata director of
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marketing Beau Vrolyk, "For the
first time, we are offering the user a
personal computer capable of running large Fortran programs—and
at avery reasonable cost."
A Pascal compiler (also $450 per
copy) has been written in the native
code of the 68000, and it can be run
on the CTS-300. It occupies about
96-K bytes of memory and handles a
superset, not subset, of the International Standards Organization's Pascal. Deliveries of the Pascal compiler
will begin in June. The CTS-300 can
also run a monitor program written
in Pascal. "To the user, this monitor
looks like Unix," notes Vrolyk. "It
has directed ho and subprocesses,

but not concurrent processes."
The 68000 is aided by aseries of
controllers, each of which has its
own 8085 microprocessor. One is a
cathode-ray-tube and keyboard controller, with features including inverted video, blinking, underlining,
and full cursor addressing. Another
is a floppy-disk controller, including
direct memory access, multiple-master mode, and a4-K-byte data buffer
for consecutive sector transfers. A
separate controller for the Winchester disk drive has features similar to
the floppy-disk controller's. The
Winchester controller uses the faster
Signetics 8X300 controller chip instead of an 8085. Also, there is a
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New products
serial input/output controller that
can handle four channels, each of
which is aconcurrent-interrupt—driven RS-232-C port.
Tape interface. There is also an
interface for a nine-track magnetictape storage system that can interface with either an Intephase- or
Comark-type tape unit, which has a
capacity over 10 megabytes using an
IBM 45-in./s format.
The CTS-300 comes as an integrated microcomputer system, and
the company has yet to decide
whether it will make the 68000 CPU
board available as a separate product. The system is packaged similarly to Codata's previous products, the
CTS-100 and CTS-200, which are
Multibus-oriented integrated systems using aZ80A under CP/M and
a Z8000 under Xenix, respectively.
The system includes a detachable
keyboard with 18 programmable
function keys, a9-in. CRT displaying
80 characters by 25 lines, and two
51
/-in, disk drives. Depending upon
4
the configuration ordered, the disk

drives may be two double-sided, double-density floppy-disk units containing a total of 696-K bytes or one
floppy-disk drive and one Winchester drive. The Winchester drive is
the Seagate Technology ST 506
drive, which stores about 6 (unformatted) megabytes. When the Seagate ST 512 drive, with acapacity of
about 12 megabytes, becomes available, it will be offered as an alternative to the ST 506.
The Multibus architecture allows
multiple processors to be used in a
master-slave arrangement, although
the CTS-300 is initially configured
as a single-user system. The Multibus card cage has nine slots, giving
the user the option of adding four
Multibus cards of his own for system
expansion. The price of the CTS-300
system, with 68000 card and Winchester and floppy-disk drives, is
about $20,000. First deliveries will
take place this month.
Codata Systems Corp., 285 N. Wolfe Rd.,
Sunnyvale, Calif. 94086. Phone (408) 7351744 [421]

1-Mb/s twisted-pair network
connects up to 64 devices
Using RS-422 twisted-pair connections rather than coaxial cable, the
Corvus Omninet is a low-cost way
for 64 devices to share a local network. The types of hardware that
may initially be interconnected include Apple 2 and 3, LSI-11, and
Onyx computers, as well as any of
Corvus's disk drives. Connection of
Tandy's TRS-80— and S-100—based
computers, as well as the most popular types of printers, will be added in
the third quarter. The network will
operate at a 1-mb/s data rate, and
each device will gain entry to the
network through an interface device
called aTransporter.
Appropriately enough, the Transporter operates at the fourth, or
transport, level of the International
Standards Organization's seven-layered networking highway. The
Transporter units are designed
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around a Motorola 6801 processor
and a custom gate array and are
priced at $450 for the Apple computers, $600 for Onyx computers,
and $750 for Digital Equipment
Corp.'s LSI-11s. For the Corvus 51
/4
and 8-in. Winchester disk drives, the
Transporter unit is integrated into a
disk server card, which costs $1,000
and adds security features; first in,
first out communication channeling
(which Corvus calls "pipes"); and
disk spooling to the network. The
entire Omninet can also serve as a
base for the company's Constellation
networking applications software,
which operates at ISO levels five
through seven.
The Transporters also include a
unique structure for dismantling
packets and demultiplexing. Using a
direct-memory-access transfer technique and operating on the fly, the

Transporter can separate a received
data packet into two portions, such
as status information and data, and
transfer it directly into the main
memory of the attached computer. It
does this with only one small buffer,
a3-byte FIFO.
Almost virtual. Like other local
network offerings such as those by
Nestar, Ungermann-Bass, Zilog, and
Xerox, Omninet is a carrier-sensing
multiple-access system. It is different, however, in that it does not use
collision-detection routines. The
Corvus Omninet uses a DMA-transfer architecture based on "microvirtual circuits," anew term coined by
Corvus. Notes Omninet project
manager Phil Belanger, "This is
more than adatagram, yet not quite
areal virtual circuit." The difference
is that the Omninet does not weed
out extraneous packets, and it does
not have all the security features of a
true virtual circuit.
What it does have is a system of
low-level acknowledgments, which
are different types of packets from
those that carry data. The network
specification calls for a maximum
interval of 15 gs between the time a
data packet is put onto the net and
the time an acknowledgment of that
packet must start back to the sender.
If it does not arrive within the time
window, the data packet is retransmitted. The acknowledgment packet
is given ahigher priority than adata
packet, unlike other packet schemes
in which all packets are treated
equally. "With our method, we can
guarantee the arrival order of the
data packets without requiring extensive packet-tracking overhead,"
adds engineering vice president
Mark Hahn.
Although it does not maintain
extensive collision-detection circuitry, Omninet has two methods for
avoiding collisions. The first is a
method that Corvus calls a "software level of randomness," which
enters data packets into the net
according to random numbers assigned to and based on the number
(from 1 to 64) of the sending network member. The Transporters
keep track of the number of collisions that have occurred recently on
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Portable
468 Oscilloscope

A new standard

in digital storage.
10 MHz storage in a
100 MHz oscilloscope.
The powerful, portable 468.
Storage that's easy to use. Check the front panel.
Controls are familiar, comfortable: VOLTS/DIV,
TIME/DIV, VERT MODE ...But the 468 gives you
digital storage — with displays that don't fade,
bright traces of single-shot events, unlimited storage time — digital storage at the touch ofa button.
Pre-trigger viewing, digitally-controlled cursors, signal processing. Looks at signals either
before or after your trigger. Use digital resolution
for timing measurements and catching glitches.
Choose optional data processing — either internal
signal averaging or data output IEEE-488. Move
stored traces to compare waveforms.
Plus, jitter correction, interpolation,
and envelope mode. All 468 exclusives.
No more shifting signals. Continuous
waveforms, rather than dot patterns. The
ability to find missing pulses, catch glitches
and detect aliasing. And 10 MHz useful
storage bandwidth using an interpolator
and a25 MHz digitizer. All features that
make the 468 adigital scope that's easier to
read and more accurate.
Industry standard non-storage
performance, too. In the nonstorage mode the 468 has every feature
of the 100 MHz 465B. Call your nearest
Tektronix office today and ask to see
the new standard in digital storage.

We're,
going
places.

Copyright (I) 1980, Tektronix, Inc. All rights reserved. 917

For the address of your nearest
Tektronix Field Office, contact:
U.S.A., Asia, Australia, Central C.,
South Arnerica,Japan
Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075
Phone: 800/547-1512
Oregon only 800/644-9051
503/644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Enrolee, Africa,
Middle East
Tektronix International, Inc.
European Marketing Centre
Postbox 827

Canada
Tektronix Canada Inc.
PO. Box 6500
Barrie, Ontario ¡AM 4V3
Phone: 705/737-2700

1180 AV Amstelveen
The Netherlands
Telex: 18312
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New products
the net, and when the collision rate
groivs larger, the randomness factor
is increased to alonger interval.
The second method is implemented in the carrier-sensing hardware in the Transporter units, which
makes decisions about bus traffic
within a 100-ns time frame. The
overall reduction in collision-avoidance circuitry allows the Transporter
•
to implement the physical link and
the data link of an RS-422 connection using only two chips --the
SN75174 and SN75175 transceivers

from Texas Instruments.
The data packets used in the Corvus network are also different in that
they are of variable length. "The
actual limit in length of adata packet is 2-K bytes, but as a matter of
policy we are starting out using only
up to 600 bytes," notes Hahn. He
adds that, as Xerox has done with
Ethernet, Corvus is willing to license
Omninet at avery reasonable cost.

where multitasking applications increasingly call the play. "Multitasking requires a 10-megabyte capacity
and faster access than is yet available on other 51
/
4-in. Winchesters,"
says company president P. S. Sidhu.
The MPI model 10 has a 10-megabyte formatted capacity (12.06 megabytes unformatted) and an average access time of 25 ms. Its datatransfer rate, another key speed
Corvus Systems Inc., 2020 O'Toole Ave.,
measurement, is 5 Mb/s. Sidhu
San Jose, Calif. 95131. Phone (408) 946claims the model 10 operates up to
7700 [427]
three times faster than other announced 51
/-in. Winchesters.
4
Higher densities are achieved
through the proprietary design of an
on-board microcontroller for open10-megabyte 51
4 -in. Winchester
/
loop track reading and head positioning, Sidhu claims. Track-toaccesses in 25 milliseconds
track access time for the drive is 3
ms. Additionally, the microcontrolThe first 51
4 -in.
/
Winchester disk
the inrush of new entries.
ler directs the thermal-compensation
drives started to roll out in quantity
One such is the initial Winchester and air-filtration system that makes
as recently as late last year. But family from floppy specialist Micro
use possible in most environments.
already the microcomputer market
Peripherals Inc., which is slotting
MN's drive is compatible with
gives signs of demanding more per- what it calls its Super Micro WinShugart SA-1000 and Seagate STformance and added features from chester into desktop microsystems,
506 interfaces. It has atrack density
of 371 tracks/in, and abit density of
8,000 b/in. The small Winchester is
rated at a 10,000-h mean time
between failures, with a mean time
for repair of 30 min. The hard (uncorrectable) read error rate is given
as 10 -12 ,and the soft read error rate
is 10 -1 °. The unit is shock-mounted
and uses only 30 W.
Future members of the MPI family
will have 20 and 40 megabytes of
formatted capacity (24 and 48
unformatted), and each drive will fit
the slot of astandard 51
/-in, floppy4
disk drive. The model 10 will sell for
less than $1,000 in quantity, with
evaluation units expected to be ready
in September.
Micro Peripherals Inc., 9754 Deering Ave.,
Chatsworth, Calif. 91311 [430]

Terminal recognizes
voice, keyed inputs
Interstate Electronics Corp. is tying
its established voice-recognition
board to a terminal to make a unit
218
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We've extended the
capacitance ranges
of our NPO Ceramic
Capacitors
(And reduced the prices)
Vitramon, Incorporated has taken abold
step to curb inflation and lower your
component costs.
We've increased the capacitance
ranges of our NPO monolithic ceramic
chip and "VP" Radia• -lead Capacitors —
and reduced prices below 1980 levels.
(So you'll receive more capacitance for
your money.)
A new, high-quality dielectric system
has enabled us to increase the capacitance ranges from 50% to 160% on our
11 body sizes of "VEE JEM" NPO Chip
Capacitors. The versatile "VP .'
Ceramic
Capacitor series is also available with
similar capacitance increases.
For example, the smallest chip body
size was increased from 150 pF to 390
pF — the largest from 18,000 pF to
27,000 pF
The NPO is the most stable dielectric
used in monolithic ceramic capacitors:
a0±30 ppm/°C T.C., amaximum
dissipation factor of 0.1% —virtually no
capacitance change when subjected to
voltage, frequency, temperature or time.
We've taken the first step V
Icurbing
your component costs. You can take

the next step by calling us for aquotation
or free catalog.
You'll find it hard to beat our combination of extremely high quality, increased
capacitance and lower pricing.
«
PIP.)

Part No.

Vdc

Old Range (pF)

New Range (pF)

"VP"
RadialLead

VP12
VP12
VP22
VP22
VP23
VP23

'
00
50
100
50
100
50

1- 1800
2000-3900
180-1800
2400-3900
2400-10,000
11,000-15,000

1-3900
100-4700
10-3900
180-5600
4700-15,000
4700-22,000

CHIP

VJO504
VJO805
VJ 0905
VJO907
VJ 1505
VJ 1805
VJ1210
VJ 1808
VJ1812
VJ2321
VJ2224

10-150
1-680
10-680
620-1100
680-1300
620-1600
1300-3900
1500-3900
1500-6800
6200-15,000
6800-18,000

1-390
1-1000
1-1200
10-1800
47-2200
180-2700
220-4700
680-5600
470-.01 i./F
1200-.022 pF
1200-.027 pF

Vitramon North America
Division of Vitramon, Incorporated
Box 544, Bridgeport, Conn. 06601
Tel: (203) 268-6261
Vitramon Limited (London)
Vitramon GmbH (Stuttgart)
Electronics/April 21, 1981

Vitramon France S.A.R.L. (Paris)
Vitramon Pty. Limited (Sydney)

Vitramon Japan Limited (Tokyo)
Vitramon do Brasil Ltda. (Sao Paulo)
Circle
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New products
that responds to both keyboard and
voice inputs. According to the firm,
it makes only one mistake per 100
words of voice input, on average,
once trained to aspeaker's voice.
The intelligent terminal, dubbed
the VRT 101, will have a speakerdependent vocabulary with a maximum of 100 words at any given time,
or for each menu function. Total
vocabulary is limited by disk-storage
capacity.
The Z80-based terminal has a48K-byte main memory. A 100-K-byte,
51
/-in. floppy-disk drive is standard,
4
and up to four floppy drives can be
added. The terminal screen displays
24 80-character lines, and two RS232-C ports provide 9,600-b/s serial
communication.
The unit uses the CP/M operating
system, so a wide range of applications software is available. The standard system also includes voice-utility software, for uploading and downloading patterns and training the
system to each speaker's voice. The
program displays each word on the
screen, and the user repeats it until
the system determines it has the necessary pattern to recognize that person's voice for future uses. The utility program also handles editing and
generates ASCII strings from voice
input.
The VRT 101 uses either ahandheld or headset microphone; anoisecancellation microphone is available
for noisy environments. The system
also has afour-level volume control,
so that the user can vary his or her
distance from the microphone. Inputs from the microphone or keyboard are handled by the system in
the same manner.
The firm sees the market opening
up for the voice-recognition products
this year and expects the VRT 101
to find use as a voice-recognition
evaluation system and in end-user
applications such as computer-aided
design and manufacture, word processing, and data entry. Firm pricing
is not yet set but is said to be approximately $5,000. Delivery is set for
the third quarter.
Interstate Electronics Corp.,

1001 E. Ball

Rd., Anaheim, Calif. 92803. Phone (714)
635-7210 [423]
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1-MHz, 8-bit merged-MOS microcomputer
runs on 15 mW, comes in chip-carrier
Motorola is calling the 8-bit
MC146805G2 microcomputer a
complementary-mos device even
though only about 30% of it is actually c-moS. The merged-mos approach in this case has yielded a
balance between n-channel and
p-channel mos that is "not the 50-50
proportion that you often see," says
G. Wesly Patterson, head of the
firm's 8-bit microprocessor operation
in Austin, Texas.
"For example, in the memory
area, we are using predominantly
n-mos. The proportion of p-channel
devices is very low. And in the control logic section we are using conventional c-mos design almost entirely because we want it to have
very low static power—or very low
power, period."

The G2 microcomputer, which is
priced at $22.25 each in lots of
1,000, combines the firm's
MC146805E2 c-mos microprocessor with 2.2-K bytes of read-only
memory. The E2 is a bus-oriented
device that misses single-chip computer status only because of the
absence of Rom.
Capitalizing on merged-mos's density and low-power advantages, Motorola plans to use the G2 microcomputer to spearhead adrive to market
c-mos processors in leadless chipcarriers. This is part of athrust into
portable applications.
To keep the chip small, the decimal adjustment module and the B
accumulator were omitted on the
G2. Aside from the B accumulator
instructions, the G2's instruction set

•
4 11.0.11.

1411.11e.
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If you're now designing a
low-speed modem into
our system, you suddenly
need alot less space.
300 Baud Full Duplex
Bell 103 Compatible

•1200 Baud

300 or 1200 Baud
Switchable Modem

Full Duplex 4-Wire
Bell 202 Compatible

Phone Line Interface
Auto Dial/Answer
FCC Certified
Nothing can match our new
LSI Modem Modules for size.
Nothing can match them for reliability, performance or cost,
234"
either.
Think of them as communication modules and right now
they're available in Bell 103 &
202, FCC certified Phone Line
Interface,CCITT V. 21 & V.
23—and other configurations.
(Use our Phone Line Interface
alone or with any of our modem
modules and FCC re-certification is not required.)
Instead of 100 parts, our LSI
Modem Modules have 11. All of which
means that whatever your modem surface area is now, you can cut it by at
least 1/3.
Performance is better. Reliability is
better. Even the cost is alot better. You'll save at least 10 010 compared with what you're now paying for low-speed modems.

We'll make one
just for you.
Here's how to do it: Send us
the pin-outs, interface signal description and dimensions of
your current modem card—
along with the coupon below. It
can be either a specific modem
for your application, or one that can
handle multiple modem functions such
as 300 and 1200 baud in the same
module.
In 30 days we'll present you with a
working modem system that can be plugged
right into your system. Tell us how many you
need, and we'll hang aprice tag on it, too.
Modem Modules are not hybrids.
They're the world's first custom LSI lowspeed modem series to include all analog and digital functions.
And something of asmall miracle.
Send in the coupon below, or if you want to get things going
right now, just pick up the phone and call us today.

Introducing
Novation's LSI
Modem Modules

The only way for you to know just how great our LSI
Modem Modules are, is to have one for yourself.

Yes, you've got me thinking. Tell me more.
Name
Address
City

State

Zip

Company
Title

Phone (

)

Mail lo: LSI Modem Modules, Novation, Inc.. 18664 Oxnard Street, Tarzana, CA 91356

LSI
Modem
Modules

by

Toll Free:
(800)
423-5410

Novation
TM'

In California
(213) 996-5060
Circle 221 on reader service card

New products
is the same as the 6800's. Patterson
says the accumulator was not needed
in the G2's applications.
The 40-pin device runs at dc to 1.0
mHz using a3- to 6-V supply. With a
5-V supply, typical operating power
consumption is 15 mw. In its lowpower modes, the device has arange
of 0.1 to 3mw.
The single-chip system is truly
static and contains 112 bytes of random-access memory. It will branch
on condition on any RAM bit or
input/output pin, of which there are
32. Of the Ito lines, 4 drive 10
mA for light-emitting-diode displays,
12 drive 2 MA, and 16 drive two

low-power Schottky TTL loads. The
timer has an 8-bit programmable
counter, a 7-bit programmable prescaler, and three input modes: external, internal, and gated-clock. Other
G2 features include a 6-bit stack
pointer, an 8-bit index regulator, a
13-bit program counter, and a 5-bit
condition-code register. The G2's
self-testing checks all addressing
modes, most of the instructions, and
the basic operation of RAM, ROM,
ports, and timer.
The MC14685G2 will be available
right after the NCC.

ronmental specifications suit it to
field operation: it operates over a
humidity range of 20% to 80% and
over a temperature range of 10° to
43°C. Delivery takes 30 days.
Digitronics Division, Comtec Information Systems Inc., 53 John St., Cumberland, R. I.
02864. Phone (401) 724-8500 [424]

8-in, floppy drive
has linear positioner

Motorola Inc., 3501 Ed Bluestein Blvd., Aus-

As its entry into the high-density
8-in, floppy disk-drive market, Decitek Corp. is announcing a 1.6-megabyte 8-in, drive compatible with
Shugart systems. The new model
8302 is adouble-sided, double-densiPortable data-entry terminal
ty unit with 37% fewer parts than its
has full alphanumeric keyboard
Shugart competition, according to
Decitek —a reduction that the firm
With a typewriterlike keyboard, a dom-access memory, the latter being claims results in a 50% increase in
built-in 40-column dot-matrix print- partially used by 16 separate accumean time between failures to
er, a two-line liquid-crystal display, mulators.
12,000 h.
and prompting software, the portOptions include optical-characterThe unit also has linear-stepper
able series 400 Alpha-verter from recognition and bar-code scanners, a head positioning, microprocessorthe Digitronics division of Comtec ticket punch and reader, check-digit driven control and diagnostics, and a
Information Systems Inc. is almost a verification, avariety of form printprice of only $670 in 100 unit lots.
communicating small computer. But ers, and atape-storage enhancement
The 8302 is aimed at originalthe Cumberland, R. I., firm calls it a allowing up to 150,000 characters to equipment manufacturers and Decidata-entry terminal and is pricing it be stored.
tek is gearing its production proporaccordingly: in original-equipDigitronics' Glenn F. Bowgren, tionately. The company plans to
ment—manufacturer lots, the 400 vice president and director of mar- build 8,000 drives between now and
would cost $2,995.
keting, expects the unit to fill appli- June and conservatively plans to proThe Alpha-verter is an extension cations in remote data entry, data duce more than 24,000 of them
of Digitronics' numeric-only Porta- manipulation, and communications. annually. The latter figure will probverter data-entry line and offers "The 400 is almost ideal for go- ably grow with the drive market,
users agrowth path of more capabil- anywhere data input/output," he which is itself expanding at about
ities as their applications become says. Its array of accumulators and 45% yearly.
more complex. It also offers commu- function keys aids the capture of varSimple design. To position its
nications at 1,200 b/s in batch mode ious data types and their quick char- read/write heads, Decitek uses a
or 300 b/s in interactive situations. acterization.
mechanically simple linear stepping
The unit uses either its built-in
Routines. The 400's programming motor rather than the more complex
acoustic coupler or an RS-232—com- is simple, but can branch, prompt rotary stepper. The linear design is
patible direct-wire connection.
the operator as to the field to be said to eliminate much of the
The 400 has astandard typewriter entered, control whether numeric or mechanical wear caused by head
keyboard layout with an additional alphabetic data is required, sequence movement during seek operations
embedded calculator keyboard. It entries, control field size, carry data and as much as 50% of the noise
also stores data on tape through a from record to record, and perform produced by competing units. Deciremovable 97,000-character car- several other routines.
tek claims to have been the first in
tridge.
Bowgren notes that the 400's key- this market to apply stepper technolThe system is built around an board design and software suit it to ogy to a single-sided floppy-disk
Intel 8085 microprocessor, firmware use by non—data-processing person- drive introduced about one year ago.
stored in programmable read-only nel —accounting clerks, salesmen,
The stepper approach allows the
memory, and about 4-K bytes of rantypists, and shop employees. Its envi- company to retain about 95% parts
222
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The first personal computer
for under $200.
The Sinclair ZX80.
A complete computer—
only $199.95 plus $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.
It's the Sinclair ZX80. The computer that
"Personal Computer World" gave 5stars
for 'excellent value:
The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.
You simply take it out of the box, connect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the manual in your hand, you'll be running programs
in an hour. Within aweek, you'll be writing
complex programs with confidence.
All for under $200.
Sophisticated design makes the
ZX80 easy to learn, easy to use.
We've packed the conventional computer
onto fewer, more powerful LS! chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly portable computer (6 1
/"x81
2
/"x11
2
/"and amere
2
12 oz.). The ZX80 also features atouch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.
Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.
The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there's achapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.
You'll also receive acatalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes, from
games and home budgeting for just $6.95,
to Sinclair's unique Computer Learning Lab
(a workbook, six cassettes with 100 lessons,
and two cassettes for storing programs).
ZX80's advanced design features.
Sinclair's 4K integer BASIC has performance features you'd expect only on much
larger and more expensive computers.
• Unique 'one touch' entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

• Automatic
error detection.
A cursor identifies errors
immediately to prevent entering
programs with faults.
• Powerful text editing facilities.
• Also programmable in machine code.
• Excellent string handling Capability—up
to 26 string variables of any length.
• Graphics, with 22 standard symbols.
• Built-in random number generator for
games and simulations.
Sinclair's BASIC places no arbitrary restrictions on you—with many other flexible
features, such as variable names of any
length.
And the computer that can do so much
for you now will do even more in the future. Options will include expansion of 1K
user memory to 16K, aplug-in 8K floatingpoint BASIC chip, applications software,
and other peripherals.

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.
All you need to use your ZX80 is astandard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV. Also included is aconnector for
aportable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

Order your ZX80 now!
The ZX80 is available only by mail from
Sinclair, aleading manufacturer of consumer electronics worldwide.
The ZX80 is afamily learning aid. Children 10 and
above will quickly understand the principles of
To order by mail, use the coupon below.
computing—and have fun learning.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
To order call tell free: 800-543-3000.
The ZX80 is backed by a10-day moneyIn Ohio call: 800-582-1364.
back guarantee, and a90-day limited warranty Ask for operator #508.
which can be extended by 12 months under Sin- Phones open 24 hours aday, 7days aweek.
clair's extended service program for $25.00.

5mruclair

Sinclair Research Ltd., One Sinclair Plaza,
Nashua, NH 03061.

r
To: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

Please send me
ZX80 personal computer(s) at $199.95 each (US dollars), plus $5
shipping. (Your ZX80 may be tax deductible.)
Send me
Computer Learning Lab(s) at $49.95 each.
Register me for
extended service program(s) at $25.00 each.
Ienclose acheck/money order payable to Sinclair Research Ltd for $
Name
Address
City
Occupation

State

Zip
Age

Intended use of Z/(80
Have you ever used acomputer? 0 Yes DNo Do you own another personal computer? 0 Yes CI No
04ES j

SIEMENS

New products

Siemens Ferrites
available nationwide
from Permag.
Permag Corp.
400 Karin Lane
Hicksville, NY 11801
(516) 822-3311

Permag Pacific Corp.

commonality with its earlier drive,
thus helping push costs down. A onepiece positioning mechanism is said
to eliminate ajustments of head azimuth and penetration.
The entire positioning subassembly may be removed by unscrewing a
single screw. This cuts repair time to
as little as one-half hour.
All major functions within the
drive are microprocessor-controlled,
including seek, control, and index or
sector mark generation. Diagnostic
routines also wring out the drive's
mechanism, with faults indicated by
a light-emitting diode. The diagnostic package can be run indepen-

dently of the drive's controller, with
the drive in or out of the system.
According to the maker, the 8302
is jumper-compatible with almost all
other double-sided, double-density
floppy disks now available. With a
total of 154 tracks, it reaches its
designed storage density of 1.6
megabytes in hard-sectored format.
The data-transfer rate reaches 500
kb/s; seek time is about 3ms, track
to track, with a settling time of
about 15 ms. Latency time is about
83 ms and average access time about
174 ms. Delivery is immediate.
Decitek Corp., 129 Flanders Rd., Westboro,

10631 Humbolt Street
Los Alamitos, CA 90720
(714) 952-2091

Permag Sierra Corp.
1159 Sonora Court
Sunnyvale, CA 94086
(408) 738-1080

Permag Dixie Corp.
1919 Hills Avenue, N.W.
Atlanta, GA 30318
(404) 351-0994

Permag Central Corp.
1213 Estes Avenue
Elk Grove Village, IL 60007
(312) 956-1140

Mass. 01581. Phone (617) 366-8334 [431]

Permag Northeast Corp.

Floppy disk stores
up to 2 megabytes
The 1117 family of 51
4 -in. floppy/
disk drives from Micropolis uses special disks made by Dysan Corp. of
Santa Clara, Calif., and a narrow
head gap to double the standard
"quad" density to up to 2 megabytes. The 100-gin. head gap used in
other Micropolis drives has been
reduced to a proprietary length
of from 50 to 70 gin. The gap width
remains at 6,200 Min. Capacity of
the doubled-sided 96-track/in, mod-

224

el is 2 megabytes; the 100-track/in.
drive stores 1.92 megabytes.
The drives' heads are supplied by
Nortronics Inc. of Minneapolis. The
Dysan medium used achieves 12,000
flux changes per inch and comes in
single- and double-sided versions.
In order to ruggedize the system
and provide the necessary speed,
temperature, and alignment stability
to double storage density, the firm is
going from stamped-steel construc-

10 Fortune Drive
Billerica, MA 01865
(617) 273-2890

Permag Minnesota Corp.
14956 Martin Drive
Eden Prairie, MN 55344
(612) 934-4635

Permag Magnetics Corp.
2960 South Avenue
Toledo, OH 43609
(419) 385-4621

Permag Southwest Corp.
1111 Commerce Drive
Richardson, TX 75081
(214) 699-1121

SIEMENS

The Ferrite Corps.
Siemens offers top-rank array of 'ferrite cores
plus world's most complete line of hardware.
Since the beginning, when powdered chemicals
were first fired to create the ferrite core, Siemens
has been aworld leader in the development of
new core types and new ferrite materials. Today,
our llne is unsurpassed in quality and consistency.
Siemens broad span of ferrite co -es includes :he
world's lamest line of Pot cores and HM cores—
from 3.3 mm diameter to 114 mm diameter And
our RM cores, so space-efficient on PC boards,
range from RM3 to RM14.
PM cores (50 mm diameter and up) and highperformance CC cores are among those avalable
in the prec'se values and tolerances you require—
for power tansformers, for example.
When n. comes to '
'errite cores lb -switching power
supplies, output chokes, measuring equipment,
tuning circuits—you name it —Sie -nens
supplies it.

Specify Siemens and
Circle 225 on reader service card

And the range of Siemens hardware makes
it all a great combination of convenience
and economy. No more searching for bobbins,
mounting clips, mounting assemblies, or adjustment cores. All and more are readily
available from Siemens.
For further information, return the
coupon to Siemens Corporation,
Components Group,
Iselin, New Jersey.

Fast delivery of
High Sensitivity
Relays...

200 Micro-Joule
Maglatch Relays
Ship in 2-4 weeks
Now available for fast delivery in only 2-4
weeks after receipt of order, the Electrodyne
15 Series Magnetic Latch Relay is designed
for direct drive interfacing between low-level
digital logic circuitry and high-power peripheral loads such as solenoids, stepping motors
and incandescent displays. The relay incorporates two coils, one for latch and one for
reset, thus eliminating costly polarizing circuitry. The T2L5-volt and CMOS 12-volt versions incorporate 570 and 1850 ohm coils
respectively.
FEATURES:
•Miniature sealed "DIP" package.
•Contact rating: dry circuit to 2amps.
•Wide range of operating voltages.
•Balanced armature construction/high
shock and vibration immunity.
•Sensitivity as low as 50 milliwatts.
•Isolation: 1000 vrms.
•Internal suppression diodes.
Four basic types of relays come with avariety
of coil ratings and features:
•Type 10 Series, DPDT, Sensitive
•Type 11 Series, SPDT, Sensitive
•Type 15 Series, DPDT Magnetic Latch,
Dual Coil
•Type 18 Series, 2-SPDT Relays
Applications include interfaces with TTL
and CMOS logic and power circuits,
telecommunication-loop sensors, transreceivers, attenuators and test equipment.

MILLI WATTS

1000

COIL POWER CONSUMPTION
AT NOMINAL VOLTAGE

210
50
TO-5

GENERAL
PURPOSE

For complete information, contact

Electrodyne, the people who
ED • pioneered
the first balanced armature electromechanical "DIP" relay.

ELECTRODYNE, INC.

New products
tion to die casting. Two Micropolis
standards are retained, however:
lead-screw positioners are used rather than the widely applied band positioners, and the stepper motor still
makes a 30 °-per-step movement to
access the tracks. Some changes
were made in the electronics that
handle reading and writing.

The mounting form factor is Shugart-compatible. In 100-unit lots,
both drives sell for $342 (singlesided) and $376 (doubled-sided).
Delivery is set for the first quarter
of 1982.
Micropolis Corp., 21329 Nordhoff St., Chatsworth, Calif. 91311. Phone (213) 709-3300
[432]

Control and display unit
is suited to harsh environments
A low-cost control and display unit
features simplified data entry for
monitoring, control, and data-acquisition system applications that do not
require a full ASCII keyboard. The
CD/20 from Termiflex has a24-key,
tactile-response membrane pad that
suits the unit particularly to harsh
operating environments. Weighing
in at only 10 oz, the CD/20 can act
as a hand-held terminal as well as
mount on acontrol panel or desk. In
500-unit lots, it costs $245.
The unit permits single-stroke
entry of numerical data, as well as
The unit measures approximately
special function codes whose identity
7by 4 by 1.5 in. It has an operating
system designers can customize by
means of software modifications and
temperature range of — 18° to
lookup tables at ahost computer. As
+ 50 °C, operates from a single + 5v dc power supply using amaximum
an option, Termiflex will customize
the unit's keypad to show the symof 500 mA, and comes with a stanbols that are most familiar for a dard connector and 6-ft cable. Delivery takes 60 days.
particular application.
The CD/20 communicates with a Termiflex Corp., 17 Airport Rd., Nashua,
N. H. 03063. NCC booth 1350 [425]
host computer in bit-serial asynchronous ASCII format at rates of 300,
1,200, or 9,600 b/s. The unit comes
with astandard RS-232-C interface;
RS-422 20-mA current-loop or TTL
interfaces are optional. Full-duplex
communication is standard on the
unit, half-duplex is optional.
Light-emitting diodes display a
The BAC 2780SR series 2 bisynchsingle 16-character line of alphanuronous-to-asynchronous protocol
meric data using astandard 96-character ASCII set. In addition, four converter allows users to emulate
IBM equipment. KMW Systems
light-emitting diodes indicate operCorp., which has primarily addressating status. Both display forms can
be shown in flashing lights to indi- ed end-user needs for protocol concate special status conditions. The verters in graphics applications, has
CD/20 control device also contains a recently redesigned its converters,
packing onto asingle board circuitry
16-character display buffer.

Protocol converter
runs at 50 kb/s

11200 S.E. 21st Street, Milwaukie, Oregon 97222
Phone (503) 654-0711
226
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Conran announces a solid state
itzeb:«1ire_11 P
14+ "ire bones" prices.
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Solid state intelligent
keyboard for only $45
If you are considering a low cost type
keyboard, have we got an offer for
you. The Cortron® CF-4550 Keyboard
is a high quality, solid state, intelligent keyboard with full microprocessor
capabilities.
Compare all the features of the Cortron
Capacitance Keyboard—serial output,
N-Key rollover, automatic repeat, custom codes—with "bare bones" type
offerings. You be the judge of just how
much more the $45 starting price can
buy volume keyboard users at Cortron.

Long-life, highly
reliable keyswitch
We've designed a keyswitch with
an exceptional, true linear feel. Its
also environmentally superior to foam
pad design approaches The
keyswitch uses
the full line of impressive Cortron
keytops. All of this
with a life test
rating in excess of
100 million cycles.

On
Copyright: @ Illinois Tool Works Inc. 1981

Ferrite Core and
Capacitance ...the best
of both worlds
Cortron pioneered and built areputation
on the advanced ferrite core switching
technology. Today, there are millions
of ferrite core keyswitches in Cortron
Keyboards around the world. We've
applied this known expertise to further reduce keyboard costs. Cortron
broadens the line with the introduction
of the new capacitance keyboard. Now,
you can choose the technology to fit your
application needs from the best of both
worlds. At Cortron, our people work hard
at being responsive to your needs for
advanced technology, cost efficiency,
broad line and lower prices.
For full details and free literature on
the Cortron CP-4550—$45 Solid
State Keyboard, call or write Cortron,
A Division of Illinois Tool Works Inc.,
400 West Grand Avenue, Elmhurst, IL
60126. Phone: (312) 279-9110. TWX:
910-254-0154»

CORTRON
;),viSI. )N L»

LL ,NO ,S Tool WORKS Nt

THE KEYBOARD PROFESSIONALS AROUND THE WORLD
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VACTEC
INFRARED
OPTICAL
SWITCHES,
LED'S, DETECTORS

I
i

New .125" gap interrupters offer
22 options all with IR
transmitting seamless plastic
housing. No seams or openings to
collect dust
Some options are:
• .005 - or .010" internal
apertures
• completely sealed units
• can be immersed in cleaning
solvents
• various sensitivities
• flying leads
Write for bulletins on VTL1OD,
VTL11D, VTL12D, VTL13D
series.

\\

OR ASSEMBLE YOUR OWN
switch from a pair of clear thin
line packaged GaAs emitters,
phototransistors or
photodarlingtons with integral
molded lens. 12 detector types4 emitter types as well as
matched pairs available.
Write for bulletins on VTM-712,
VTE-712, and VTT-712 series.

VACTEC, INC.
10900 Page Blvd.
St. Louis, MO 63132
(314) 423-4900
TWX 910-764-0811
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New products
that handles the same load as an
eight-board configuration
from the firm.
The older box-level product is 9by
21 by 15 in. in size, weighs 40 lb, and
costs $3,950; the new version is
priced at $1,495 in single units and is
smaller, at 6by 12 by 15 in. and 8lb.
The new converter uses piggyback
interface modules and a Z80 microprocessor; it operates at 50 kb/s,
compared with a maximum 19.2
kb/s for the 8080-based older unit.
KMW had been buying the boards
for its protocol converter but will
manufacture the new board itself.
According to Fred Klingensmith,
earlier

vice president of marketing for the
firm, a board-level product will be
offered separately as well as boxed.
The company plans to expand the
board line beyond the IBM emulator
to include similar protocol converters
for customers using Sperry Univac,
Honeywell, and Control Data Corp.
equipment. The BAC 2780SR series
2 boxed protocol converter will be
available in June. The company has
not yet established prices for the new
board, but it plans to start delivery
in July.
KMW Systems

Corp.,

8307

West, Austin, Texas 78735.

Highway

71

Phone (512)

288-1453 [426]

Band printer puts out
1,500 lines per minute
For its first band printer, Dataproducts Corp. has pushed printing
speeds to higher rates—a maximum
of 1,500 lines/min—than normally
reached by such units. The BP-1500
operates at this rate with a 48character set, 1,200 ljnes/min with
64 characters, and 900 lines/min
with 96 characters.
"At 1,500 lines per minute, the
BP-1500 prints an average page in
1.5 seconds," says Robert J. Pieper,
marketing vice president. "This
speed makes the printer ideal for
medium- and large-system builders
seeking high-volume output devices," he adds. Dataproducts is targeting such users who previously had
to pass up inherently very reliable
band-type devices that work mostly
in the 300-to-900-line/min range.
With fewer moving parts than
drum-based printers (although both
employ impact hammers), band devices operate longer without repair
and are less expensive. The Dataproducts unit has an increased duty
cycle of 60% to 75%, up from 25%
for volume printing requirements. It
will be useful in data-processing
centers, remote batch-terminal applications, and in large distributedprocessing modules, Pieper notes.
Other BP-1500 specifications in-

dude a paper slewing speed of 50
in./s and 14 ms to advance asingle
line. The company's parallel interface has a full-line (optionally
expandable) buffer.
The BP-1500 can make five copies
of aform in addition to the original.
Fan-folded edge-perforated continuous forms can range from 3.5 to
18.75 in. wide. Character spacing is
10 to the inch and line spacing is
either 6or 8lines/in., switch-selectable. The printer runs on seven voltage levels from 100 to 240 v(+ 10%,
— 15%) at a frequency of 47 to 63
Hz. It uses amaximum of 1,100 w.
The printer has features also
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Call one of our design engineers. They're idea men—the men
who helped create what is now the largest and best line of P/C connectors around.
That's alot of connectors. More important, that's alot of experience.
And it's experience that's yours for the asking. Do ask.

How to make sure

you've specified absolutely
the best P/C connector.

VIKING
CONNECTORS

21001 Nordhoff Street I
Chatsworth, CA 91311, U.S.A.
(213) 341-4330 TWX 910-494-2094

Circle 229 on reader service card

HOW TO
WITH
STD.
587...and

find happiness
Think the new IEEE Standard
587-1980, with its guidelines for
surge testing ac power circuits,
means more trouble for you?
Think again!
KeyTek, with three compact,
modular surge test systems, can
help you face 587 without a
tremor.
KeyTek systems include everything necessary—energy source,
pulse-forming networks, operating controls, digital readout of
peak surge values, complete
safety interlocking and fullyengineered surge coupling to
active 15A and 30A ac and dc
power lines.
ONLY FROM KEYTEK

do you get all these remarkable
features:
• Surging in all four modes (line 1to
gnd., line 2 to gnd., lines 1 & 2
together to gnd., and line to line).
• Surging of heavy loads (to 10A and
beyond).
• Programmable phase angle for sequential line surging.
• Systems for surging long branch circuits, short branch circuits, or both.
• Systems can be expanded to meet
most industry specs, including
CCITT,IEC, FCC, UL, SAE and others.
KeyTek offers a broad range of
equipment, from basic, low-cost
"kickers" to sophisticated automated systems. Modular design
permits limited initial investment, future expansion with
your testing needs.
Write or call
for complete
data on KeyTek's
new 711 Series.

nun'

KeyTek
INSTRUMENT CORPORATION
12 Cambridge SI. • Burlington, MA 01803
1617) 272-5170

230

Circle 230 on reader service card

New products
incorporated in the company's established B series medium-speed printer
line, among them diagnostic and status indicators that help cut downtime by giving detailed reports about
the microprocessor and system interlocks that control overall operation.
The control panel has a built-in tester with switching to 80- or 132column multiple test patterns.
Two sensors that monitor paper
supply and paper and ribbon motion
make possible operation without
continuous overseeing by an operator. Servicing has been simplified by
self-contained hammer-flight timing
circuitry that tolerates a lower level
of skill in maintenance technicians,
the company says. The hammer sys-

tern is the 132 mark V type.
As standard features, it has formsthickness adjustments, a paper puller, four forms tractors, single-cycle
print control, and a universal power
supply. Available as options are a
power stacker, a quieting cabinet, a
forms-length—selection switch, and a
12-channel paper-tape punch.
The BP-1500's dimensions are:
height, 49 in.; width, 35.5 in.; and
depth, 29.5 in. with paper puller
removed, 38.5 in. with attached
pullers. It weighs 440 lb. First of a
new family of Dataproducts band
printers, it sells for $16.700 singly.
Dataproducts Corp.,

6200 Canoga Ave.,

Woodland Hills, Calif. 91365. Phone (213)
887-8451 [433]

600-line/min band printer
performs complete self-testing
Centronics Data Computer Corp.'s
new LP-series band printers are said
to be plug-compatible with most
Digital Equipment Corp. and Data

General computers, plus IBM's Series/1 system. The 600-line-per-minute devices include operator-activated self-testing and built-in micro-

Now, Racal-Vadic
has invisible dual
and triple modems.
Model
787
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Model
785
Racal-Vadic
Custom Modem Board

They're packaged inside TEXAS INSTRUMENTS'
Silent 700* 780 Series Data Terminals.

El

;

nthe beginning...

When Texas Instruments
designed the 780 Series of 120
character-per-second data terminals, Racal-Vadic was asked to
solve adifficult engineering and
packaging problem.
The requirement was for
modems on aPC card that would
operate full duplex at both 1200
& 300 bps; be compatible with
Racal-Vadic's VA3400 and Bell
212A & 103 type modems; operate
as adirect-connect modem or as
an acoustic coupler; yet be small
enough to fit inside Ti's portable
data terminals. An incredibly
tough problem. But Racal-Vadic
solved it.

Today...
Texas Instruments' Model
785 Portable Data Terminal includes amicro-processor controlled
DUAL originate-only, acoustically
coupled modem that operates at
1200 & 300 bps full duplex, and
is compatible with Racal-Vadic's
VA3400 & Bell's 103.
The modem for the TI Model
787 Portable Communications
Data Terminal presented an even
tougher challenge. The result is a
full originate/answer TRIPLE
modem that is direct-connect to
the switched network (with an
acoustic coupler option), and is
compatible with Bell's 212A, 103,
and Racal-Vadic's 3400 Series.

A truly universal modem packaged
on asingle PC board.
We did it for TI, and we can do
it for you. Call or write us today.

Racal-Vadic

Member IDCMA

0E1000

222 Caspian Drive
The Electron«, G 0oP
Sunnyvale, CA 94086
Tel: (408) 744-0810 •TWX: 910-339-9297
,

PHONE: (800) 543-3000, OPERATOR 507
Racal-Vadic Regional Offices: West: (408) 744-0810
East: (301) 459-7430 •Central: (312) 932-9268
Northeast: (617) 245-8790 •Southwest: (817) 277-2246
'Trademark of Texas Instruments
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New products
the entire subsystem, verifying the eight-line/in, vertical spacing.
In addition to a pedestal-mount
condition of the printer's electromemodel (iPs) with an open paper
chanical system, of the controller,
path, the company also will offer an
and even of the connecting cable.
The LP series printers offer a acoustically isolated version, the
LPQ, said to be capable of reducing
choice of four print bands with 48,
64, 96, and 128 characters. The units ambient noise below 60 dBA in the
workplace.
have abasic 132-column format with
•
The LP line currently includes
a 10-character/in, pitch and six- or
interfaces for DEC's PDP- and LSI11 systems, as well as its VAX11/780. Units are ready for Data
General's Nova and Eclipse systems
and for fBM's Series/1 computers.
Prices vary with the interface
required and the noise-dampening
feature. For example, the single unit
price for the least costly LP printer,
the pedestal-mounted LPS designed
for use with DEC'S LSI-11, is $7,525.
Prices for units operable with other
DEC computers, including the quiet
When you need hybrid packages, we may already
LPQ versions, are within about
be tooled up to make just the package you need
$1,200 of that figure. Delivery of
On the other hand, you may be facing aspecial
these units is immediate. IBM-comproblem that calls for aspecial package That's
patible models range in price from
where the Isotronics difference really shows up
$7,950 to $8,900.

processor electronics to aid both
operation and diagnostics. Yet they
sell for about the same as printers
only half as fast, says the company.
One attractive feature should be
self-testing at turn-on: by throwing a
switch, an operator can generate a
test pattern that originates in the
printer controller and loops through

because throughout our history we've worked with
hybrid circuit designers to develop new types and
styles of packages
It started when we invented the all-metal package
to meet amanufacturer's need for high reliability . And
it's been going on ever since, for nearly 20 years now,
as we've come up with innovation after innovation in
response to the industry's special needs.
What it comes down to is this We don't want to
sell you a package off the shelf if there's a better one
on the drawing board That's the Isotronics difference

AUGAT Isotronics
Isotronics, Inc., Industrial Park, New Bedford, Mass. 02745
(617) 998-2000 • TWX 710 344 1961 • Cable — Isotronics
Augat SA., 9 Allee de la Vanne. (Z .I. Sothic). B P 440 Cedex 94263/Fresnes. France/Tel: 668.30.90/Telex 201 227
Augat Ltd., Consul RD. Midland Trading Estate, Rugby, Warwickshire CV21-1PB, (0788) 70 336 Telex 311887
FLATPACKS • PLUG-INS • DUAL IN-LINES • AID'S • STANDARD HEADERS • MICROWAVE MODULES
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Centronics Data Printer Corp., One Wall St.,
Hudson, N. H. 03041. Phone (603) 8830111 [434]

Printer has
high resolution
Among three dot-matrix printers
from Anadex is a dual-mode unit
said to produce near—letter-quality
output intended for text-processing equipment. Two are aimed at
small business systems, and all will
be available in 1981's second half.
The top model, WP-6000, prints
at its best quality at 150 characters/s and 250/s for data processing.
It owes its high resolution to an 18needle head having two vertical rows
of 9 needles each. As the rows are
slightly offset from each other in the
vertical dimension, 18 dots can be
printed vertically in a single horizontal pass, appearing as a single
straight line.
For graphics, it provides a 144dot/in. resolution. Paper for the
WP-6000 may be either tractor- or
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TRW thin film resistors optimize parameters like
real estate, accuracy, speed, reliability, and
resistance range.
In discrete devices, sets, or networks.
For instance, our ultra-precision MAR series does
all of the above with absolute TC's and tolerances
to ±5 ppm/° C, ±.01%. Our smallest discrete uses
<.016 in 2.of PCB space. Complex sets and
networks include 16 Bit Binary Ladders, input

attenuators and others up to 28 pins.
In straightforward precision, we have arange of
standards in R2R Ladder, MIL-R-83401 flat pack,
and RNC resistors with averified MTBF of 280 x10 6
unit hours.
Contact TRW/IRC Resistors, 4222 South Staples,
Corpus Christi, Texas 78411. (512) 854-4872,
Dept. M. For standards in all types of resistors,
call your local TRW distributor.

TRWIRC RESISTORS
ANOTHER PRODUCT OF A COMPANY CALLED TRW
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Introducing
52 NEW Power Supplies
For The
Computer Industry
Deltron employs the latest linear technology to
bring you dual, triple and quad output computer
power supplies—specific units for microcomputers, fixed and floppy disks, controllers,
I/O devices and printers. Unequaled parts
quality and outstanding workmanship are
combined in these stock models to guarantee
reliability and top performance at modest cost.
Our broad range of standard and custom
options and accessories, and our large selection
of models, can meet the requirements of most
systems without the delays and higher costs
associated with a complete custom design.
All models are UL 478
and a 3 year transferrable
warranty applies.
For more information,
send for our new 1980 -81 catalog

New products
friction-fed, or acommercially available dual- or single-sheet automatic
feeder may be used. The price will be
under $1,500 in quantity.
The DP-9600 RO has a conventional seven-by-nine-dot matrix head
that makes it capable of 200 characters/s at 10/in. Compressed-print
capability ranges from 10 to 16.7/in.
The price to original-equipment
manufacturers is under $1,300. The
DP09600 KSR has the same printing system as the DP-9600 RO, but
includes an 80-key alphanumeric
keyboard, aseparate 10-key numeric
keyboard, and editing keys for insertion, deletion, and scrolling of data,
as well as moving acursor.
Display. A 40-character, single
line, dot-matrix vacuum fluorescent
display and a 4,600-character random-access memory allow the user
to compose a message prior to transmitting it. The display can be
scrolled in both directions. Integral,
nonvolatile memory stores commands for tab, page width and
length, and a 30-character "answerback" message transmitted whenever the printer is interrogated by a
computer or remote printer.
All three printers have RS-232-C,
current-loop, and parallel interfaces
as standard features and provide bidirectional logic-seeking.
Anadex Inc., 9825 DeSoto Ave., Chatsworth,
Calif. 91311. Phone (213) 998-8010 [436]

IQIeltecm
Nee'

P.O. BOX 1369
WISSAHICKON AVENUE• NORTH WALES, PA 19454
PHONE: 215/699-9261 TWX: 510;661-8061
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You (and we) are in a quick-moving business
News breaks frequently. Change is the name of
the game. Awareness is the way to win.
Give us one hour of your time every two weeks
and we will keep you aware of what's going on
around you arid around the changing world of
electronics technology
Keep ahead of the pack. Send in one of the
subscription cards in this issue.

234

Dot-matrix printer
is smart and fast
The model IPS-5000-C dot-matrix
printer from Dataroyal will debut at
the NCC as the third—and highend—member of the firm's IPS5000 series of small-business printers
aimed at original-equipment manufacturers. Smarter, faster, and more
capable than its predecessors, it "has
the flexibility and ruggedness to run
and run hard in any small-business
or commercial printing application,"
asserts Dataroyal president Ronald
O. Huch.
The printer uses a nine-by-nine-
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100MHz, quad-input
and dual time base...
and that's just for openers!
B&K-PRECISION introduces the new
standard for comparison in 100MHz lab
scopes. With quadruple-input, eight-trace
display and dual-time base operation, the
1500 is ano-compromise instrument.
Moreover, this "new generation" scope
utilizes acombination of new techniques
never before applied to oscilloscope design.
The quad-input capability itself sets the
1500 apart from other scopes in its price
class. The most common application for
quad display is to use channels 3and 4as a
"trigger view" for channels 1and 2. Most
competitive scopes offer only asinglechannel trigger view. Another useful fourtrace application is to display four digital

signals, as found in microprocessor-based
circuits.
Dual time base circuits permit independent operation of the A and B sweep circuits,
allowing the 1500 to act like two 100MHz
scopes. Signals unrelated in time can be
applied to acombination of inputs.
Full delayed-sweep capability is built-in.
The delayed signal from any input can be
viewed as asecond trace or superimposed on
the non-delayed signal. Separate intensity
controls are provided for the delayed and
main time-base signals.
To speed and simplify operation, all function switching on the 1500 is performed by
soft-touch lighted push buttons. When one

of the function buttons is pressed, an LED
illuminates the button confirming the change
in scope operation. A non-volatile RAM retains the last function switch setting—even
when power is removed.
A significant weight reduction was
achieved by designing in ahigh efficiency
switching power supply. Weighing only 16.5
pounds the 1500 is much lighter than other
portable lab scopes. In fact, the most nearly
comparable scope weighs 50% more!
Like other B&K-PRECISION products, the 1500 is available for delivery at
local distributors. For the name of your
nearest distributor or complete product
specs, call 800/621-4627 toll-free.

:1<PRECISION rDYNASCAN
CORPORATION

"Free Demonstration circle 76"
"Additional Information circle 235"

6460 W. Cortland Street •Chicago, IL 60635 •312/889-9087
International Sales. 6460 W Cortland Street, Chicago, IL 60635 USA: TELEX: 25-3475

Canadian Sales, Atlas Electronics, Ontario

Model 1500 $2575
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New products

Opcoa is very picky
when it comes
to LED lamps.

Opcoa grows their own Gallium
Phosphide LED lamp material
from seed ... processes, tests,
matches and temperature cycles
all their LED lamps. In fact, all
Opcoa lamps are subjected to the
toughest five-cycle temperature
test (
—40°C to +100°C) in the business before they're measured for
T 1r3/4 LST
Series
with rugged
epoxy lenses
provides high
brightness in
orange, red,
green or
yellow.
Choose long
orshort dome
sizes.
Well-suited
for wide angle and
high-intensity
applications.

Bi-Color
T1-3/4 &T 1
Series
offered in
red/red,
green/red,
green/green,
green/orange,
green/yellow,
orange/orange
&yellow/yellow
combinations.
Ideal for
stop/go, up/down,
right/left and other
dual status indications.

electro-optical specifications.
No matter which LED lamp
you need, Opcoa can assure you of
the best quality and reliability;
highest intensity and efficiency;
lowest power requirements. .. in a
variety of colors, packages and
viewing angle types—all at competitive prices.
Solid State T1
OPL Series
offered in four
colors with
flange or
flangeless
designs, long
or short dome
sizes. These
high-efficiency
lamps are just right
for pc board
mounting I
clips
availablel.

Mini T 3/4
LLL Series
in four colors
features
fully-illuminated .090"
diameter lens,
.150" overall height
and .120" base flange
diameter. These are
the smallest
illuminators or
indicators available
for pc board
mounting.

If you're concerned about quality, you have plenty of company at Opcoa.
Write for technical information.
It7-71LIIL.

It

.*Milie%
Y

Division

REFAC electronics corporation
330 Talmadge Rd. •Edison, NJ 08817 •(201) 287-0355

Manufacturers of PINLITE®,

WILD ROVER®, OPTEL® and OPCOA products.
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NEW 1980 Electronics Buyers'
Guide
Yes, please send me
copies of 1980 EBG.
I've enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
New York, N.Y. 10020.
I've enclosed $52 for air delivery elsewhere.
Address: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 201 England.

D

The only book of its kind in the
field. If you haven't got it,
you're not in the market.
To insure prompt delivery
enclose your check with
this coupon.

Name
Company
Street

dot matrix and comes in both 80and 136-column versions. It bidirectionally prints a full 96-character
ASCII set at 165 characters per
second; for condensed printing, it
speeds up to 285 characters/s. It features seven different print styles that
are selectable from front-panel
switches. Optionally available are
seven selectable foreign-language
character sets. The printer also has a
standard graphics package that uses
full-pin dots and full-dot definition;
graphics printing is unidirectional.
Expandable memory. The IPS5000-C has up to 12-K bytes of erasable programmable read-only memory and 4-ic bytes of random-access
memory. The printer's 500-character
first-in, first-out buffer optionally
expands to a maximum of 2,000
characters. A direct-memory-access
architecture makes the IPS-5000-C
an upwardly mobile unit with the
potential for unlimited memory expansion, Huch says. This potential,
he points out, enables the printer to
take on additional print features and
character sets or to handle complex
communications protocols.
The unit uses a continuous-feed
tractor and can handle up to five
copies plus an original on paper or
business forms. It boasts a high
degree of reliability, with a mean
time between failures of 1,500 h at
100% duty cycles.
Standard features on the IPS5000-C include analysis that points
out transmission errors, a self-test
program, selectable line spacing of 6
or 8 lines/in., and programmable
printing for paper lengths of up to 18
in. The printer also comes with both
a parallel interface and an RS-232C serial interface, which accepts
data at 110 to 9,600 b/s.
The IPS-5000-C operates off a
standard 115-v ac line; a multitap
transformer option runs the printer
from several other voltage levels,
including European 230-v ac lines.
The 80-column version of the printer
measures 7 by 14 by 18.3, in., and
the 136-column model 7by 14 by 24
in. Thé operating temperature range
is 5° to 40 °C.
Price in 100-unit lots is $1,010 for
the 80-column and $1,110 for the

City
State

236

Zip

Country
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THE CALLAN INTEGRATED
WORK STATION IS THE PERFECT PACKAGE
FOR OEM USERS OF MWIIBUS'OR
COMPATIBLE CARDS.
RS232 SERIAL
INTERFACE
Connects CPU and
terminal. Option switches
select: 115/230V, baud
rate, 7/8 data bits, parity,
auto wrap, auto LF,
local/self test/on line,
other modes.

INTELLIGENT
TERMINAL
12-inch CRT display,
non-glare glass, 7by 9
character, 5character
attributes, powerful edit
commands, split screen,
separate scroll region,
smooth scrolling. High
strength structural
foam case.

6

DUAL 51/
4 INCH
MINI FLOPPIES
(OPTIONAL)

Or one mini floppy and
one Winchester rigid disk.
Disk controller (user
selected) is located in rear
card cage.

2

5

FRONT PANEL
SWITCHES &
LEDs
CPU reset and interrupt
switches (Multibus)
CPU halt/enable and LTC
switches (LSI-11). 8CPU
LEDs addressable through
RS232 commands.

200 WATT
SWITCHING
POWER SUPPLY
Enough power to handle
virtually any system configuration. Fan cooling.
Rear cover removable for
CPU access. Will operate
with cover removed.

3

DETACHABLE
KEYBOARD
82 keys including
keypad, auto repeat
function keys, applications
modes, typewriter pairing.
LED indicators show On
Line' Local, KB locked,
keypad in application
mode (3 LEDs are user
accessible through
RS232 commands).

4

BUILT-IN CPU
CARD CAGE
Holds up to 6Multibus
cards or 7quad/14 double height
LSI-11 modules so user can configure
system using these card families,
including microprocessor, memory,
peripherals, input/output,
communications...

At last, the perfect packaging
solution for OEMs and large volume
end-users who are using Multibus or
LSI-11 compatible cards.
It's the Callan CD100 — a
compact, desk top Integrated Work
Station, which combines aversatile
intelligent terminal with advanced
video features, an integral card
cage which holds up to 6Multibus
or 7quad/14 double height LSI-11
modules, ahigh capacity switching
power supply, and, as an option, two
51/4 inch mini floppies, or one floppy
and one mini Winchester rigid disk.

Now you can design your
complete system into this single
low cost package, rather than interconnecting 3or 4separate boxes,
or investing $500,000 or more
to develop your own integrated
work station.
The Callan CD100 makes the
"Make or Buy" decision easy, since
unit prices are as low as $3195 with
substantial OEM discounts available.
The CD100 is fully compatible
with all Multibus and LSI-11 family
cards, and software as well, including
DEC's RT-11 and RSX-11, CP/M and

CP/M86 from Digital Research, and
Inters RMX-80 and 86.
For the whole story, phone or
write Callan Data Systems today.

DATA SYSTEMS
2637 Townsgate Road
Westlake Village, CA 91361
Telephone: (805) 497-6837

DEC, RT-11, RSX-11 and LSI-11 are trademarks and/or products of Digital Equipment Corporation •Multibus, RMX-80. RMX-86 and Intel are trademarks and/or products of
Intel Corporation •CP/M and CP/M86 are trademarks of Digital Research •:clean, is atrademark of Callan Data Systems.
Circle 237 on reader service card

Big company
growth,
small company
atmosphere.
management; yet we have managed
to keep our small-company people
orientation. Your good work is
visible right up to the top. And
people who've worked somewhere
else before joining us will tell you
that engineering is fun again at
Intersil. If that atmosphere sounds
attractive to you, give us acall and
see where we can give you the
growth challenge you want. Call one
of the engineers who help do our
recruiting: (408) 996-5069. We're
headquartered in Silicon Valley at
10710 N. Tantau, Cupertino, CA
95014.

Innovation is alive and well al
Intersil. We foster engineering

innovation by keeping our small
company attitudes while we grow
towards $200-million in sales. We
have small technology teams, headed
by some of the best people in the
industry, working on advanced
analog devices and CMOS semiconductors. Our systems people are
designing awhole new generation
of micro-based telecommunications
and industrial control gear.
We have grown big because we have
smart, bottom-line-oriented

1he

technology assignments:

SENIOR DESIGN ENGINEERS
Microprocessors and Memory
Devices

SOFTWARE ENGINEERS

Senior Level Engineering responsibilities for the design and development
of microprocessors, peripheral circuits, and memories using advanced
CMOS and NMOS LSI technology.
BS/MSEE or BS/MSCS and three
or more years experience.

BS/MSEE, BS/MSCS or Math with
one to three years experience in design, implementation, testing or
maintenance of software for large,
mini and microcomputers. We have
projects ranging from systems programming to applications, particularly in communications.

The future's in process

at

HOPE

The project
aship launched.
First there was the hospital ship S.S. HOPE, now retired.
Today HOPE is on established project which has carried
its goal of improving health through education to 24
developing countries of the world and the United States
Give to:

PR

Ecir Deportment IR
Washington, D.C. 20007
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136-column version. Delivery takes
60 days.
Dataroyal
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Nashua, N. H. 03061 [435]

Software links S-100
units to IBM world
Cromemco will demonstrate at the
NCC some software packages that

considerably augment the power of
its existing systems. One of these is
the 10P development software package (IDS), which is intended to make
it easier to develop software for
Cromemco's input/output processor
card (lop).
The IDS package ($595) provides
the tools necessary to upload and
download programs from the host
central processing unit to the 10P.
This makes ahigh-level language on
the host CPU and the Cromemco
macro-assembler available to the
10P. Also included in the package is
a sophisticated lop debugging program that allows a programmer to
trace the execution of an 10P program, set breakpoints, and display
and modify register contents. IDs
also supports asynchronous communications by way of a modem, using
either 110-, 300-, or 1,200-b/s rates
and standard Bell 113C, 103J, or
212A modems, or their equivalents.
It requires the use of a Quadart,
Cromemco's four-channel, multiprotocol line interface.
A second communications package links Cromemco computers to
the IBM environment. Called the
remote batch-terminal emulator
(RBTE), this package supports IBM's
Binary Synchronous Communication protocol. It also allows Cromemco systems to communicate at
rates of up to 9,600 b/s. Like the
IDs, the RBTE costs $595 and comes
on diskette.
Cromemco will also demonstrate
its recently announced Cromix operating system and the C language.
Cromemco Inc., 280 Bernardo Ave., Mountain View, Calif. 94043. [428]
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AEG-TELEFUNKEN

Quality has a name: AEG-TELEFUNKEN

Either Blinking or Continuous:
CQX 22
The new LED Idea.
In the past we have
come up with many new
ideas in the field of optoelectronics.
And, because we make
these components to fit real
market requirements, our
development departments
are continuously working on
improvements which could
be of use to you.
Now, for example, we
have extended our blinking
LED (CQX 21) to yet another
component.
Up to now the CQX 21
had two "legs" and blinked
red.
The new LED - called
the COX 22 - still blinks
red.

But the blinking function
can now be turned off and the LED shines continuously!
That is important for
applications where the
diode, as awarning signal, is
continuously turned on.
For example, the gasoline-meter in a car. When the
gasoline reaches acertain
level then the diode starts
to blink. As afurther critical
level is passed then the
diode is turned on continuously.
But that is, of course,
only one example of the
many possible applications
of the CQX 22.

Further questions?
Finally some
Please contact
technical details
• Plastic case
AEG-TELEFUNKEN
• 5 mm Corporation
diffuse red
//
Route 22 - Orr Drive
• Wide
/
Somerville, NJ 08876
viewing
Tel.: 201-722-9800
angle of
Tlx.: 833409
80 °C
Just call us up - If you
• Axial
wish, you can contact one
terminals
of our nearest agent.
• Long life
compared with filament
lamps
• Vibration resistant
Circle 239 on reader service card
• Built-in IC for the flashing
function, f= 3 Hz
• Blinking starts with a
bright phase
• Blinking function can be
deactivated
• Supply voltage Vs = 5V

TEL

E
F
KEN
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AEG-TELEFUNKEN
Semiconductor
Devices
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A graphic
masterpiece.
Graphics
Display Capabilities:

NEC Microcomputers,
introduces sophisticated
computer graphics
control in asingle IC.
Now you can control complex color
graphics with asingle chip, NEC's
12PD7220 Graphics Display Controller
(GDC).
Thei£PD7220 is so powerful and
technically advanced it can actually reduce your chip count from hundreds to
just afew. This remarkable chip will
save you thousands of dollars, dramatically reduce design time and hardware
costs, and help you get your product to
market faster.
The GDC generates timing for the
raster scan display and manages display memory. It provides full color at
1024 by 1024 pixels per frame and
allows you to perform both graphic
figure drawings and place graphics
and characters on the screen
simultaneously.
NEC's µPD7220 also gives you these
powerful capabilities:

al

a
a
LJ

•Bit mapped display memory is supported up to 256K 16 bit words (2048
by 2048 pixels maximum).
•Hardware figure drawings including
lines, arcs, circles, rectangles and bit
mapped graphics characters, all performed faster than 80Ons per pixel.
•Two partitioned display areas are
independently pannable.
•Display up to 1024 lines.

Character
Display Capabilities:
•Display memory up to 64K characters
is controlled and provides 16 bits for
each character code and its attributes.
•Auto-advance cursor can be programmed to blink.
•Four partitioned display areas can be
independently scrolled.
•Display up to 256 characters per
row, or 100 rows per screen.

Additional Capabilities:
•RMW display memory operations
include set, clear, complement, and
replace.
•Display zoom factors up to 16X are
program selectable.
•Multiple GDC's can be synchronized
for expansion flexibility.
•Light pen input.
•8-bit interface to popular microcomputers includes 16 byte FIFO command buffering, plus interfacing to
popular DMA contollers.
•You get all this in a40 pin DIP.
If you design computer graphics, find
out more about the NEC Microcomputers Graphics Display Controller. It makes
your design work graphically easier.
For more information, contact NEC
Microcomputers, Inc., 173 Worcester
Street, Wellesley, MA 02181, NEC
(617) 237-1910.

NEC Microcomputers, Inc.

We're taking on the future.T-

The first choice
in functional PCB testers
is Fairchild.
Over the years, Fairchild has earned
the reputation of being the First Family
of ATE. Not only because of our products. But because of our product
philosophy, too.
For starters, our functional test
systems give you the most accurate
diagnostics in the industry. Aguided
probe is standard equipment, and operates at afull 5MHz, allowing you to
test most boards at full data and clock
rates. If you're testing denser, more
complicated boards, we offer two
highly specialized options that can reduce diagnostic time substantially—by
as much as 80%. First, our Flo-Tracer
operates at high speeds, but isolates
faults beyond the node level all the way
down to the component level, saving
you precious testing time. And if you're
testing boards with LSI, VLSI, microprocessors, RAMs and ROMs, our
Live Data Compression option can
handle all the high speed data
you'll generate.

And the choice is now
better than ever.

tem line is broader than ever. So you'll
never have to settle for less than a
Fairchild again.
Series 70/Model 76
functional hybrid tester.

You'll also like the philosophy behind all of our products. Every Series
70 system we sell is totally compatible,
based on Mediator—our own structured, high level language that makes
programming fast and simple. Family
compatibility and modularity means
your system can grow as fast as you
do. And you'll never lose your original
software investment.
And now, our functional test sys-

If you're looking for afunctional
analog/digital tester that can test at
afull 5MHz, our 70/76 gives you
unprecedented flexibility.
It's compact enough for use in
both manufacturing applications and
field depots. It can test boards as well
as exercise modules, subassemblies
and multiboard systems. It lets you
choose standard edge connectors or
Fairchild's optional Thinlinen' bed-ofnails fixturing. And, like all Fairchild systems, the 70/76 can be expanded to
meet your future testing requirements.
The analog section provides
complete software control of all signal
switching paths and instruments
through astandard IEEE 488 Bus. The
digital section uses astored program

technique for real time testing of all
microprocessors, RAMs, ROMs and
dynamic devices. And each pin is
backed by 4K RAM for high-speed
parallel patterns up to 512 pins.
For more complicated boards,
our automatic Live Data Compression
option can handle LSIs and VLSIs at
full speed. And our optional Flo-Tracer
isolates faults to the component level
at high speed, saving 80% of diagnostic time.
The 70/76 provides state-of-theart technology today. And the ability to
expand tomorrow.
Series 70/Model 60 functional,
in-circuit test system.
For both functional and in-circuit testing, all you need is the 70/60.
The 70/60 comes with 512 points
standard, expandable to 1920, for
in-circuit testing. It's perfect for quick
screening of passive components,
diodes, transistors, continuity and IC
orientation. Developing programs is
fast and easy with our automatic test
generator, and incremental editing
saves rerunning entire programs to
make changes. In addition to the full
complement of in-circuit pins, the
70/60 can functionally test up to 256
digital pins at 5MHz, or analog circuits
through astandard IEEE 488 Bus.
The 70/60 is both an in-circuit
tester and afunctional tester. At one
low price.

Series 70/Model 30 functional
digital test system.
For digital boards, you can get all the
speed and accuracy of our 70/76 in
our economical 70/30.
The 70/30 is one of the most efficient ways available for testing digital
subassemblies and modules up to 512
pins. It uses aguided probe to test at
5MHz, and an optional high-speed
section to test microprocessors,
RAMs, ROMs and dynamic devices in
real time. Add our optional Flo-Tracer
and automatic Live Data Compression
module, and you've got afast, highly
accurate system for complicated
boards.
The 70/30 gives you all the
sophistication of our larger system.
At afraction of the price.
Series 70/Model 90
programming station.
The 70/90 programming station is
the most economical way you'll find
to offload programming functions
and circuit simulation to keep your
test system working full time on the
production line.
The 70/90 gives you the same
logic simulation software as our other
Series 70 systems for independent
program development. It not only
produces acomplete test program,
including nodal activity but afault
dictionary that diagnoses device
and assembly faults, too.

Let your systems test full time.
Program on the 70/90.
Of course, all Fairchild systems
have been designed to make expansion as simple as possible. Any of our
Series 70 systems can be upgraded
with plug-in modules, add-on options
and software packages. So you can
buy the capabilities you need now,
and upgrade as you grow. And the
Series 70 systems are all backed
by the industry's largest service and
support organization.
So no matter what kind of functional test system you're looking
for, Fairchild is your first choice.
And your best.
For more information on Series 70
test systems, write or call Fairchild Test
Systems Group, Fairchild Technical
Center, 3Suburban Park Drive,
Billerica, MA 01821; (617) 663-6562,
TWX: 710-349-7580.

FAIRCHILD
A Schlumberger Company

The
First Family
of ATE.
Circle 80 on reader service card

New Industrial Communication Module:
Multi-point. Long range. Simple connect.
From Texas Instruments.
A new development from TI extends
industrial communication to more
points. Over greater distances. At less
cost.
244

The unique, new TM990/308 Industrial Communications Module relieves
a host CPU of most of the timeconsuming processing associated with

synchronous, multi-drop communication port. Communication, in the multidrop mode, can be with as many as 31
other compatible TM990 systems. Over
Electronics/April 21, 1981

arange as great as 10,000 feet. Over
twisted-pair lines which substantially
simplify interconnects and reduce installation costs. The interface is optically isolated (1500 V RMS).
Point-to-point communication over
an even longer distance is achieved using Bell 208 type synchronous modems.
Either way, the 308 module is an intelligent interface, with processing
handled by an on-board TMS9980 microprocessor. Firmware supports address decode, down-load command decoding, self test and other primitive
functions.

New Communication
Expander Module
A second new TI module —the TM990/
307 — allows communication with up to
four devices such as terminals or modems (see diagram at right). It provides
four RS 232C EIA ports using standard
RS232 connectors, and one port can be
R5422. A Bell 801 automatic calling
unit interface is on board. Optionally,
four channels of synchronous communication are possible by changing onboard devices to synchronous controllers. A loopback permits self-testing.

Demonstration Software
Demonstration software for the new
communication modules enables
the user to check for proper operation quickly and easily. The software
listings will also facilitate application
programming.

Software Support
Coming soon for the new TM990/308
module: two new software packages.
One of TI's new Component Software
Series, the Software Data Communication package supports point-to-point
and multi-point communications.
Operating with TI's Realtime Executive, the SDC package will reduce
software costs substantially by providing alibrary of statements common to
most programs. It provides networking
capabilities by interprocess communication. TM990 systems, 990 minicomputers, and PM550 controller systems
may be interconnected.
The EIA Software Communication
package offers programmable features
like character width, parity, start stop
bits, and baud rate. Each port can be
programmed independently to aparticular priority level, special control character set, etc.

'Trademarks of Texas Instruments Incorporated
© 1981 Texas Instruments Incorporated
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As aglance at the listing shows, the
selection is broad enough to implement
most any system design. And it's a
growing selection — the two new communication modules are just the latest
additions. The Series will continue to
grow in response to industry needs and
technological changes.
Faster design: The modules come off
the shelf from distributor stocks ready
to use. Bringing with them the precision performance of TI's 16-bit 9900
Family microprocessors.
Hardware design. Board layout.
Manufacturing. Assembly. lbsting. All
are done in advance to shorten the design cycle.
All modules interface directly to the
versatile, flexible TM990 bus which
helps simplify system integration.

TM990 Series
Microcomputer Modules
Microcomputer Modules:
TM990/100MA
TM990/101M
TM990/180M
TM990/1481
Memory Modules:
TM990/201 EPROM/RAM
TM990/203 Dynamic RAM
TM990/206 Static RAM
Mass Storage:
TM990/210 Bubble Memory
TM990/303A Floppy Disk
Controller
Digital I/0 Modules:
TM990/305
TM990/310
Analog I/O Modules:
TM990/1240
TM990/1241
TM990/1243
Communication Modules:
TM990/307
TM990/308
Speech Module:
TM990/306
Industrial AC and DC I/O
Modules:
TM990/5MT Series
Data Entry and Display
Microterminal:
TM990/301
University Module:
TM990/189M
Software Development Module:
TM990/302

Faster software development: Support includes complete assembler, editor, linker and PROM programming
utilities, as well as the TIBUG* interactive debug monitor, TI Microprocessor
Pascal and Power Basic* high-level languages. Hardware development tools
range from a software development
module to the multi-user AMPL* prototyping lab.
Fast fit: The modules are based on
the memory-to-memory architecture
common throughout TI's pioneering 16bit 9900 Family. This advanced architecture, in combination with the rich
9900 instruction set, is particularly
well-suited to industrial control applications, simplifying both hardware and
software.
Fast help: Demonstrations of the
TM990 modules can be arranged at local TI distributor Systems Centers.
In-depth instruction courses on the
modules and the 9900 Family are available at TI Regional lbchnology Centers. TI distributors and TI field sales
offices can tell you dates, locations and
course fees.

TM990 Modules:
The efficient,
economical solution
For the designer who needs to get to
market quickly — at least cost — TI's
TM990 modules are his best choice. "

From a standpoint of time and
money saved, reliability and performance gained, TI's TM990 Series
modules are an extremely efficient
and economical solution to design
problems. For full particulars, get
a copy of the TM990 Series brochure. Call your TI
o
distributor, or write
lbxas Instruments, P. O.
Box 1443, M/S 6404,
Houston, lbxas 77001.
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INTRODUCING AREVOLLMONARY
DOT MATRIX PRINTER
WITH JUST ONE HAMMER.
AT AN INCREDIBLE PRICE•
JUST $399.
The Uni-Hammer Replaces Seven... or More.
Revolutionary? We don't know what else to call it.
An impact printer with asingle rugged hammer, rather
than the seven or more individual solenoids and print
wires found in conventional dot matrix printers.
At an incredible unit price of $399!
Because of the unique Uni -Hammer design, the
GP-80M is smaller and simpler than other dot matrix
printers yet costs considerably less. Which makes it a
natural for OEMs needing compact, reliable, low cost
printers for system use, and also for the personal or small
business user who wants aquality impact printer at the
lowest possible price.

How the Uni-Hammer Works
The GP-80M, which prints both graphics and
alphanumerics, uses arotating platen with protruding
splines positioned behind the paper (see diagram).
The character or graphics image is created by multiple
hammer strikes in rapid succession as the print head
advances across the paper. The precision gear train
assures exact positioning of the print hammer relative
to the splines on the platen, to provide excellent
print quality

RComplete Printer
The GP-80M has features comparable to printers
selling for thousands of dollars. These include upper/
lower ASCII character sets, ribbon cartridge, 80 columns
at 12 characters per inch, adjustable tractor feed, original
and 2copies, 30 characters per second, and full graphics
with aresolution of better than 60 dots per inch in both
horizontal and vertical axes.

Plenty of Interfaces

PRINT
SOLENOID PLUNGER

, PRINT SOLENOID COIL

Interfaces include Centronics parallel, RS232C,
serial TTL, 20mA current loop, IEEE-488, Apple, TRS-80,
PET, HP-85... and more.
PAPER

See the GP-80M in action at your local
computer store, or write for the distributor in
your area.

RProduct of the Seiko Group
The GP-80M is manufactured by Seikosha and
exclusively distributed in the USA by Axiom. It took a
company such as the Seiko group, world's largest watch
manufacturer, with vast experience in the design of small,
intricate, precision products, to come up with atotally
new concept in dot matrix printing.
Circle 246 on reader service card

AXIOM CORPORATION
1014 Griswold Avenue •San Fernando, CA 91340
Telephone: (213) 365-9521 •TWX: 910-496-1746
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32-bit machine flexes ECL muscle
Multiple-bus architecture and stackable CPUs give
computer performance of 4to 5 million instructions/s
by James B. Brinton, Boston bureau manager

What has been called the most powerful 32-bit superminicomputer yet
is about to emerge from Systems
Engineering Laboratories Inc., Fort
Lauderdale, Fla. The Gould Inc.
subsidiary says its new machine is
the first such machine to be based on
emitter-coupled logic, and its
throughput reflects the fact.
The Concept 32/87 processes 4
million to 5 million instructions per
second, achieving at least 3,604
Whetstones on the Whetstone Itest
and at least 2,249 on the doubleprecision Whetstone Il exercise.
Both numbers are several times
greater than for other 32-bit superminicomputers, say Systems spokesmen. The nearest competition in
terms of throughput are mainframes
from IBM and others. So the firm
expects the 32/87 to sell well for
large-scale simulation and industrial
control applications, as well as for
scientific data-processing and program-development slots.
Extras. If the machine is too slow
for an application, Systems will
eventually offer additional ECL
central processing units, which can
be installed to achieve the desired
throughput. For number crunching,
the 32/87's shared memory and
high-speed bus allow the graceful
addition of array processors.
Comparing its former top-of-theline computer, the 32/77, with the
32/87 in asingle-CPU configuration,
the 32/87 is five to six times faster.
A slightly derated version of the
32/87 using a half-size, 16-K-byte
cache is still three to four times faster than the 32/77, even when the
latter is equipped with a high-speed
floating-point arithmetic unit.
The 32/87 uses multiple buses and
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processors to divide the work load
and speed the passage of data
through the machine. The computer's backbone is its 32-bit selBus
with a data-transfer rate of 26.67
megabytes/s. To it are appended
from one to eight CPUs, up to 16
megabytes of main memory in 256K-byte integrated memory modules
(imms), and high-speed peripheral
processors for tape and disk stores.
The system's second bus is the 1.5megabyte/s multipurpose (MP) bus.
It is reserved for any operations that
would cause excess overhead on the
seIBUS and thus slow the CPUs. An
input/output processor (lop) bridges
the gap between the two buses and
also serves the 32/87's control console. Riding the multipurpose bus
are a Z80-based diagnostic processor, floppy-disk and line-printer control subsystems, and an eight-line
asynchronous communications multiplexer.
The 32/87 uses a hierarchical
memory system. At the bottom of
the hierarchy is bulk storage—tape
and disk—with lengthy access times.
Next is main memory, whose over-

lapped, interleaved read or write
time is 150 ns. Above main memory
is a 16-K- or 32-K-byte ECL cache
capable of 75-ns read operations.
Not only is the cache two- or fourway set-associative, but also its controller can fetch 64-bit double words
from main memory in 300 ns.
The 32-K-byte cache and asophisticated cache-control algorithm raise
the probability above 90% that the
proper data or instruction will be in
cache, according to company specifications. But insiders hint that the
real hit rate may be nearer 98%.
Size plus. Size counts, but the
cache control algorithm may be as
important. Instead of using afirst-in,
first-out approach, the cache controller writes over least recently used
instructions, retaining those most
likely to be addressed.
Data is transferred between cache
and the CPU's arithmetic and logic
unit via a 64-bit-wide bus, and the
ALU can pipeline as many as four
instructions in aqueue.
The 32/87's CPU combines cache,
cache controller, alterable control
store, ALU, and afloating-point pro-
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6Ways
To Mount
Cable Ties
-ALL NYLON-

SCREW FASTENED—

ADHESIVE FASTENED—

Hightemperature
adhesive
available

SNAP -IN —

Write for catalog.

COMPANI; Inc.
4444 W. Irving Park Road
Chicago, Illinois 60641 (312) 282-8626
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cessor (FPP) —all interconnected by
a 64-bit-wide, 75-ns bus. Putting
cache and FPP in close proximity to
the ALU also helps to maintain CPU
speed.
Like the rest of the CPU, the FPP
uses internal 64-bit-wide data paths
to speed computation, and in the
32/87, out of a set of 201 instructions, 20 are reserved for, or related
to, floating-point operations, thus
easing programming.
The 32/87's 1/0 processor makes
possible a low-cost, low-speed ho
subsystem without sacrificing computer throughput or foreclosing the
use of the selBus for high-speed fio.
The processor controls the 1.5-megabyte/s multipurpose bus and communicates with various device controllers through it. Since all device
controllers share the processor's logic, there is no need for fast, costly,
and redundant selBus-interface logic
on the controllers.
Each 1/0 processor runs as many
as 16 device controllers, which can in
turn support up to a total of 124
peripherals. Since large systems can
use multiple ho processors, growth
potential is great. And the bus architecture does not preclude use of
peripherals with high data-transfer
rates on the seIBUS itself, such as
high-speed disk and tape.
The heart of the processor is a
firmware-controlled, bit-slice—based
microengine interfacing with console
ports, the multipurpose bus, an interval timer, a real-time clock, and
interrupt lines. A FIFO data buffer
prevents the 10P from monopolizing
the selBus while allowing the MP bus
to run at its full rated speed.
Memory integration. Main memory also rides the selBus. It comes in
integrated memory modules (Imms)
each holding 256-K bytes. The imms
are based on 16-K complementarymos dynamic random-access memories capable of 600-ns read and 300ns write operations but, as organized, capable of initiating write
cycles every 150 ns. With multiple
imms and two- or four-way interleaving, transfers between CPU and
main memory run at the full speed of
the 26.67-megabyte/s selBuS.
Each imm includes fast rn. con-
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trol logic, refresh logic, and errorcorrection—code logic. The error-correction logic automatically corrects
single-bit errors without aread-time
penalty; multibit errors are flagged.
As organized, the 32/87 can support up to 16 megabytes of physical
main memory (it is not a virtual
machine), although to reach this size
another cabinet must be used.
The 32/87 uses the MPX-32 operating system and amapped executive
and addresses memory in two fashions: mapped addressing within the
unit's primary address space and
mapped extended addressing of an
additional 1.5 megabytes. Extended
address spaces can be located anywhere within the 16-megabyte physical memory possible with the 32/87.
A Z80-based diagnostic processor
loads the CPU's control store at power-up and tests the processor as well.
Diagnostic routines are stored on a
dedicated floppy disk and loaded
into control store RAM. The CPU is
then put through its paces before its
operating microcode is loaded and
the system is initialized.
The 32/87's MPX-32 operating
system supports Fortran 77 +,an inhouse version of Fortran conforming
to ANSI standards, plus Cobol and
Pascal. There is also aready library
of subroutines that can be called
from application programs.
Basic. A basic version of the system, the model 32/8720, would
include one ECL-based CPU with 32K-byte cache; 1 megabyte of main
memory; an ho processor; a diagnostic processor; a line printer and
floppy-disk controller; two floppydisk drives; a cathode-ray-tube control console; a 38-card-slot chassis
with 17 selBus slots, 21 CPU slots,
and power supplies; an 8-slot multipurpose bus chassis with power supplies; a 55-in.-high dual-width cabinet; ac distribution panel; firmware
and diagnostic software on floppy
disk; and documentation.
The price for such aconfiguration
would be approximately $265,000.
Deliveries should begin by June and
take 90 to 120 days.
Systems Engineering Laboratories Inc., a
subsidiary of Gould Inc., 6901 West Sunrise
Blvd., Fort Lauderdale, Fla. 33313 [338]
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URN ANY CO
INTO A
POWERFUL MEASUREMENT
AND CONTROL SYSTEM.
To get more information on
MACSYM 20, simply fill out and
return this coupon, or call your
nearest Analog Devices office
Isted below.

MACSYM 20
OFFLOADS YOUR HOST
AND ALSO STANDS ALONE.
MACSYM 20 is the measurement
and control front end with adifference. Its superior intelligence
frees up your host computer for
other important tasks. And
because it's programmable,
MACSYM 20 can function on its
own should your host go down.

MACSYM 20
CONNECTS DIRECTLY
TO YOUR SENSORS.

MACSYM 20

111111111111111111111111111111111

I
have an immediate need for
intelligent l'0 front ends.

El Please send more
information.
Ell Please have asystem specialist call.

1111111111 1111111

Name

Select the functions you
need from our extensive
family of I/O cards, and
connect MACSYM 20
directly to the sensors.
MACSYM 20 can accommodate up to 500 different1/0 channels, and the
signal conditioning is
already done.

Title

Phone

Organization

Address

city

MACSYIVI 20 OPERATES
IN HARSH ENVIRONMENTS.
MACSYM 20 can operate even in
rugged environments because
no movable mass storage
devices are used. You have
your choice of downline loading programs from yoLr
host computer into RAM
memory on MACSYM 20,
or burning the programs
into PROM.

State

Zip

Send to: Bill Miller, Analog
Devices, 4Technology Center,
Norwood, MA 02062
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Aralog Devices, Inc., Pox 280. Norwood, MA 02062, Headquarters; :6371M9-4700; California: (
7141842-1717, (408)947-0633;
(312)653-5000; Ohio: (614)764-8870;
Pennsylvania (215)643-7790; Texas, (713i 664-5866; Belgium: 031/37 4803; Denmark: 02/84 5(300; France: 01/687 3411. Holland. 20-51080; Israel: 3/052 .21023; Japan: 03/263 6826;
Sweden: 08-282740. Switzerland, 022/31 57 60; United Firg:dom: 01,94i 0466; West Germany: 089-530319; and representatives around the world.
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INTERNATIONAL OFFICES: AUSTRALIA. Dee Why West N.S.W., (2) 982-3222 AUSTRIA. WEST GERMANY, Dreeich, (6103) 8-2021 CANADA, Ontario, Quebec. (416)661-2761 ENGLAND. Luton, (582) 597-2n
JAPAN, Tokyo. (425) 77-4811 MEXICO. (905) 562-2643 SINGAPORE. 283-4244 SOUTH AFRICA. Benrose. (11) 6146451 SPAIN. Barcelona. (3) 3002252 SCANDINAVIA. Upplands Vasby Sweden, (760) 86140

or you dot*.
Our TULIP contact
will have it.
Even after 40 years.
Aging tests on T&B/Ansley BLUE
MACS insulation displacing connectors showed that after forty years,
our exclusive TULIP•contact will
retain at least 92% of its initial contact energy, even with conductor
creepage or deformation. Your benefit
is long-lasting contact integrity even
after forty years.
Impressive. How did we make it so
durable? With the unique, patented shape of our beryllium copper TULIP*
contact. The two contact slots have
been designed to provide high contact pressure and maintain mechanical stability. They also provide up to
four separate points of contact on
each conductor.
The TULIPS design accommodates
solid, stranded, and flat conductors.
It's reliable and versatile.
Every single BLUE MACS' mass
assembled flat cable-connector system
incorporates the TULIPS contact.
Call or write for our free report, "The
Design Characteristics and Benefits
of the T&B/Ansley TULIP* Contact:'
If it's vital for you to have long term
mechanical and electrical connection
reliability, rest assured.
We have it.
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The mass termination company.
T&B/Ansley Corporation
Subsidiary of Thomas & Betts Corporation
3208 Humboldt St.
Los Angeles, CA 90031

TEL. (213) 223-2331
TELEX 68-6109
TWX 910-321-3938

Stocked and sold through
authorized T&B/Ansley distributors.
FRANCE. Rungis. (1)687-2385 HOLLAND. WEST GERMANY. Dreieich, (6103)8-2021117%1X Cinisello Balsamo (M.1.), (2)6120451
SWITZERLAND. WEST GERMANY DreieiCh. (6103) 82021 WEST GERMANY Dreieich. (6103) 82021
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DRESSED FOR SUCCESS.

SUCCESSFUL FRONT PANELS
DRESS IN DIALIGHT
Even the most demanding industrial designer or design engineer
will occasionally take switches,
indicators and optoelectronics
for granted. That's a mistake. Because they are often the first components people see and the ones
they use most frequently.
That's why so many designers
insist on Dialight standard products and custom designs. They
know that precision Dialight products will give their computer,
machine or instrument the look
and feel of quality.

terminations, mountings and
contact ratings. Included are
dozens of styles for mounting on
front panels and sub-panels as
well as styles for snap-in and
printed circuit board applications.
If our catalog doesn't show
exactly the switch you need, we'll
design and build it to order. All it
takes is acall to our Applications
Engineering department.

100% testing of
every illuminated switch.
Choose from over
1,500,000 indicator lights.
Dialight is the world's largest manufacturer of incandescent, neon
and LED indicator lights. For over
40 years we've introduced new
sizes, styles and colors.
So there's agood chance our
collection includes exactly the
light you need. If it doesn't, we'll
be happy to work with you on an
original. After all, we didn't create
over amillion different designs
by refusing special orders.

Dialrght offers acomplete line of
computer-grade illuminated
switches at reasonable cost. And
to make sure they all work perfectly,
we test every switch both electrically and mechanically before
it's shipped.
Other switch suppliers may settle
for sample testing. That's like leaving reliability to chance. You don't
take chances with your designs,
and we never will with our illuminated switches.
Depend on Dialight to supply
exactly the switch you need,
either from our catalog or on special order. Since we manufacture
the entire assembly ourselves, we
can respond faster and still maintain complete quality control.

Rockers and toggles for
panel and PC board mounting.
Dialight meets your needs for
miniature switches with thousands
of different designs in rockers,
toggles and levers. All are 100%
tested and made in the U.S.A.
Our rocker and toggle line contains awide selection of actuators,

LEDs ready to mount on
panels and printed circuit boards.
When it comes to optoelectronics,
once again Dialight offers a wide

...,L..)L),,••••••••
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selection plus many unique advantages. For example, we now
package LED indicators singly and
in arrays for mounting on PC
boards. As soon as you insert them
into the board, they're precisely
positioned and ready for wave
soldering. Installation is far faster.
And production costs are dramatically reduced.
For front-panel LED readouts,
we package 7-segment displays
with their associated decoderdriver circuitry and mounting bezel.
The entire assembly, with as many
digits as you need, is ready for
instant panel mounting.

Dress your products for success.
Your products never get asecond
chance to make agood first impression. So send them into the
marketplace looking their best.
Dress all your front panels and PC
boards in quality indicator lights,
rockers and toggles, illuminated
switches and optoelectronics from
Dialight.
Dialight, 203 Harrison Place,
Brooklyn, New York 11237.
Phone: (212) 497-7600.

DESIGN IN

DIALIGH

A North American Philips company.
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One-board system handles images fast
Single large Nova-compatible board analyzes video input,
converting and storing 18.4 megabits per second

by James B. Brinton, Boston bureau manager

"Visual inspection is the least automated aspect of modern manufacturing," says John E. Trombly, president of Octek Inc. The Octek 4200
robot vision module, he feels, could
help change this. "Many manufacturers would like to use 100% inspection rather than the sampling
approach they are forced to today by
personnel costs," he notes. "Now,
using video processing and minicomputers, it is possible to inspect, say,
every stamping coming out of a
machine. Thus if there is adie failure, the stamper can be shut down
immediately; this not only prevents
bad parts from being incorporated
into larger assemblies, but saves raw
materials, too."
Today, vision systems are being
used or tried out in applications
ranging from the inspection of automotive engine timing chains, razor
blades, integrated circuits, and circuit boards to aircraft parts. Octek's
system is being considered for graphic but nonvisual inspection approaches, too—ultrasonic or X-ray
inspection techniques also can be
Shades of gray. The Octek robot-vision
module accepts video input from a standard
television camera; its memory can drive a
16-color or 16-shade monochrome display.
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implemented with the 4200.
But whereas inspection is sure to
be an early application for the 4200,
robotic vision is expected to be a
major market as U. S. industry
retools. "We are in contact with
almost all of the 20-odd major robotics firms," says Trombly, "and they
agree that the 75% of industrial
robots that do not have 'eyes' need or
could use them, and the 25% that do
could use improved systems." Some
tasks, he notes, can be done more
rapidly with vision than with the
more typical pseudotactile sensing
used by today's industrial robots.
The 4200 consists of amodel 2000
video image analyzer and an Octek
1000 Fortran-based software package. The 2000 fits a single large
printed-circuit board compatible
with Data General Nova computers.
It performs high-speed video-image
analysis, image processing, and
graphics and is built to do so without
tying up its host minicomputer.
The board's hardware complement includes a Signetics 8X300
microcontroller with a 320-ns cycle
time. The 8X300 controls the
board's basic functions— input/output selection, video digitization, pixel manipulation, and so on. It combines these functions to perform

image analysis tasks at high speed —
vector generation, for example, plus
edge detection and other operations.
The 8X300 also handles interaction
between itself and the host.
Also on board is a dual-ported
image memory organized into four
planes, each capable of storing 240
by 320 picture elements (pixels) of
image data. This memory can be
used to drive up to four monochrome
displays independently .or can be
combined to drive either a 16-color
display or a monochrome display
with agray scale of 16.
Managing this memory is an
image memory controller, which
offloads the 8X300. The controller's
tasks include storing video inputs (at
about 160 ns per pixel), displaying
them from memory at the same rate,
and handling direct-memory-access
requests from the host and the random pixel requests of the 8X300.
The 4200's video inputs are RS170—compatible. Thus the unit can
accept video data from almost any
standard television camera or similar
equipment. Analog input signals are
converted into digital form using a
high-speed, 4-bit converter with each
4-bit word representing the intensity
at a certain spot in the video field.
The analog-to-digital converter is
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Just solving today's problems isn't enough.

The PSI W80 Microcomputer/Controller
The PSI (P 80 is the perfect choice for the OEM because of its extraordinary flexibility
and long history of proven performance. Thousands of PSI (P 80's are now working
worldwide, providing solutions to engineering, science, medical and business proble
And, thanks to our continuing efforts to add more capability to the PSI lé 80, these
systems will be able to solve tomorrow's problems as well for their present users.
Kontron backs the PSI (
I
I80 with abroad spectrum of high level languages and
expansion in a multitude of directions.
It will pay you in more ways than one to choose
the PSI (P80. Kontron's OEM pricing is well below
what it would cost you to develop your own
system. Let us show you how Kontron's
PSI (1( 80 can address your application
as we've done for so many others.

VI KONTRON

ELECTRONICS,INC .

ADVANCED ELECTRONIC INSTRUMENTATION
630 Price Avenue
Redwood City, California 94063
Telephone (415) 361-1012.
Toll free (800) 227-8834.
In Europe:
Kontron Mikrocomputer GIV1BH
Breslauer Str. 2
8057 Eching, W Germany
Telephone: (089) 3 19 01-1
Telex: 05 22 122

Model shown:
PSI W80 with 5 megabyte
Winchester disk and floppy disk
Visit our booths 4730 & 4731
at NCC, Chicago May 4-7
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Holobeam's InstaMark laser Engraving System is computercontrolled, a feature that permits it to be easily adapted to
a wide variety of parts handling equipment used in
conjunction with fully automated production operations.
Through software programs, you can choose to write
alphanumeric characters from 0.0.6 to 3.28 in. high in any
aspect ratio or even draw symbols or graphic designs on
many materials — metals (steel, aluminum, titanium,
tungsten), ceramics, silicon, lexan, polycarbonates and a
variety of hard and soft plastics. If your marking process
can't keep up, call one of our knowledgeable sales
engineers... perhaps InstaMark is the answer.

CONTROL LASER
HOLOE3EAM

LASER. INC. _A SUBSIDIARY

11222 Astronaut Blvd •Orlando, Honda 32809
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(305) 851-2540 TELEX •564407

synchronized with the video input
for image stability. Thus, every sixtieth of a second, 307,200 bits of
video data can be converted and
stored by the 4200.
After conversion, the data is
passed through a digital translation
table and stored in the dual-port
image memory. The system is
designed to allow the host minicomputer to access stored data during
the same memory cycle as video
input or output.
The process is reversed for video
output. Acquired data can be either
displayed or not displayed on screen,
depending on whether the operator
or the computer is running the show.
In video-output applications, the unit
might also be called upon to display
alphanumerics in conjunction with
image data and in avariety of fonts.
In fact, one expected use of the 4200
is font generation and translation for
typesetters and printers.
In practice. In low-speed inspection applications, an operator might
view a series of freeze-frame displays. The 4200 is capable of defining the edges of bodies, the number
and shape of holes in them, geometrical orientations, major and minor
axes, and so on. This data can be
displayed with or without an alphanumeric caption. Color or captions
can be used to call the operator's
attention to flaws. If the operator
could keep up, this could be done
repeatedly in fractions of a second.
The 4200 would therefore be at its
most efficient in totally computerized applications.
Price for the 4200 ranges from
$9,900 in single units, to $6,000 in
100-unit lots. Delivery takes 90 days.
Octek Inc., 7 Corporate PI., South Bedford
St., Burlington, Mass. [339]

Electronics/April 21, 1981

TEN THINGS TO DO WITH YOUR HANDS...
while operating the SYSTEM 620 data acquisition system.
Today's technology demands more complex, more accurate
measurements than ever before. But even with ahighperformance system, you can't be sure of measurement
accuracy until you've first calibrated and verified the
performance of each transducer. At today's prices, the cost
of these operations can be staggering if they are manual.
In our System 620, these pre-test adjuszments are
automated and brought on-line. That's what we mean by
'hands-off' operation.
Among the selection of sophisticated options for System
620 are computer-controlled system calibration, transducer
calibration and automatic transducer balancing. With these
features, there's no need to fiddle with zero pots, tweak
oalance controls or fumble with lengthy calibration procedures. In the world of hands-off data acquisition, you can
take data immediately and with confidence.

Hands-off data acquisition is only one feature of the
versatile System 620 that enables us to build asystem to
your exact requirements... custom systems from standard
products.
We have acustom system for you. Ask us about it.
Call us on one of our toll-free lines: (800) 423-7151, outside
California; in California, call us collect on (213) 357-7151.
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700 South Myrtte Ave., Monrovia, CA 91016
TWX 910-585-1833

Neff. Custom Systems from Standard Products.
Circle 257 on reader service card

We're giving 8-bit micros

arun for their money.
Digital introduces the $653*16-bit micro. So why
limit yourself to 8-bit thinking when you can get all the
advantages of 16-bit performance at this low price?
Treat your system design to amore powerful and
proven instruction set. More efficient processing. Precision arithmetic. The expandability which allows your
system to grow as your needs grow, without changing
system architecture. And to accommodate that growth
without appreciably changing your software
requirements.
Send us your application and we'll send you complete information on how to match your requirements
with the performance of 16-bit micros from Digital. The
company that has sold more high-performance micros
than anyone.
The price is right. The time is now.
For full information, fill out the coupon or call toll
free at (800) 225-9220. In MA, HI, AK and Canada call
(617) 467-7000. Or simply contact the Hamilton/Avnet or
Harvey Electronics office near you.
in quantities of 50. Single unit price is $990. U.S. domestic prices only.

r

-I

Please rush your 16-bit Micros Application Information Package to me at once. My application is:
CI Laboratory/Scientific
E Data Communications
III Industrial/Process Controls
E Other (Please Specify)
Name
Title
Company
Street
City
State

L

Zip

Tel. (

)

Digital Equipment Corporation
Microcomputer Products Group, MR2-2/M70
N-4-21-1
One Iron Way, Marlboro, MA 01752
DEC-C-164
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We change the way
the world thinks.
Circle 259 on reader service card

Only ADVANTEST can guarantee
overall timing accuracy
in ISII VLSI testing.
Only Takeda Riken has ADVANTEST.

LSIIVLS testing.
ADVP,NTEST by rada Biken. The new generation in

Takeda's Advanced Test Strategy — ADVANTEST — is

I

T3380. Result: greater speed, reliabty, and better-than-

the newest, most efficient concept in LSIIVLS1 testing.
A concept that led not only to guaranteed overall timing
accuracy — far surpassing the comparatively limited
timing accuracy capabilities of current testing systems
— but also to awide range of major technological
advantages for Takeda's systems. The ADVANTEST
concept helped raise data crunching speed in Takeda's
T3380 VLSI Test System to 100 MHz, for example. And
its timing resolution to 100 ps. It also led to expansion
of pins to 192 110 maximum (384 pins). 'fo real time 110

ever fault detection for both. The T3370, with its
algorithmic pattern generator, is aspecialized memorytest instrument. The T3380 carries alogic pattern
generator but can, if you wish, accept an algorithmic
pattern generator,
to tee both logic and memory.
And now, both these systems delNer unique 9X, 911 and
9Z address vectors to allow partoned testing. That
cuts test trne drastically. Takeda's T3331 40MHz
Memory Test System reflects the ADVANTEST concept,
too. Its enhanced capabilities raise memory testing to a

switching capability. To a100 million vector-per-second

highly-developed state — with X, Y and Z address

logic testing vector generation — with built-in major
looplminor loop capabilities. ADVANTEST generated

vectors plus 100ps timing resolution.

(ADVANTEST was developed in cooperation with N.T.8.T. Musashino

significant innovations in Takeda's T3370 as well as its

Electrical Comrr•unication

ADVANTEST Division, benimen

•
For more information, write or call our distributor:
1185 Ave. Ofthe Americas New York, NY 10036

•

•

Co.,a,
nc.

Phone: (212) 536-0571 Telex: 12017
*See us at SEM ICON WEST, May 19 — 21
Bay Meadows, San Mateo Booths 2244 — 2247
Circle 261 on reader service card

New products
Computers & peripherals

Unit executes two
streams of code
by the automotive
and glass industries
In addition to these two
highly sophisticated
industrial applications
MIKUL- has proven
dependable in a
wide variety of
other industrial
environments.
In use over six years.
All boards are in stock.
Custom design service.

Computer has performance
between mini and mainframe,
suits multiuser climate
A virtual-memory superminicomputer from Prime Computer Inc. processes two parallel instruction
streams simultaneously for enhanced
performance in multiuser, multifunction applications. The 32-bit
Prime 850 system, representing the
new high end of the firm's 50 series
of computers [Electronics, Jan. 18,
1979, p. 174], claims a throughput

up to 50% better than most superminis, including Digital Equipment
Corp.'s VAX-11/780.
Prime attributes the 850's performance to what it calls its multistream system architecture. Designed to support the full interactive,
multiuser capabilities of Prime's Primos operating system, the multistream approach teams two execution units—heavily modified versions
of Prime's earlier 750 central processing unit—in an integrated system, says Stuart P. Silverman, group
product manager for CPU products.
The two execution units, called
instruction-stream units (isus), access the same main memory, share a
single memory and input/output
bus, and operate under the same Primos operating system.
A single-board stream-synchronization unit (Ssu) coordinates the

MIKUL.. 6000 Series
EXORcisor* Bus
Compatible Boards
6809 Based Monocard Microcomputer
6808 Based Monocard Microcomputer
Dual 5Input Tach Interface
64 Input Buffered Interface
64 Output Driver Interface
t6K Static RAM (hi-speed. 10-power)
T-bug Debug/Monitor
Clock-calendar, PTM ,
8K RAM
Card racks
Monoboard Communications Processor
Alpha/Graphic CRT Display Interface
16K/32K PROM Memory
8Channel Asyncronous Modem
Interface

MIKUL,. 900 Series
TM 990 Bus Compatible
Boards
lo Channel Asyncronous Serial
VO Board
Alpha/Graphic CRT Display Interface
32 Input/96 Output I/O Expander
4K x16 PROM/8K x16 RAM Memory
Bank switched 4K x16 x8RAM (32K)
4X 16 Electrically Alterable ROM
Card racks
Call or write for additional
information on these quality boards.
"I lutlemdrk of Motorola. Inc

Industrics Inc.
2573 TRACY RD.
NORTHWOOD, OH., 43619
(419) 666-8144
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Problem:
Build an oscilloscope light enough
to carry in the field,yet sophisticated
enough to use in the repair shop.
And bring it in at under $650.
Solution:
Non-Linear Systems' MS-230.
A 3lb.10 oz. miniscope.

at $497.00. Or the MS-15, 15 MHz,
single-trace at $389.00.
And each model is available with
optional accessories to help you
get the job done. Like a 10:1,
10 megohm probe and leather
carrying case with shoulder strap
and belt loop.
When it comes to portable, affordable, accurate miniscopes NonLinear Systems leads the way.
MS-230 at aglance
Vertical Bandwidth:

30 MHz

Deflection Factor:

10 mV/div to 50 V/div,
12 calibrated ranges

Input Impedance:

1megohm in parallel
with 50 pF

Time Base:

0.05 nSec/div to
0.2 Sec/div. 21 calibrated
ranges

Horizontal Bandwidth 200 kHz
Trigger Modes:
Power Sources:
Internal:
External:

At 3lbs. 10 oz., the MS-230 is the lightest miniscope around. Now you can ake the scope to the
problem. Or bring the problem to the scope.

It's easy to get carried away with the
MS-230. Our remarkable 30-megahertz, battery-operated, dual-trace
miniscope. At 3 lbs. 10 oz., it's the
smallest, lightest miniscope in the
field today. Suddenly, portability's
not aproblem anymore.

On abenchtop or abelt, over ashoulder or In a
tool kit, the MS-230's ready to go.

Sets up shop. Makes housecalls.
The state-of-the-art MS-230 is at
home anywhere there's aneed to
accurately test or measure electronics equipment.
TV repairmen find it works
"See us

at the Electronics

at Booths E2 and E4

in

Distribution

the Galleria."

wonders in the field. Tuck it in the
tool kit, sling it over ashoulder or
slip it on a belt, and it's ready to
make aquick on-site diagnosis.
It's a great benchmate in the
shop, too. Checks distortion, compares circuit inputs and outputs,
finds faulty components. All with
equal ease. And the MS-230 is so
compact it doesn't clutter up the
work area.
What's more, the versatile MS-230
is perfect for servicing microcomputer systems, maintaining avionics equipment and diagnosing
sophisticated medical equipment.
A trio to pick from. If your work
demands an oscilloscope that
handles virtually all normal applications with unblinking accuracy,
we've got your number. The MS230. A superb value at $649.00.
We also make miniscopes to
match other budgets and needs.
Take the MS-215, for example. It's
a 15 MHz, dual-trace scope priced

Show

Automatic, Internal,
External and Une
Rechargeable lead
acid batteries
115 VAC or 230 VAC,
50-60 Hz via plug-in
transformer

Size:

2.9" Hx 6.4" Wx 8.6" D
(74 mm x 163 mm x
218 mm)

Weight:

3lbs. 10 oz. (1.65 Kg)

Get the word on us. Non-Linear
Systems has been intelligently
innovating in the digital testing
industry for nearly three decades.
From the introduction of the first
digital voltmeter to breakthrough
products like the MS-230.
Today we offer afull line of competitively-priced, state-of-the-art
equipment. From miniscopes, digital voltmeters, digital panel meters
and counters, to frequency meters,
logic probes, line-frequency meters
and pre-scalers.
Our entire lineup is available now
from top electronic distributors
throughout the world. Contact your
local distributor today.
For further technical information,
or the location of your nearest
distributors, contact Non-Linear
Systems, Inc., 533 Stevens Ave.,
Solana Beach, CA 92705. Telephone
(714) 755-1134. TWX 910-322-1132.

Non-linear Systems, Inc.
Specialists in the
science of staying ahead.
©1980 Non-Linear Systems,

Inc
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Now CMOS
cuts your
design time.
COSMAC System IV with
FULL-SCREEN EDIT for
fast, easy program editing.
This is the complete 1802 hardware, software Microprocessor
Development System. Just look what the $12,000 system price
gives you:
• A 12-inch integral CRT that displays program entries and
corrections instantly.
• New high-performance ASM8 macroassembler for much faster
assembly time.
• Fully-encoded ASCII keyboard with 72 ASCII keys and 14 dedicated full-screen edit keys.
• "Go-anywhere" Micromonitor: the portable in-circuit emulator.
• Micromonitor Operating System software (MOPS), to allow
interrogation of the system under test.
• 60k bytes of user-accessible RAM.
• Dual-drive floppy disk.
• Built-in PROM programmer.
• Exclusive RCA CDOS file management system.
All this, plus "Total Design Support" from the people who
brought you CMOS, for only $12,000.*
For more information on the CDP18S008, contact any RCA
Solid State sales office or appointed distributor.
Or contact RCA Solid State headquarters in Somerville, N.J.
Brussels, Belgium. Hong Kong. Sao Paulo, Brazil.
Or call Microsystems Marketing toll-free (800) 526-3862.
Total hardware, software development system $12,000.
U.S. suggested resale.

Another reason to
switch to CMOS.
264
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¡Sus' operations. Since each ¡su contains its own 16-K-byte bipolar cache
memory, the ssu's major task is
cache validation; the ssu updates
one isu's cache memory whenever
the other changes a shared memory
reference. It also acts as a central
clock to simplify bus arbitration,
handles communications between
¡Sus, and runs internal diagnostics.
The cache memory access time is
80 ns and the hit rate, or likelihood
that instructions and data will be
present in the cache when needed, is
95%, says Jeffrey C. Flowers, product manager for operating systems
at the firm. Each ¡su also contains
an instruction preprocessing unit,
which minimizes execution time by
prefetching four instructions from
cache memory ahead of the program
counter. This unit performs instruction decoding, sequential instruction
queuing, and address translation in
advance of execution.
Main memory on the 850 expands
from 2 to 8 megabytes. Prime, says
Flowers, is the first computer vendor
to use 1-megabyte memory boards in
a system; the boards contain 64-K
mos random-access memories. All
memory logic is error-checking and
-correcting. Consecutive memory addresses are located on separate
boards, allowing two-way interleaving to speed sequential memory
access, Flowers adds.
Data bursts. The 850 uses burstmode 1/0 for very high data-transfer
rates of 8megabytes/s at 64 bits per
burst request.' With up to 2.4 gigabytes of auxiliary disk storage, the
system supports a maximum of 128
direct-connection terminals and up
to 128 user processes simultaneously. Firmware instructions for context
switching automatically introduce
new processes to either ¡su in less
than 35 µs.
Multistream operation boosts the
850's throughput into the entry-level
mainframe category, where it is
comparable to that of IBM Corp.'s
4341 model 2and DEC's Decsystem2060, says Prime's Silverman. "The
850 fills the gap between these and
most high-end superminicomputers
currently available, and it does so in
the supermini price range," he
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Non-Linear Systems' Touch Test 20.
The 2lb. 4oz. test lab.
Touch Test 20 at aglance
Measurements
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The Touch Test 20 DMM weighs only 2lbs. 4oz. Yet àputs twenty key test functions at your fingertips. Plus
exclusive light pressure touch function selection. Shown from above on leather shoulder sling (optional).

Road test the remarkable Touch
Test 20. Now, with its 20 key test
functions at your fingertips, (plus the
ability to measure 10 electrical parameters and 44 ranges) you can
take one lab to the field instead of a
cumbersome collection of individual
testers.
Another bright idea. The Touch
Test 20 is the only DMM with light
pressure touch function selection.
No more dials to fiddle with. Instead,
an LED shows the function you
choose. And when you switch, you
get an audible bleep and a visual
blip to let you know.

Operation's asnap. A light touch chooses the
function. An LED shows it.

Functional. Not gitnntic.ky. We believe that in DMM design, form should
follow function. For example, it's
rare that a DMM is used hand-held.
Usually it's placed so the operator's
hands are free to manipulate the
test leads and the equipment being
tested. That's why we developed the
Touch Test 20— to fit where and how
it would be used. The result is the
"See us at the Electronics Distribution
at Booths E2 and E4 in the Galleria"
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most innovative portable/benchtype multimeter in the industry
today.
Small wonder. The Touch Test 20 is
designed specifically for mainline
electronics measurement and testing.
It checks AC and DC voltage, AC and
DC current as well as resistance.
Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and continuity
tests. All with the accuracy thats
synonymous with the name NonLinear Systems.
Shop-proven. Field-proven. :he
Touch Test 20 is ideal for benchtop
use. The large, 0.55-inch LED numbers make it easy to read. And its
dial-free, light touch selection system prevents the unit from skittering across the tabletop. Light and
versatile, it's the perfect, portable
road lab, too.
The Touch Test 20 comes with test
leads, temperature probe and resistor/capacitor test adapter. It features automatic polarity and overload indication plus in-circuit test
capabilities. The Touch Test 20 is
available in two models—rechargeable battery or line operated. All
parts and labor are guaranteed for
a full year. And each model is available with optional accessories like a
leather carrying case with shoulder
strap and belt loop, to help you get
the job done.

AC Voltage

10 µV to 750 VRMS, 6ranges.

DC Voltage

10 pV to 1000 VDC, 6 ranges.

AC Current

10 µA to 10 A, 4 ranges.

DC Current

0.01 µA to 10 A, 7 ranges.

Resistance

10 milli (
1to 20 meg
7ranges.

Temperature

—40° C to 150 ° C. —40 ° Fto
302 ° F, 2 ranges.

Conductance

0.01 nS to 200 nS (equivalent
to 5megohms to 100,000
megohms)2 ranges.

Capacitance

1pF to 200µF, 6 ranges.

a

Tests
Diode

Diode and transistor junctions
in conducting and nonconducting directions.

Continuity

Audible signal.

Size

2.9" H x6.4" W x7.5"D
(74 mm x 163 mm x 191 mm)

Weight

2lb. 4 oz. (1.02 kg)

Price

$467.00 with batteries
$435.00 without batteries

8 DMMs. One right for you. NonLinear Systems also offers eight
other outstanding digital multimeters. Trim and low-priced, each
of our three, three and one-half and
four-digit DMMs is a performance
and value-packed instrument.
Get the word on us. NLS has been
intelligently innovating in the digital
instrument industry for nearly three
decades. From the introduction of
the first digital voltmeter to breakthrough products like the Touch
Test 20.
Today we offer afull line of competitively-priced, state-of-the-art
equipment. From miniscopes, digital voltmeters, digital panel meters
and counters, to frequency meters,
logic probes, line-frequency meters
and pre-scalers.
Our entire lineup is available now
from top electronic distributors
throughout the world. Contact your
local distributor today.
For further technical information,
or the location of your nearest
distributors, contact Non-Linear
Systems, Inc., 533 Stevens Ave.,
Solana Beach, CA 92705. Telephone
(714) 755-1134. 11NX 910-322-1132.
Non-Linear Systems, Inc.
Specialists in the
science of staying ahead.
c1980 Non-Linear Systems. Inc
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ELECTRONICS
In the electronics industry the
demand for precision quality
molded parts has intensified.
ITT Thermotech is a custom
injection molder of thermosets
and thermoplastics who has
been meeting this demand,
and has also been helping
electronic manufacturers in
the design of many of today's

successful precision molded
parts. Whatever your injection
molded needs are, whether
design assistance, close
tolerance production, or
careful assembly—ITT
Thermotech has been doing it
for over a quarter of a century
and can do it for you.

asserts. He notes the 850's throughput is an average of 65% highér than
that of Prime's 750 system.
Silverman expects the 850 to compete in scientific, computational, and
commercial markets. The system can
handle applications as varied as
simulation, modeling, computeraided design and manufacture, circuit analysis, manufacturing control,
schedule planning, and office automation, he says. Both hardware- and
software-compatible with Prime's
other 50 series systems, the 850 also
supports the company's Primenet
networking software for distributed
applications.
Silverman estimates the 850 will
range in price from about $380,000
to $700,000. A typical configuration
will cost $525,000 and will include
the 850 CPU with 4 megabytes of
main memory, one 300-megabyte
disk drive, one tape drive, one 600line/min printer, networking hardware and software, 20 terminals,
Fortran 77 and Cobol, a data-base
management system, and Primos.
Deliveries of the 850 begin in July,
Delivery will take 30 to 90 days.
Prime Computer Inc.,

Prime Park, Natick,

Mass. 01760. Phone (617) 655-8000 [361]

2- and 3-pass matrix printers
do 150 to 600 lines/min.

ITT THERMOTECH
1202 SOUTH FIFTH STREET, HOPKINS, MN 55343 (612) 933-9400
3200 TYRONE BLVD., ST. PETERSBURG, FL 33710 (813) 347.2191

Circle 266 on reader service card
Leaders in Electronics
The only reference devoted solely
to biographies of the most
influential people in electronics
•corporate executives •technical
managers •designers and developers •government and military officials •academics •editors/publishers •securities analysts •
trade/professional group directors •
consultants ... plus an 80-page index
of biographees by affiliation.
Prepared by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50
266

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494
Serd me
_copies of Leaders in
Electronics @ $39.50 plus applicable sales tax.
McGraw-Hill pays regular shipping and handling charges on pre-paid orders.
Payment enclosed

D Bill firm

D Bill me

Name
Company
Street
City

State

Zip

The OSP/120 and OSP/130 twoand three-pass Office Systems Printers for word-processing, data-processing, and communications applications operate in the 300-to-600line/min. range. The matrix printers
supply graphics and incorporate an
automatic cut-sheet feeding mechanism; manual and tractor .feed are
also offered. The OSP serial printers
provide multiple-font storage, fully
formed characters, and optical-character-recognition printing and labeling. The fonts are electronic, so they
are stored either in read-only memory or are down-line—loaded into random-access memory, eliminating the
need to change print wheels, print
ball, or bands.
The printer can operate at 2,400
b/s or higher, speeds that are unusu-
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Introducing

iihRIDUIT

HI-CON Connectors

Interconnection
is finally catching up with
packaging density
While increased packaging density has
been making giant strides in recent years,
ordinary card edge connectors have
lagged behind. Now Panduit offers you a
way to catch up with package density with
HI-CON two-piece PC board connectors
that offer you up to 96 contacts in three rows.

•
7-ales

:•••e•-•

PANDUIT HI-CON connectors are precision
made to IEC 48B and DIN 41612 specifications and are fully intermateable with all
components produced to these standards.

Fee ..

Utmost reliability
Unique female contact
with torsion spring design provides dual wipe,
coined surfaces with
strict mating tolerances
that drastically reduce mating/unmating
contact abrasion and permit use of low gold
thicknesses to help you reduce interconnecting costs.

,

PANDUIT HI-CON maintains low contact
resistance after hundreds of mating cycles,
assuring you of excellent electrical characteristics, even under adverse conditions.

Maximum versatility
HI-CON connectors are available in types B,
C, Half C, D and E, in standard, compact
envelope sizes providing 16, 32, 48, 64 or 96
contacts in hundreds of pin arrangements
and configurations. One, two or three rows
of contacts let you match the connector to
the specific requirements of your application.

grid lends itself perfectly to automated
processes.

At last, PANDUIT HI-CON, two-piece connectors give you the density plus reliability you've been looking for. And all at a
price competitive with gold plated boards
and card edge connectors.

Choose from three gold-over-nickel plating
options: 30, 50 and 80 microinches.

Male connectors with long angle pins permit direct connection to wire wrapped
boards—reducing parts and installat:on
time.
Special female angle pin connectors
mounted on card edge permit daughter
board mating in the same plane.
All HI-CON connectors are available for
either wire wrapping, hand or wave solder
termination. And the precise, uniform 0.1'

ton of heavily gold plated fingers needed
for edge connectors reduces board costs
considerably.

Reduce board cost
Reliable HI-CON termination pins adapt to
varying board thicknesses, and the connectors maintain strict mating tolerances regardless of board quality. Also, the elimina-

Visit Panduit at the Design Engineering Show Booth 1306

Ask for free demonstration
and cost analysis.
The Reliables... Wherever Electricity is Used.

InviounicoRp
ELECTRONIC

PRODUCTS

GROUP

Tinley Park, IL 60477 •Phone: (312) 532-1800
In Canada: Panduit (Canada) Limited
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Which
Alphanumeric
Printout
do OU prefer?
DIGI T E C:
64 10
es
6420
ELECTROSENS ITIUE
ALPHANUMERIC PRINTERS
* 64 CHARACTERS
6123456789 ABCDEFGH
IJKLMNCIPORSTUUUXYZ8

* 21 CHARACTERS/LINE
32 OPTIONAL
* SERIAL/PARALLEL
INPUT

r) I
T
6450
.1:f
64613
THERMAL ALPHANUMERIC
PRINTERS
* 64 CHARACTERS
8123456789 RECOEFGN
IJKLMNOPIDRSTUUWXYZR

* 21 CHIURCTERSAINE
* SERIRL/PARALLEL
INPUT

DigiTec's popular
6400 Series Printers
now offer you achoice!
DigiTec has added two new thermal models to the tried and proven 6400 Series Alphanumeric
Printers. You can now choose thermal or electrosensitive printing and get all the DigiTec
benefits with either . Fewer moving parts than impact printers guarantee increased reliability
Plus, non-impact means no hammers to clatter or wear out and no messy ribbons to change
Abuilt-in microprocessor provides the simplest
possible interfacing.
Input configurations satisfy all the popular data
communication interfaces The serial models are
programmable for either RS-232-C or 20 mA current
loop at either 110 or 300 baud while parallel input
models accept data at rates up to 1000 characters
per second (higher rates optional)
These features combined with compact size,
Quiet operation and designer-styled good-looks
Dimensions:
produce dependable printers that are perfect for
71
/"W x53
2
/
8"
Dx27
/
8"
H
your application
Weight: 31
/ Lb.
2
Choose either thermal or electrosensitive if it's
DigiTec, you've made the right choice
in OEM Quantities

UNDER$300.

Diglrec

UflITED
SYSTEITIS
CORPORATIOrl
918 Woodley Road. Dayton, Ohio 45403
(513) 254-6251. TWX (810) 459-1728
—•

Information Only Circle 268
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New products

al for a serial printer. For draft or
data-processing output (a single
pass), the printers can operate at 600
characters/s, and for letter-quality
output (two and three passes), they
work at speeds no lower than 150
characters/s. For an average text,
this runs to about three to six pages
per minute with automatic collating.
The OSP printers' print-head life
exceeds 1billion characters, and all
operator control is with push buttons. RS-232-C interfaces are standard, and Centronics, Dataproducts,
parallel ASCII, current loop, and other communications protocols are
optional. Delivery is in 60 days. The
list price for the model OSP/120
two-pass printer is $3,900 and for
the OSP/130 three-pass printer it is
$4,100.
Florida Data Corp., 600D John Rodes Blvd,
Melbourne, Fla. 32935. Phone (305) 2594700 [362]

$7,800 printer runs
at 1,200 lines/min
What could be the lowest priced
1,200-line-per-minute printer yet
sells at an original-equipment—manufacturer price of $7,800. The model
3121 is priced about 40% below its
competition, according to John G.
Henry, vice president of marketing
and sales at Data Printer Corp.
Though nominally a 132-column
printer, the 3121 can accommodate

Demonstration Only Circle 8
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Excellence Starts in Design
and Continues in Performance

For 32- Bit Performance, CONCEPT 32/2750.
Some products are synonymous with excellence—
Mercedes-Benz, Nikon, Rolex, Lear... They developed their reputations not only on innovative design
but on continued improvements and refinements.
They have imitators, but nothing can match their
quality.
SYSTEMS has been the innovator for more than a
decade, from the first true 32-bit minicomputer to
CONCEPT 32/27, with the first single-slot 32-bit CPU.
Our imitators are the most prominent minicomputer
manufacturers in the world. But, no one has
matched our quality.
CONCEPT 32/27 was designed from the ground
up to be the most functional, reliable lowest-priced
32-bit minicomputer available to the OEM. Now,
the CONCEPT 32/2750 maintains this leadership by
increasing capacity and enhancing performance.
Integral memory expansion up to 4 Mbytes. Floating

point performance higher than any mini in its price
range. Up to 36 SeIBUS slots. A minimum of eight
additional slots on the Multipurpose Bus. At acostper-slot that's less than you'd expect.
SYSTEMS unique, layered software makes it
easier to optimize your system. The MPX-32 realtime operating system supports multi-user interactive program development. A variety of high-level
languages, utilities and support libraries can be
selected. And, you can order the full SOFTOOL 8OTM
package of software development tools to increase
programmer productivity and provide management
with greater visibility and control.
Call or write the company with a lifetime of
real-time experience in design and performance
excellence.
Systems Engineering Laboratories, Inc.,
6901 W. Sunrise Blvd., Ft. Lauderdale, FL 33313.
(305) 587-2900, 1-800-327-9716.

T'Trademarked product of SOFTOOL Corporation.

Argentina-Australia•Belgium•Canada-Colombia•England
France•Italy•Japan-Mexico•Sweden•Thailand-West Germany
Circle 269 .4;)n ÍVP acie rservice card

Proven COMPUTER Performance

A Subsidiary of GOULD INC.
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Small wonder. That's what you can
call this new series of vacuum relays
from ITT Jennings.
There are presently 8models in this
series and they offer test voltage ranges
from 4to 20KV. They also offer low
contact resistance (leas than .020 ohms),
high current handling (10 amps
@ 2.5 MHz, for example), frequency
ranges from DC to 76 MHz, and they
are available in both latching and
non-latching versions.
Are they reliable? Typically you can
expect 1,000,000 cycles without afailure.
All of this in asmall package that can
prove to be the most cost efficient relay
you ever purchased.
You will find awide range of applications, too. Antenna couplers, antenna
switching, transceivers, safety
grounding, and pulse forming networks
for radar to name afew. You will also
find MIL-R-83725 "slash" versions
available.
Check with our applications department at 970 McLaughlin Avenue,
Dept. NR1, San Jose, California 95122,
or call us at (408) 292-4025 and let us tell
you more about this amazing new series
of vacuum relays.

if

JENNINGSITT
DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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Th

magazine
you re reading now
could be your own.

136 columns. Other features are ribbon re-inking, a forms-length selector and an 8-to-12-channel electronic vertical-format tape reader, 6-to8-line/in, vertical line spacing, numerous font options, a digital line
counter, and an elapsed-time indicator. Many of these features are userprogrammable through the 3121's
plastic keyboard, which addresses
the built-in microprocessor.
The unit can run at up to 1,350
lines/min with a 48-character font,
falling back to its rated 1,200
lines/min with a 64-character font.
A speed of 600 lines/min is userselectable and results in somewhat
higher print quality.
Finally, the machine is quiet. Its
enclosure is sonically damped so that
the noise perceived in the vicinity of
the unit is less than 65 dBA. That is
near the perceived noise level of most
offices and far quieter than the best
printers of only a few years ago.
Delivery is immediate.
Data Printer Corp., 99 Middlesex St., Malden, Mass. 02149. Phone (617) 321-2400
[363]

Faster intelligent graphics
terminals cut host overhead
The 4110 series of computer display

terminals combine local intelligence
features with increased line speed
and throughput, as well as increased
ability to interact with the user and a
reduction in host overhead. The
4110 series consists of the 4114, a
19-in, high-resolution direct-view
storage tube with refresh and fast
local-redraw capabilities; the 4114
Option 31, a variation of the 4114
with color-enhanced refresh for
more contrast; and the 4112, a moderate-resolution 15-in, raster-scan

'

e

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.
270
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The way this
connector mates
600 volts, anyone
can handle it safely.
That's why the AMP Universal
connector has UL
component recognition for 600 volts—
and CSA and VDE for worldwide
applications. Its silo cavity design
provides complete shock hazard
protection. Housings are flame
resistant 94V-0 material.
MATE-N-LOK

For high or low voltage and current
applications, there's no connector like
it for safety and performance.
But it's versatile, too. You can use the
Universal MATE-N-LOK connector
wire-to-board with our wide range of
pc board headers. Mounted on apanel
or hanging free, you can intermix
pins and sockets. And you'll always
get excellent contact retention
and strain relief.
Handle the high voltage with the
connector that handles it safely.

AMP Facts

941
VDE

Silo design for positive polarization
and contact protection.
Wire Size:
Contact Plating:
Housings:
Housing Material::
Insulation Resistance:
Mating Forces
(per circuit):
Separation Forces
(per circuit):
Current Rating:

Operating Temperature:

30-10 AWG
Tin or Accu-plate selective
gold
2-15 position
94V-2 or 94V-0 rated material
1000 megohms
Split pin-1.5 lb. average
Split pin-1.0 lb. average
Dry circuit to 25 amperes
(dependent on individual
application)
—55°C to +105°C

Durability:

50 cycles, mating and
unmating

Approvals:

Underwriters Laboratories,
Component Recognized, File
#28476; CSA certified—File
#LR 16455; VDE —tested
under Report #4751-800-2/A

For afree sample, call the
AMP MATE-N-LOK Connector
Information Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.
AMP and MATE-N-LOK are tredemerks of AMP Incorporated
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REPORT BY
ROBERT R NATHAN ASSOCIATES. INC

That's what electronics makers can
average in the US. Virgin Islands
Here are afew reasons why:
•You can qualify for atax subsidy equal to 90% of your federal income
taxes as well as on customs duties and excises on raw materials.

Tektronix Inc.,

• You can also obtain relief from all other local taxes for aperiod of 10 to
15 years.

P.O.

Box 500,

Beaverton,

Oreg. 97077. Phone (503) 685-3043 [364]

• Plus this unique bonus: Up to 50% of your Virgin Islands high
technology product can consist of foreign components and still enter
the huge U.S. market duty free. No other Caribbean area offers this
incentive for those who qualify...and all under he American flag.

14-in. Winchester disk drives
are easy to repair

ALL THIS ONLY IN THE

ESI11811 ISMITS
******************** * *******
Virgin Islands Industrial Development Commission
1270 Ave. of the Americas, New York, N.Y 10020
In confidence and without obligation tell me how Imight make 39-63% profit in the U.S.
Virgin Islands.
Name:

model featuring the high addressability of the storage tube.
The terminals contain randomaccess memory expandable up to
800-K bytes in the 4114 and up to
600-K bytes in the 4112. In addition,
integral single or dual flexible-disk
mass storage is available as an
option on the 4114 and asingle disk
drive on the 4112, with 512-K bytes
of capacity per disk. The 4114 has a
data-communications speed of up to
19,200 b/s; transmission speed is
9,600 b/s on the 4112. Block-mode
asynchronous transmission will also
be available as an option. The 4112,
though a raster-graphics terminal, is
equal to the storage tube of the 4114
in its addressable resolution: 4,096
by 4,096 addressable points.
The 4110 series will be supported
by Tektronix PLOT 10 IGL software and existing applications programs for the 4010 series will also
run on the 4110. An optional threeport RS-23 2-C peripheral interface
enables local control of plotters and
printers.
Base price for the terminals is
$9,000 for the 4112; $17,500 for the
4114; and $19,500 for the 4114 with
Option 31. They become available
this month.

Title•

Company:
Address•

The microprocessor-controlled Capricorn series of 14-in rack-mountable
Winchester disk drives have modular
subassemblies that are easily replaced and comprehensive self-diagnostics for added reliability. Two
models are available: the 165 with a
capacity for 165.9 megabytes of
storage and the 330 with 330.3megabyte capacity. The drives use
the standard storage-module drive
(smD) interface and offer an average
access time of 30 ms. Pricing for the
165 is $5,900 and $7,100 for the 330
in OEM quantities. Shipments begin
in September.
Ampex Corp.. 200 N. Nash St., El Segundo,

Major product or service:
E-3

Calif. 90245. Phone (213) 640-0150 [367]

**********************************
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SETS-1: A 23-megabit digital
tape system for severe environments
The soaring eagle is tough. Our SETS-1 digital tape
system is tougher... on the ground as well as in the
air.
Built Tough for Tough Jobs
Whatever the application — industrial, military or aerospace — this rugged recorder is built to take on the
most hostile environments. It meets MIL-E-5400, 4158,
16400... and more.
Right now SETS-1 is being used by the Army and Air
Force for bulk storage and data gathering from tanks,
aircraft and remote sites. Also for mission loaders,
communications and fire control systems. Its wide operating
temperature range of —55°C to +71°C makes it perfect
for agrowing number of industrial requirements, too.
A Top Performer
As for performance, there is none higher. A removable,

1
1
,LUZI
Severe Environment Systems Company

A Subsidiary of Electronic Memories 8. Magnetics Corporati,,,,

P.O. Box 668 •Chatsworth. CA 91311
Telephone: (213) 998-9090 •TELEX 69-1404

hermetically sealed tape cartridge stores 23 megabits of data
at 1600 bits-per-inch on 300 feet of 1/4-inch magnetic
tape. Plus it offers bidirectional read/write on 4 tracks with
a 192K bit-per-second nansfer rate.
Small, Light, Dependable
Solid throughout, SETS-1 features an all-aluminum case that
measures acompact 4" by 6" by 3.6". Quick, easy
maintenance is assured by plug-in modularity. The drive
module holds areliable brushiess D.C. motor and all
electronics while the magnetic tape, head, sensors and
capstan drive are contained in aseparate tape module.
All together, the entire package weighs in at under 5 pounds!
See What Tough Really Means
Phone or write for complete details today. You'll
soon know why our SETS-1 tape system deserves to be
called the "tough one"!

COMPUTER PRODUCTS FOR SEVERE ENVIRONMENTS
Circle 3 on reader service card

Winning performance down to the wire.
Multiwire.
Reporting the results of atest of three circuit board
technologies, Jim Hill of Systems Engineering says,
"We're abig winner with Multiwire."
In this test, identical technical assignments were initiated
with Multiwire, multilayer and wirewrap to produce two
new double floating point processing boards for Systems'
32 bit scientific minicomputers. The 15" x17" boards
were to contain an average of 300 IC's.
Multiwire was the victor hands down. For good reason.
High Speed Electrical Performance
"Multiwire allows us to build high performance systems
without sacrificing noise margin,' says Hill. The copper
circuitry of Multiwire provides consistent and controllable
electrical characteristics so important to high speed logic.
Custom Design
Even the most difficult high density board configurations
and specifications are achieved through Multiwire design
technology.
Fast Turnaround
Multiwire dellvered boards four to six months faster
than multilayer.
Performance. Design. Delivery. Multiwire gives you all
to make you abig winner, too. Challenge us with your
next assignment.
Jim Hill, Vice President Products and Services,
Systems Engineering Laboratories,
Fort Lauderdale, Florida

Multiwire Division, Kollmorgen Corporation,
31 Sea Cliff Avenue, Glen Cove, N.Y. 11542.

AA MULTIWIRE "
yyDIVISION

Circle 4 on reader service card

KOLLMORGEN CORPORATION
•Multiwire is aU.S. registered trademark tot the
Kollmorgen Corporation discrete wired circuit boards
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New products
Software

Apple gets down
to business
VisiCalc-related software
plots, forecasts trends,
links computers of any size
Four new business software packages have been introduced by Personal Software Inc., the supplier of
the popular VisiCalc numerical
model-building program. The new
programs, which have the same easily used program style as VisiCalc,
are: VisiPlot, a high-resolution plotting and graphics package; VisiDex,
a flexible personal information system; VisiTrend/VisiPlot, acombination of a program for time-series
manipulation, trend forecasting, descriptive statistics, and VisiPlot
graphics; and VisiTerm, for easy
communication between a personal
computer and anything from mainframes to microcomputers, including
other personal computers.

Package projects
and calculates
Software is useful in science,
engineering, and business;
it runs on DG minicomputers
"Supercomp is so powerful that it
gives small-computer users the capabilities of large-computer timesharing systems," says Allen Z. Kluchman, president of Access Technology Inc., publishers of the software
package. The package is compatible
with most Data General computers.
Access Technology's first offering,
Supercomp is an electronic work
sheet for businessmen, managers,
engineers, and other technologists.
As such, it is conceptually similar to
packages developed for some micro-

All four new programs operate on
the Apple II and Apple II Plus computers with at least 48-K bytes of
memory and 16-sector disk formatting. They function with or without
Apple's language system. VisiDex
and VisiTerm require one disk drive.
VisiPlot and VisiTrend require two
disk drives and Applesoft Basic.
The version of VisiCalc for the
Apple II series of computers has
been enhanced at the same time to
include a full implementation of the
Data Interchange Format, for information exchange among the Visi line
of programs. 'Seventeen new commands have been added.
Data exchange. An example of the
data interchange is the way VisiPlot
can use data from the new version of
VisiCalc, as well as that entered
directly, to produce graphs and
charts in six different formats and
six different colors automatically,
without programming. It produces
bar graphs, time-series line plots, pie
charts, area charts, high-low charts,
and scatter charts.
With VisiTerm, the Apple personal business computer becomes an online terminal able to access timesharing services, news wires, data

bases, stock reports, and other personal computers to exchange VisiCalc work sheets or VisiPlot graphs,
for example. VisiTerm works in
ASCII upper- and lower-case characters with proportional spacing for
easy reading. It is easily configured
to match the requirements of various
host computers. Such details as bit
rate, parity, stop bit, and other features may be quickly changed and
saved for future use.
The new features in VisiCalc
include an editing command for
editing a formula without retyping
it; the ability to choose a particular
element within alist on the basis of
the result of another calculation; and
the Boolean functions TRUE, FALSE,
NOT, AND, OR, and IF. Also added
are the mathematical symbols for
"greater than," "less than," "greater
than or equal to," "less than or equal
to," and "not equal to."
The suggested retail prices are:
VisiPlot, $179.95; VisiDex, $199.95;
VisiTrend/VisiPlot, $259.95; VisiTerm, $149.95; and VisiCalc,
$199.95.

computers— VisiCalc, for example—
but with the power and features
appropriate to larger, more capable
minicomputers.
Supercomp would seem better
suited than VisiCalc to engineering
calculations. Kluchman notes that
Supercomp arithmetic uses a fourword binary floating-point format
rather than VisiCalc's three-word
decimal approach. This offers 15rather than 12-digit precision and
increased dynamic range; Supercomp can deal with numbers between 10" and 10 -75 .
Supercomp also uses row- or column-value references— an aid in
dealing with replication of formulas.
Also, its replicate command deals in
full rectangles, not jtist row or column segments.
The storage command of the
package is simplified: the user need
only specify a file name rather
than add a command. Other com-

mands also allow incorporation of
Supercomp into other resident programs, or, alternatively, extraction
of aSupercomp work sheet, part of
that work sheet, or appendages to it,
in order to build a library of predefined work sheets. If users have trouble, they need only press a "help"
key to see the options available to
them and relevant to the problem
displayed.
Kluchman expects businessmen to
use Supercomp for tasks ranging

Personal Software Inc., 1330 Bordeaux Dr..
Sunnyvale, Calif. 94086. Phone (408) 7457841 [351]
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New products
from simple job-cost estimation to
complex production scheduling.
Technical personnel will use Supercomp's work sheet matrix and more
than 20 mathematical functions and
logical operators for scientific and
engineering calculations and simulation (see photo).
Business uses. Supercomp is said
to permit managers to construct a
detailed business plan with ease,
turning the work of days into hours,
according to Kluchman. And once a
plan has been created, it can be easily altered to incorporate changes or
try out alternative scenarios.
Supercomp also allows users to
call information already filed on disk
or tape into these plans—perhaps a
unique feature, according to Kluchman. The files may be written in
almost any language. Users can thus
recall historical data to compare it
with past projections and to determine if historical trends justify trend
lines projected from current data.
One of Supercomp's strong points
is its self-instruction package consisting of a text and prerecorded
computer models. The text and business models used were prepared by a
major accounting firm, Laventhol &
Horwath.
There is aself-instruction package
for users just learning to operate
their computers. For advanced users
there is aSupercomp handbook and
a Supercomp pocket guide; experienced programmers and most engineers and engineering managers will
be able to use these two aids to hit
the ground running.
A license for the first release of
Supercomp costs $950. This fee
includes a year's worth of updates
and enhancements, aservice that can
be extended indefinitely for a small
fee. Delivery is immediate.
Access Technology Inc,

103 Central St.,

Wellesley, Mass. 02181 [352]

Interactive syntax generator
eases reports from data base
Intel's latest productivity tool, an
interactive syntax generator called
Genius, enables nontechnical users
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to command sophisticated reports
from system 2000/80 data bases.
The program is a conversational
report generator that can be used by
both programmers developing application packages and end users who
require prompting and error-detection facilities. Genius will be demonstrated at the NCC, as will be
TAPS/80, an on-line application
development aid operating under
IBM's cics, and QueX, a menudriven interactive end-user aid.
TAPS/80 manages the entire application-development and -production process, reducing development
work by an average of 55%, says
Intel, because it lets programmers
build data bases interactively. QueX,
which stands for query-update by
example, allows inexperienced users
to make use of adata-base management system (DBMS) without knowing the system's syntax or computer
language.
Intel Corp., Commercial Systems Division,
12675 Research Blvd., P. 0. Box 9968, Austin, Texas 78766. Phone (512) 258-5171
[353]

Software prompts user
through data management
The Hewlett-Packard Personal Information Management System can
create, access, modify, search, and
sort data; maintain up to 1,000
records of information; and perform
complex analyses. The system can
manage all this because it includes—
in addition to a Series 80 personal
computer, a mass-storage read-only
memory, and a dual floppy-disk
drive—the new Information Management Pac software (imPac). The
software features easy-to-follow
prompts for the inexperienced computer user, areport generator, asorting and statistical capability for
comparison analyses, and advanced
graphics capability to create line,
curve, bar, and pie charts. Possible
applications include creating, updating and printing inventories, customer lists, and catalogs.
For the complete system, prices
are as follows: the HP series 80 per-

sonal computers range in price from
$2,250 to $3,250; the HP 82901M
dual-disk drive (which provides a
total of 540-K bytes of randomaccess storage) sells for $2,500; the
imPac software costs $200; and the
ROM costs $145. If the disk drive is
purchased before May 15, the software and ROM will be supplied free
of charge.
Hewlett-Packard Co.,

1507 Page Mill Rd.,

Palo Alto, Calif. 94304 [354]

Exorcisor II can expand to
cover new microprocesors
American Microsystems now supplies cross-support software that
expands the capability of the popular
Motorola Exorcisor II development
system so that programs for the Intel
802X, 803X, and 804X microprocessor families as well as for the 8080,
8085, and Zilog Z80 microprocessors can be developed on the Motorola machine.
Using a screen-oriented editor
with menu selection, programmers
can scan 23 lines of code and make
desired program changes by positioning a cursor to write over existing code or by selecting commands
from amenu. This, says AMI, should
speed the editing of programs. The
software also includes error-recovery
features to prevent accidental deletions from occurring.
Several full macro assemblers for
the families mentioned above are
available and include such features
usually found only on larger development systems as 1's complement and
exclusive-OR. All the macroassemblers support both local and global
labels.
The cross-support software and
one assembler cost $675 in North
America. Each additional assembler
is $125. These prices include a sixmonth software subscription service.
An extended subscription to the software service is available for an additional fee.
American Microsystems, 3800 Homestead
Rd., Santa Clara, Calif. 95051. Phone Nancy
Hartsoch at (408) 246-0330, extension 604
[357]
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Reliability of aBuss fuse is designed in and built in.
We spend alot to make certain that each one is as good as its
near-perfect prototype. Its one of the reasons why Buss is
the best-known name on fuses. But there are other reasons.
Like the Buss MDL dual-elernent fuse (above). It's
designed to absorb starting currents up to five times normal
for ten seconds without nuisance tripping, yet protect
equipment by clearing safely in one-half awavelength on
shorts. And when we manufacture them, we make certain
they will do exactly that. By testing each fuse, individually
Random checking is not good enough where circuit protection is concerned.
Bussmann reliability also comes from other things
we do: like sophisticated new fuse designs; like our
extensive technical literature program; like our traveling

fuse seminars; like the industryt largest corps of technical
people to help you with applications.
If you are looking for simple, reliable, no-nonsense
circuit protection, get Buss and everything that goes with it.
See your Buss distributor for any of our 3,000
electronic fuses, clips, blocks and accessories. See your Buss
sales representative for applications assistance. Bussmann
Division, McGraw-Edison Company, P.O. Box 14460, St.
Louis, Missouri 63178. (314-394-2877)

MCGRAW-EDISON

Bussmann

ELECTRONICS PROTECTOR NUMBER ONE.
Circle 10 on reader service card

New products
Components

Chip ups radio
integration level
For portable, car, and hi-fi
radios, chip keeps signals
apart from control, display
No one yet has seriously proposed a
single-chip radio. But Philips' Gloeilampenfabrieken of the Netherlands
keeps moving consistently in that
direction. In tandem-harness with
the company's radio-set designers,
the Elcoma parts-making division
has developed a coherent range of
integrated circuits that handles receiver functions all the way from the
radio-frequency front end on
through to the audio amplifier. And
as IC technology advances, Philips
packs more functions onto single
chips when that makes sense, cutting
the number of packages set makers
need for new designs.
The trend is admirably illustrated
by Philips' latest radio chip, the
SAA 1057, which takes care of all
the signal-handling essentials for
digital tuning of a-m and fm radios.
Because it combines analog circuitry
like sample-and-hold, input preamplifers, and the loop-filter amplifier
with injection logic for the digital
portions of aphase-lock synthesizer,
the SAA 1057 does ajob that up to
now took three chips.
Fewer extras. What is more, the
number of outboard components
needed to implement adigital tuning
module has been slashed from 67 to
16. Just as important for cost-conscious set makers, "the SAA 1057
makes possible complete synthesizersystem modules that cut costs and
save space," insists Rach Caduri, the
international marketing manager for
bipolar consumer circuits, based at
Nijmegen in southern Holland.
The circuit works for car radios,
high-fidelity radios, and portables. It
was conceived, Caduri points out, to
give set designers afree hand when it
comes to the "gimmicks" associated
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with tuning. "We partitioned our
digital tuning system to keep the signal essentials separate from the control and display functions," he
explains. As aresult, the SAA 1057
develops its output-tuning voltage in
response to signals applied via a
three-wire control bus. All sorts of
tuning and display features— keyboard dialing, remote control, search
tuning, and the like—can be implemented easily by using amicrocomputer and hanging adisplay driver, a
station memory and the synthesizer
chip on the bus. An added advantage
of the partitioning, Caduri adds, is
that radiation is kept to aminimum
because it is restricted to the "signal
essentials" part of the chip.
Car radios, hi-fi radios, and portables have different design imperatives, but Jan Van Straaten and
Henk Pruim, the two main circuit
designers involved, managed to cover
them all in a single chip without
compromises in performance. A-m
radios, for example, need fast lock-in
and that means a high-speed digital
phase detector. Hi-fi radios, on the
other hand, need very high signal
purity, and that implies afairly slow
sample-and-hold device. The Nijmegen pair resolved the conflict by
using a 32-kHz sampling circuit
when the system is out of lock and a
separate 1-kHz circuit for the in-lock

condition. The system locks on to the
ordered tuning frequency in less than
4.5 ms yet manages avery high signal-to-noise ratio.
Tuner-loop gain. A versatile chip
must cope with a variety of tunerloop parameters. That is taken care
of by a programmable loop-gain
amplifier with a range of 1 to 100
and an integrated loop-filter amplifier. The combination makes possible avery simple loop filter and puts
out tuning voltages as high as 30 V.
For portable radios, awide range
of supply voltages is amust, and the
SAA 1057 functions over arange of
3.6 to 12 v. Equally important is
current consumption, which has
been held to less than 20 mA. A key
factor here is a clocked travelingwave divider and routing of current
to different sectors of the chip only
when they are clocked on. Stacked
logic also contributes to low power
drain. "Current is used at least
twice," explains Van Straaten. "Almost every logic circuit acts as a
current source for another."
The chip has a single reference
frequency for both a-m and fm, but
a programmable counter gives a
choice of two tuning steps-1 or 1.25
kHz on a-m over a frequency range
of 0.5 to 32 mHz and 10 or 12.5 kHz
on fm over arange of 60 to 120 MHz.
Philips Nijmegen packs all this
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unimi
OW TO IMPROVree
IN
PRODUCTION PROM PROGRAMMING.
Select a PROM programming system
designed specifically for production.
The new Data i/0 production PROM programming system combines aData Control Unit
(DCU) for storing all your production programming data and aproduction programmer
that's easy on the operator.
For high-volume programming, anew
Handler UniPak interfaces to an IC handler
without any extra software or hardware.

Take advantage of complete
programming flexibility. Data
I/0's new system adapts to any type
of production PROM programming
"-•
station: MOS or bipolar; moderate or high-volume. Whether you're gang programming,
programming small lots with frequent data
changes or programming large lots with
few data changes. Data I/0s system can
help you increase throughput, reduce errors
and control data.
What's more, you can buy just what
you need, and add to the equipment you
already have.
Reduce errors with automated
inventory control. Our Data Control Unit
replaces master PROMs and paper tapes. You
eliminate human errors caused by mistakes in
loading data or updating PROM documentation.
The DCU can store enough data on a
single diskette to replace 41 master PROMs
(2716 type) or 2,000 feet of paper tape.
Programs can be assembled in engineering,
downloaded from an MDS or computer via
RS-232C to adiskette, then sent to
manufacturing for controlled production.
Make programming easy. All operator
instructions are given in plain English on a16
character display.

For high-volume throughput with a
handler, the operator simply keys in the pattern
part number and required quantity for agiven
job, loads the blank devices and begins the
program sequence.
For moderate-volume programming, the
operator sets up the machine and each device
is programrred with asingle keystroke or tap
of afoot switch.
Demand programming accuracy. The
Data I/O system stops mistakes before they
happen—before they cost you time and money.
Every data transfer and command
between the Data Control Unit and programmer
is double checked. Each device is checked
for illegal or unexpected bits before programming and for stuck dits after.
Programming is automatically verified.
With the Handler UriPak, continuity testing is
done on each device before programming
to insure proper contact between socket
and PROM.

Buy from a manufacturer who will support your
system. Data I/0"s production PROM
programming system is backed by Data l/O's
worldwide network of service technicians and
field application engineers.
Data I/O has asolid commitment to
keep customers informed about new device
technology and programming techniques. If
you would like more details about our new
production PROM programming system. circle
reader service number or contact Data I/O.
P.O. Box 308, Issaquah, Washington 98027.
Phone TOLL FREE 1-800-426-9016.

DATA I/O
Circle 11 on reader service card

New products
circuitry, plus a reference voltage
stabilizer and some test features, on
achip 14.5 mm 2 in area. About 20%
of the chip area is analog circuitry.
The fabrication technology utilizes
4-in, wafers and apositive-resist process that employs 10 masking steps
to achieve a gate density of
250/mm'. The technology is noteworthy in that it makes possible two
full aluminum interconnection layers, separated by one layer of silicon
nitride and topped by another. The
integrated circuit is housed in aplas-

Buffer's error

tic 18-pin dual in-line package.
Philips' own set-making division
has designed the chip into prototypes
of car radios and hi-fi gear, Caduri
reports, and mass production will
start in the second half of 1982. At
the outset, the chip will be priced in
Europe at about $4; as always with
consumer chips, prices are highly
negotiable for quantity orders.
Philips, of course, will continue
with more chips for set makers. First
to come, reports Udo Schillhof of the
radio-circuits group at the Philips-

To perform a worst-case analysis
of standard buffers, according to
staff product marketing engineer
David L. Gillooly, it is necessary to
consider the inaccuracies that might
be introduced from avariety of error
In the worst case, 24-V/is
sources, such as those due to offset
buffer/voltage follower has
voltage, to input bias current, and to
the common-mode rejection ratio, as
tested 1.5-mV output error
well as to the finite gain from the
buffer itself. "Even if all error
Because they are used to shield high- sources are considered, the designer
impedance sources from low-impeddoesn't know if some of them cancel
ance loads while accurately reproout others until he puts the device in
ducing input signals, the most
the system and measures its perimportant feature of analog buffers
formance," Gillooly says.
is that they introduce minimal error
What's more, performing aworstbetween input and output signals.
case analysis of standard buffer
Performing aworst-case error analydevices yields a large error figure
sis of these devices is not only "a
that the designer ignores at his peril.
tedious chore," it is an unnecessary
If he chooses to assume the cancelaone, according to engineers at Precition of the effects of one error source
sion Monolithics Inc., who have
by another, "it may haunt him later
developed what they claim is the
on in production."
first high-speed buffer/voltage folUnlike PMI's previous BUF-01
lower tested and guaranteed with a precision buffer and voltage followmaximum output specification.
er, which stresses accuracy (250-µv
Designated the BUF-02, the new
output error) and is suitable in lowanalog buffer device has a low outspeed (0.25-v/µs) applications, the
put impedance of 0.03 n, typical; a BU F-02 provides better than averminimum gain of 0.9999; a power- age accuracy (1.5-mv output error)
supply rejection ratio of 100 de, typand far better than average speed
ical; and a very low input bias cur(24 vie) and bandwidth. Also, the
rent-0.3 nA, maximum. More imBUF-02 is pin-compatible with the
portantly, the maximum output erLM110 buffer/voltage followers
ror — a 100%-tested specification
made by National Semiconductor,
composed of a wide range of input
Intersil, and Advanced Micro Deand output loads and input-voltage
vices, for example. In contrast, these
test conditions—assures that the
analog buffers have atypical output
BUF-02 will drive a 10-k9 load over
error of about 17 mv, though they
a ± 10-v output voltage range, with
are slightly faster with aslew rate of
a less than 1.5-mv error referred to
30-v/µs, he notes.
the input.
Fabricated with PMI's technology

is under 0.001%
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Valvo Applications Laboratory in
Hamburg, will be an 8048 singlechip microcomputer programmed
for car radios. "We will sell the software as well as the chip," says
Schillhof. A complementary-mos
driver for up to 60 segments of liquid-crystal display is also on the
way.
NV Philips Gloeilampenfabrieken, Gerstweg
2,

6534 AE,

Nijmegen,

The Netherlands

[395]
Signetics Corp., P. O. Box 9052, 811

E.

Arqes Ave., Sunnyvale, Calif. 94806 [342]

combining bipolar and field-effecttransistors, the BUF-02's currentcancelation technique doubles the
input bias current with every 18°to-20°C increase in temperature. In
most competitive offerings, the input
bias current doubles with every 10°C
increase. Also, with a typical input
offset voltage of 0.5 y and a 1.0-v
maximum one, power consumption is
150 mw typically and 210 mw maximum.
Because of its high gain and low
voltage gain error (0.001%), the
BUF-02 suits such applications as
buffering an input signal that is
going into an analog-to-digital converter. In this application, "you want
to buffer the signal but you don't
want to amplify it," Gillooly says.
"The high accuracy of the BUF-02
is needed so that errors aren't added
to the signal." For a 10-bit a-d conversion system having a 10-v full

Shu art did it first.
Deci ek did it better.
Linear Stepper Motor
for Quiet Reliability,
No Complicated

Ease of Service

No Rotary

to Linear Motion
Converter

One-Piece
Positioner Mechanism

Band Actuator

Microprocessor Control

37% Fewer

of All Major Electronic

Overall Parts

Functions
One-Screw
Positioner Replacement,
Simplified Adjustment System

On Board
Diagnostics, LED
Fault Detection

95% Parts
Commonality with
Our Single-Sided Disk Drive

Our new 8-inch double-sided floppy disk drive is
everything that is great about Shugart's model. But that's
where the resemblance ends.
100% Compatibility and More
Physically, electronically and cosmetically, our drive
is 100% compatible with Shugart's—even right down to
its standard color. Our holes are all in the right places.
We're 100% interchangeable. Put their drive and our drive
side by side in front of you and you wouldn't know which
is which. Because it's what you don't see that makes
the difference.
Our drive has 37% fewer parts. 50% greater reliability.
A warranty that's twice as long as any other in the industry. A linear stepper motor that runs 50% quieter, takes less
than 30 minutes to replace on site and can be installed
and adjusted via one screw using one inexpensive tool.
It uses microprocessor control providing optimum effi-

IBW of all electronic functions. On-board
iagnostics are astandard feature, as well as aLED fault
indicator. And, unlike any other drive in the industry, our
new double-sided model shares a95% parts commonality with our single-sided drive. That means one set of
spares serves both.
Better on the Bottom Line
And who says something better has to be either hard
to get or more expensive. In fact, many of the improvements we've made to make our drive more reliable, more
functional and more serviceable have also contributed to
manufacturing efficiencies. Meaning our drive is available now, and available at prices that are equal to or less
than those being quoted by the leader.
No. We weren't first. We're just better, any way you
look at it. Decitek 129 Flanders Road, Westboro,
MA 01581 (617) 366-8334.

MECZUMM
Driven to Perfection

Circle 12 on reader service card

New products
scale, the worst-case error of the
BU F-02 is one sixth of aleast significant bit.
Among other applications that
need voltage followers having again
essentially of 1 there are: secondorder high-pass active filters; bilateral current sources; high-speed singlesupply ac buffers; and differential
input instrumentation amplifiers.
"There are also times when one
wants to distribute signals to many
places. The BUF-02 can be used
right after multiplexer devices, for

example, in asignal distribution network," Gillooly states.
Available in TO-99 (J-suffix)
packages, devices with an A or E
suffix are specified for a maximum
output error of 1.5 mv, while devices
with either B or F suffixes are of
lower accuracy (4 mv). The A and B
units are specified for use in the military temperature range of —25°C to
+ 125°..0 and are available with or
withOut MIL-STD-883 class B processing. The E and F devices are
designed to cover the commercial

temperature range of 0° to 70 °C.
In quantities of 100, the BUF02AJ is priced at $14.50 each, while
the BUF-02AJ/883 costs $17.40
each. In like quantities, the BUF02BJ lists for $8.00 or $9.60 each
with 883 processing. The commercial devices, BUF-02EJ and BUF02FJ are priced at $6.50 and $3.50
each, respectively, at the 100-piece
level. Availability is from stock to 30
'days after receipt of order.

These include asingle-sided mounting with isolated mounting holes,
"bussable" terminals that have a 1/4inch bolt with captured nut, separate
drive terminals capable of accepting
a No. 6 bolt, a large heat-sink con500-W npn device series
tact area, and ahybrid free-wheeling
runs from 50 A at 850 V
diode. The firm plans to introduce
high-speed Darlingtons and TMOS
to 200 A at 250 V
power field-effect transistors for
pulse-width—modulated controllers
A series of transistors for motor conand high-frequency power inverters
trol and other high-power applicain this package later in the year.
tions from the Motorola SemiconTMOS is a vertical mos structure
ductor Group will be shown at Pow.- with aT-shaped current flow.
ercon 8, the international power
20-A series. Companion devices
electronic conference and exhibit. Of also set for unveiling are Darlington
the npn Darlington type, they opertransistors housed in TO-3 cans for
ate at collector currents of 50, 100,
power control from 440-v lines. For
and 200 A and are housed in a new
switching in inductive circuits where
package the firm says was requested
resistive fall time is critical, the units
by designers of controls and industriare specified at 1.8 As maximum fall
al equipment.
time at 10 A. The two transistors,
Members of ahigh-current series,
MJ10024 and -25, are rated at a
the MJ10050, MJ10100, and
continuous collector current of 20 A
MJ 10200 have collector-emitter onwith voltage breakdown at 750 and
voltage ratings (Veco ) of 850, 450,
and 250 v, respectively. They are
capable of dissipating 500 w, the
company says, and are targeted for
use in six-step ac motors, speedtorque controls, and low-frequency
inverters. Maximum fall times specified at room temperature for the
three devices are 35 is at 50 A, 5As
at 100 A, and 8As at 200 A. Saturation voltage for these Darlington
transitors is 2 v; they are rated to
operate from 120-, 220-, and 440-v
lines.
Motorola calls its new housing a
user-designed package that incorporates many requested features.

850 v. They are capable of blocking
1,000 and 1,200 v, respectively.
The devices have internal diodes
running from collector to emitter
that clamp inductive loads. A diode
across the drive transistor's input
enhances switching speeds when
reverse bias is applied, according to
the company.
For the high-current series, the
price in quantities of 100 to 999 is
$30.60 each. The switching MJ10024 and -25 cost $8.25 and $9.75.

Power Darlington

handles 200 A
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Precision Monolithics Inc., 1500 Space Park
Dr., Santa Clara, Calif. 95050. [342]

Motorola

Semiconductor

Group,

Power

Products Division, P. O. Box 20912, Phoenix, Ariz.

85035.

Phone (602) 244-4911

[343]

Push-button toggle
switches have long lives
A line of push-button switches have
longer life-cycle ratings than available competitive products. TEC Inc.,
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Now there's one source for
the finest in semiconductor
processing equipment.
Perkin-Elmer introduces its new
Semiconductor Operations, your
single-source for advanced semiconductor processing products and
services. Under one umbrella
Perkin-Elmer now offers systems
for projection mask alignment,
electron beam mask fabrication,
deposition and etching, together
with the analytic capabilities you
need to optimize their performance
in your application.
Practical mask generation
at submicron line widths.
The one practical tool for generating masks below -112m
line
widths is Perkin-Elmer's
MEBES"

manufacturing electron-beam
exposure system. Not only is it ideal
for creating high-resolution masks,

it can also be used for writing directly
on wafers. Line widths are uniform
over the entire area and can be as
fine as 0.5gm. For reticle generation,
MEBES provides fast turnaround in
addition to precise overlay.
The industry standard in
projection mask alignment.
Using the performance-proven
concept of 1:1 reflecting optics,
Perkin-Elmer's Micralign® projection
mask aligners have revolutionized
the manufacture
• of integrated
circuits. Wafers
with smaller
and smaller
geometries
become possible
without sacrieconomies.
ficing production

A complete family of models
ranging from the basic 100 Series
to the state-of-the-art 500 Series
meets every requirement.

The best way to control
deposition and etching.
Process flexibility, precision and
cleanliness permit sophisticated chip
designs to become practical products. Perkin-Elmer's 4400 family of
plasma deposition and etching
systems provides unique capabilities
for the commercial fabrication of
wafers of every degree of
complexity. And, proces
pre-characterization
matched to each system gives you ahead
start in reaching
production yields.
For information

write Perkin-Elmer, Semiconductor
Operations, 50 Danbury Road,
Wilton, Connecticut 06897.

PERKIN-ELMER
Responsive Technology
Circle 17 on reader service card

New products
their manufacturer, says the new
switches can last up to three times
longer than competitive parts,
though they are priced about the
same.
The new snap-action push-button
units, which are an expansion of
TEC'S miniature toggle-switch line,
are available in single- and double-

pole varieties, with from low-level to
5-A switching capacities. At the low
level, each switch is rated at 250,000
cycles; at 1 A it is rated at 150,000
cycles, and at 5 A, at 25,000 cycles.
A new switching mechanism developed by TEC had upgraded product
life, says acompany official.
The switches are designed to be

mounted in a /4 in hole and are
pin-compatible with existing pushbutton models. A variety of actuator
shapes are offered in 10 colors. They
can be supplied with several methods
of termination: solder lugs, straight
and angular solder tails for printedcircuit applications, and two types of
wrapped-wire terminals.. In 1,000unit quantities, prices of the singlepole type are $2.15 apiece and $2.98
for the double-pole variety.
TEC Inc., 2727 North Fairview Ave., Tucson,
Ariz. 85705. Phone (602) 792-2230 [344]

Green, yellow LED indicators
save circuit-board space

Easy readers.

Single- and four-element arrays of
green and yellow light-emitting diodes have been added to the 555
series of circuit-board indicators.
Typically used as logic-status and
position indicators, the LED units can
be stacked. Their elements and leads
fit on 0.100-in, centers, and the
package may be seated on the board
surface for easier mounting and
wave soldering. The single- and
quad-LEDs come with or without
current-limiting resistors for 5-v, 6mA operation. The indicators are
TTL-compatible, resist vibration and
shock, and are housed in ablack case
for greater contrast. The single-LED
indicators are priced at 62¢ each in
quantities of 1,000; four-element
arrays in the same quantities are
$1.95 each.
Dialight, a North American Philips Co., 203

Bright, bold bar graphs by Burroughs. Easy to read up close or from across the
room. Analog displays with digital accuracy; 1/
2%, 1% and 3degree increment
models available. Being bought by the thousands for applications from process
control to automotive to instrumentation. Ready now for fast delivery. Get the
full story. Call or write for the name of your nearest
representative.
Burroughs OEM Marketing, Burroughs Place, Detroit, MI
48232. (313) 972-8031. East Coast: (201) 757-5000. Central
U.S.: (612) 932-3800. West Coast: (714) 835-7335. In Europe,
Langwood House, High Street, Rickmansworth, Hertfordshire, England. Telephone Rickmansworth (09237) 70545.

Bu.rro ugh.s
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Harrison

Place,

Brooklyn,

N. Y.

11237.

Phone (212) 497-7600 [345]

Solid-state relays take TTL,
C-MOS logic commands
For activating ac loads directly from
the commands developed by TTL and
complementary-mos logic and microprocessors, two series of solidstate ac relays maintain a high
degree of isolation between the lowand high-level circuits. The SA series
is rated at 0.7 A and comes in an
8-lead dual in-line package, and the
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ZENDEX Designs &Manufactures AComplete Line
of MULTIBUS* Compatible Boards
& MDS CompatibleSstems.
• SUC CPU 8085A-2. 8088
• RAM 128K Dynamic
• FOC ISIS-II Compatible,
RMX Compatible
• PROM Programmer 2716, 2732, 2732A

• Disk Systems
• Chassis 111-660. IX-655
• SBX-Modules Analog, IEEE, Digital
• MDS Systems CUM, ISIS-II
Compatible

-

encle,?<

TM INTEL Corp.

r
— p C:3 r^ cs
6680 Sierra Lane. Dublin. CA 94556
14151 829-1284 TWX 910 389 4009

Circle 19 on reader service card

Data Communications Books.
Practical Applications of

McGraw-Hill's Compilation of
Data Communications Standards

Data Communications: A User's Guide

Presents all 89 user-relevant data communications standards
promulgated by CCITT, ISO, ANSI, EIA, and U.S. FTSC. Also
includes descriptions of the
standards organizations, plus
relational charts of similar
interfacing standards produced by
different groups. Edited by Harold C.
Folts and Harry R. Karp. 1133 pp.,
clothbound, $165.

Articles from Data Communications magazine cover architecture and protocols, data-link performance, distributed
data processing, software, data
security, testing and diagnostics,
communication processors, and
digitized-voice and data-plus-voice.
424 pp., paperback, $13.95

Data Communications

Basics of

Procurement Manual

Data Communications

The most authoritative and current
information you need to turn data
communications procurement into
asmoothly running, cost-effective
operation. Includes sample
solicitation clauses and forms, specification checklists on 38
devices, and 8 useful appendixes. By Gilbert Held. 150 pp.,
clothbound, $24.50

This compilation of essential articles
from Data Communications magazine includes chapters on terminals,
acoustic couplers and modems,
communications processors,
networking, channel performance, data-link controls,
network diagnostics. interfaces, and regulations and policy.
303 pp., paperback, $12.95

r
—
Order today, using this coupon!

É

Electronics Magazine Books
P. 0. Box 669
Hightstown, NJ 08520
Tel. (609) 448-1700, ext. 5494

Name

Please send me ...
copies of Data Communications Standards @$165.
copies of Data Communications Procurement Manual @ $24.50
copies of Practicat Applications of Data Communications @$13.95
copies of Basics of Data Communications @ $12.95
Payment enclosed (payment must accompany orders under $25)
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Title

Company
Street/ P.O. address
City/state/zip

O Bill me El Bill my company

Ten-day money-back guarantee applies on all books
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CMOS
analog I/0
Microboards
as low as $99.
Six new 8-bit RCA
Microboards offer you all of
the advantages of CMOS
with these features:
• A/Ds include 16 singleended or 8differential
inputs.
• Temperature range from
-40°C to +85°C.
• ± 2.5V for input and output
signals on bipolar boards.
• 0to +2.5V on unipolar
boards.
• Operation from single
+5V power supply. No
external reference
voltages required.

• Low power consumption
(see table below).
• High noise immunity.
• Suitable for battery
operation.
For more information on
these boards or any of our
extensive line of over 40
CMOS Microboards, contact
any RCA Solid State sales
office or appointed
distributor.
Or contact RCA Solid
State headquarters in
Somerville, N.J. Brussels,
Belgium. Hong Kong. Sao
Paulo, Brazil.

Or call Microsystems Marketing toll-free (800) 526-3862.

New products

1-A SB series comes in a standard
16-lead DIP. The SB offers higher
continuous-current capability than
the SA series and is available in several different footprints.
The optically coupled relays' input
consists of a light-emitting diode,
and the output consists of a pair of
back-to-back silicon controlled rectifiers controlled by a proprietary
chip. This arrangement makes the
units more resistant than conventional circuits to line-borne transients and eliminates the need for an
ac rectifier bridge. In 1,000-unit
quantities, the SA units sell for $4.90
each, and the si relays are $5.50
each. Deliveries are from stock to six
weeks.
Power Switch, Elec-Trol Inc., 26477 N. Golden Valley Rd., Saugus, Calif. 91350. Phone
(213) 788-7292 [346]

Resistor networks in SIPs
have low, 0.200-in. profiles

Microboard

Type

Typical +5V
current

CDP 18S658

A/D, unipolar

13 mA

CDP 18S657

2D/As, unipolar

9mA

CDP 18S654

A/D +2D/As, unipolar

15 mA

CDP 18S648

A/D, bipolar

40 mA

CDP 18S647

2D/As, bipolar

22 mA

A/D +2D/As, bipolar

'U.S. optional distributor resale.

Another reason to
switch to CMOS.
Circle 20 on reader service card

The maximum seated height of the
HC2 series of 150 standard lowprofile resistor networks in conformally coated single in-line packages
is 0.200 in. The units come in 6-, 8-,
and 10-pin versions with resistance
ranges from 47
to 1 MS/ and a
±2% tolerance.
They can be used for mos memory, pull-up and pull-down functions,
emitter-coupled—logic terminators
current-limiting resistors, and other
applications. The typical cost for an
eight-pin, seven-resistor network in
quantities of 1,000 is 390 each.
Availability is from stock.
Centralab

Inc.,

a North

American

Philips

Company, P. 0. Box 2032, Milwaukee, Wisc.
53201 [391]

lay of Distinction

t.

The Symbolizing Process made easy using ASEA's new TE>SELATOR Tm colour system
phenomenon. Vital facts and figures can now be
The TESSELATOR concept means you can
highlighted without sacrificing space. High
represent just about any item or situation on your
priority
material is distinguished at aglance. And
computer generated process display and be
there
is
much
less risk of eye-strain, backache,
confident of optimum readability. All graphics are
etc.,
due
to
over-concentrating.
composed rapidly and easily — straight from the
Further, communication with the host computer
keyboard.
is fast, due to the simplified coding format.
You can arbitrarily mix character sizes too,
Wary — and weary — of 'new' features that just
thanks to ASEA's revolutionary new character
have to be seen? Try us; you'll be pleasantly
generator. Together with the high resolution
surprised — and distinctly impressed.
monitor and perfectly uniform light intensity over
the characters this makes the TESSELATOR
TESSELATOR — the distinctive display
display arguably the clearest and most distinct on
In the U.S.: '
the market.
ASEA AB
ASEA Inc.
So what's the secret? Well, Man has an amazing
Electronics Division
4New King Street
ability to pick out patterns and interpret symbolic
S-721" 83 Vâsterâs
WHITE PLAINS
Sweden
New York 10604
structures. We at ASEA have seized upon this

AS EA
Circle 21 on reader service card

New products
Communications

Connectors cut
fiber-optic costs
Plastic connectors for
short-haul links can be
mounted quickly and easily
A new fiber-optic interconnection
system from Amp Inc. is aimed at
the low-cost portion of the datatransmission market characterized
by 10-mb/s rates and link lengths in
the 10-to-30-m range. The plasticconnector system is based on the use
of any all-plastic 1,000-iim fiber
with a 2.2-mm jacket diameter such
as DuPont Crofon or Eska SH 4001,
manufactured by Mitsubishi Rayon
of Tokyo. Light emitters and detectors to be integrated into the system
consist of Motorola's and Spectronics' TO-92 and TO-18 plasticcapped light-emitting diodes and
detectors.
Amp's new fiber-optic connectors
require no epoxy, polishing steps, or
special tools to apply. To attach a
plug, the fiber's protective jacket is

Modules tailor
custom modems
Choice of parts determines
compatibility, functions of
built-in modem circuitry
Although modems have been widely
used to transmit data between computers, their design and construction
are still basically analog problems,
an environment that most digital
systems designers prefer to avoid.
Often, digital systems are designed,
and then an off-the-shelf modem
board or a self-contained modem is
acquired, usually at apremium.
Cermetek has met the problem
head on. "We have come up with a
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stripped and the cable is inserted point-of-sale terminal, and smallfrom the rear of the plug body until computer markets.
An Amp analysis shows that its
the jacket bottoms inside the plug
cavity. Then the protruding fiber is new fiber-optic system radically cuts
cut off flush with the tip of the plug system costs in comparison with
with arazor or hot knife.
The entire process takes about 15
seconds. A brass retention clip inside
the body of the plug anchors the
cable in place to withstand an 8-lb
axial pull.
Specifically designed for use with
the all-plastic fibers, the connector's
performance depends largely on the
end-surface finish of the fiber. Cutting the fiber with a razor results in
insertion losses under 4dB; cutting it
with a hot knife produces a surface
finish that yields insertion losses less
than 2 dB. Application of an indexmatching liquid reduces insertion
losses by more than 50%.
Currently available components of
the new connector system include a
single-position plug, a dual-position
alternative methods. For instance,
plug, a single-position bulkhead rewhen compared with a system using
ceptacle, a dual-position bulkhead
currently available connectors, glass
receptacle, asplice housing, asinglefiber, and low-cost emitters and
position active-device mount for TOdetectors, the new Amp system
92 packages, and one for plasticcapped TO-18 packages. Each of reduces overall cost by about a factor of about 8.
these components is priced at apAmp Inc., Harrisburg, Pa. 17105. Phone
proximately 25 cents. These components are aimed at the automotive,
(717) 780 8851 [401]

low-cost alternative—modem component sets—that will allow adigital
designer, with little or no prior experience, to build a low-cost modem
adequate for communication between microprocessor-based systems,
teleprinters, and teletypewriters and
for data acquisition and collection,"
states Howard A. Raphael, president
of the Timplex Inc. subsidiary.
Based on integrated component
modules fabricated in Cermetek's
monolithic and hybrid circuit technologies, the component sets allow
the easy design of a variety of 300and 1,200-b/s modems, compatible
with Bell System and CCITT formats.
The kits come complete with tip and
ring telephone interface on one port
and a microprocessor-compatible interface on the other.
Cermetek is making available kits
for the three popular low-speed mod-

ems, and it is also giving the modem
designer the option of providing various types of interfaces to the modem
modules for applications such as
microprocessor bus, Multibus,
S-100, IEEE-488, RS-232-C, and
STD bus. The three series of modem
kits are the CH1200, for Bell 103 or
CCITT V-21 modems that use 300b/s full-duplex formats; the
CH1600, for Bell 202 or CCITT V-23
units that are 1,200-b/s half-duplex
modems; and the CH1700 for Bell
212 or CCITT V-22 1,200-b/s fullduplex modems.
With the kit approach, Raphael
notes, "it's possible to adapt a modem design to aspecific data-communications equipment requirement."
By the proper selection of a matrix
of modules, the options also include
high levels of integration and economy circuits for dedicated leased lines
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The new Spectra-Strip 817 is the
IDC D-Subminiature connector for
those of you who have become disenchanted with D-Sub's.
With our D-Sub, you can now mass
terminate your flat cables without
separating each and every strand.
Without stocking up on weird-pitched
cable. Without amechanical kluge
tacked onto the back of the connector
to go from .054-pitch pins to
.050-pitch cable.
It terminates our Twist 'N' Flee
3CT^^ Color Coded and that great old
standby Spectra-Zip cables with no
fuss, no hassle.
And only the Spectra-Strip 817
D-Sub connector comes with ametal

shell so that it's fully intermateable
and intermountable with any of the
other real D-Sub's.
If that sounds like the way to build
aD-Sub, call your nearest Spectra-Strip
distributor for off-the-shelf delivery.
He can also tell you about what we've
got for you in our other IDC connectors,
flat cable and assemblies.
They're simply superb.
Spectra-Strip, 7100 Lampson Ave.,
Garden Grove, CA 92642, telephone
(714) 892-3361 and 720 Sherman Ave.,
Hamden, CT 06514, telephone (203)
281-3200.
In Europe, Spectra-Strip, Ltd.,
Romsey, Hampshire, England,
telephone (0794) 517575.

D-Suberior.

When you're down to the wire.

Circle 22 on reader service card

New products
or proprietary communications links.
Within each modem selected, options are available for simplex or
duplex transmission and originateonly, answer-only, originate-or-answer, automatic-answer, and automatic-dial operation.
Flexible or targeted. The modem
designer can either design a board
dedicated to avery specific communications requirement or make it
more general-purpose, *so that
through the addition, subtraction, or
replacement of modem components
it can satisfy arange of system characteristics.
For the telephone port, Raphael
explains, the designer can select a
leased-line network interface, a
switched line on the telephone network interface, and an acoustic coupler —"all of which can be easily
adapted to the basic design." For
example, a kit for a 103-type
answer-or-originate modem has been
partitioned into six basic monolithic
and hybrid modules—a modulator, a
mode selector, a demodulator, a
transmit filter and line-interface
hybrid, areceive filter, and acarrier
detector. In addition, the component
set includes anumber of components
needed for proper operation but not
made by Cermetek.
According to Raphael, modem
capability in kit form "can be incorporated into a product for under
$100" in large volumes of about
10,000 units. "With the advent of
modem modules," he says, "it can be
done with no prior modem design
experience, introducing the digital
designer to the world beyond the
RS-232-C interface." Availability of
the CH1200, CH1600, and CH1700
kits is from stock to 30 days after
receipt of order.
Cermetek Inc., 1308 Borregas Ave., Sunnyvale, Calif. 94086. Phone (408) 734-8150
[402]

Fiber-optic system
operates at up to 100 kV/m
A broadband telemetry system, consisting of a transmitter unit with an
input sensitivity of 200 mv, intercon-
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necting fiber-optic links up to 500
meters long, and areceiver and control unit with an optional IEEE-488
interface, is designed for electromagnetic-pulse, -interference, and -compatibility testing, antenna mapping,
and noise-free nonradiated transmission of analog and digital information. It has a return fiber-optic link
to control input attenuation, calibration, and standby functions at the
transmitter.
The telemetry system has asystem
gain of 28 dB, aharmonic distortion
of less than 2%, and passband flatness to within ±0.5 dB. It can operate at up to 100 kv/m and is available in two models: one ranging from
1kHz to 200 mHz and one from 10
kHz to 500 MHz. Prices go from
$13,000 to $19,000. Delivery is within 90 days after receipt of order.
Amplifier Research, 160 School House Rd.,
Souderton, Pa.

18964. Phone (215) 723-

8181 [403]

velocities of from 85% to 87%,
whereas typical velocities of propagation for other coaxials range from
65% to 70%. A process for extruding
the foam core reduces the cable's
diameter 25% over air-space coaxials
and 35% over solid-dielectric cores.
The cables are available in singleand multiple-cable constructions
with conductor sizes ranging from
26 down to 32 American Wire
Gauge (AwG). They are priced
between 10¢ and 25¢ per foot. Delivery is in 8to 12 weeks.
Telecom OEM Market, Electronic & Industrial

Microwave mixer comes

Cable Division, Brand-Rex Co., Willimantic,
Conn. 06226. Phone (203) 423-7771 [405]

in a TO-8 package
According to its manufacturer, the Intelligent network processors
MC24T is the first double-balanced
microwave mixer to be packaged in a work for small-system user
small, highly reliable TO-8 package.
It operates in the 3.7-to-4.2-GHz The models 60110 and 60120 have
satellite communication band and been added to the 6000 series of
intelligent network processors to
features a 4.5-dB conversion loss,
satisfy the needs of the minicomputL-R isolation of 33 dB, L-I isolation
of 20 dB, and a voltage standing- er and small-system user. The 6001
INPs handle data traffic for clusters
wave ratio of 1.6:1.
of up to eight asynchronous termiThe MC24T mixer is available at
nals for efficient transmission by sta$39.75 apiece in quantities of 100.
Delivery is in two to three weeks.
tistically multiplexing data. Data
Magnum Microwave Corp., 1080 East Duane
integrity is ensured through error
protection, and the processors are
Ave., Suite D, Sunnyvale, Calif. 94086.
Phone (408) 738-0600 [404]
easy to operate via programmed
parameter configurations. The lightemitting-diode displays on the units'
front panels give information on data
Coaxial cable offers fast
traffic and operation and allow selfdata transmission
testing at power-up or reset.
The two new models of the 6000
A line of miniature coaxial cables
INP series support from four to eight
has been designed for electronic channels and come with a4,800- or
switchieg, computer interconnection,
9,600-b/s integral modem to reduce
and data-communications applicacost. Prices begin at $1,975; one-to
tions. Their irradiated cross-linked five-year leases are available. Shipinner-foam core allows propagation
ments will begin in the third quarter
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Put video display
ca ability into your
tibus system using
this simple instrument.

New products
of the year, says the company.
Codex Corp., a subsidiary of Motorola Inc.,
20 Cabot Blvd.,

Mansfield,

Mass.

02048.

Phone (617) 364-2000 [406]

Translators let data and word
processors communicate

Phone DataCube today for the industry's only off-the-shelf
interface modules for Multibus/keyboard/video display,
Multibus/video camera/video display, and Multibus/digital
input/strip chart video systems.
Look at what you get:
Keyboard/Video Display —Alphanumeric and mixed
graphics. High density display (80charactersx24Iines) of 7x9
dot matrix characters from a128 character font.
Video Camera/Video Display— Up to 320H x256V pixels
of B&W or pseudo-color in 64 luminance levels. Meets EIA
standards RS170A and RS420.
Digital Input/Strip Chart Video— Provides strip chart format (up to 4channels plus scrolling grid) on avideo screen in
B&W plus RGB.
If you need Multibus-compatible display
capability, just call DataCube.
It's as easy as
617-944-4600.

Datacube
670 Main St., Reading, MA 01867

Circle 24 on reader service card
Leaders in Electronics
The only reference devoted solely
to biographies of the most
influential people in electronics
•corporate executives •technical
managers •designers and developers •government and military officials •academics •editors/publishers •securities analysts •
trade/professional group directors •
consultants ... plus an 80-page index
of biographees by affiliation.
Prepared by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50
292

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494
Serd me
copies of Leaders in
Electronics @ $39.50 plus applicable sales tax.
McGraw-Hill pays regular shipping and handling charges on pre-paid orders.
D Payment enclosed

D Bill firm

El Bill me

Name
Company
Street
City

Six protocol options, for cross communication among data- and wordprocessing equipment with different
protocols and formats, have been
added to the model 303 protocol
translator. Eleven software options
can be selected that enable word processors to originate and exchange
information with mainframe computers, minicomputers, other word
processors, and intelligent printers
over hardwired or telecommunication lines.

Not only is the 303 protocol translator compatible with DEC, Lexitron, Vydec, and Wang and IBM's
OS/6 equipment, but it is also now
compatible with the IBM 6670 laser
printer systems and systems using
Dictaphone 2000, CPT 8000, AM
Jaquard, asynchronous ASCII, and
bisynchronous EBCDIC protocols.
It can operate over unconditioned
voice-grade telephone lines in ahalfor full-duplex mode and transfers
data at selectable rates ranging from
50 to 9,600 b/s. In dial-up applications, data from the translator can
be transmitted by means of modems
over virtually any distance.
The 303 protocol translator's price
starts at $8,350 for two word-processor protocols. Each additional protocol option costs $500 more.
Racal-Telesystems Inc., a subsidiary of Ra-

State

Zip

cal-Milgo Inc., 410 North Michigan Ave., Chicago, Ill. Phone (312) 329-0700 [407]

Signature
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Announcing aSilicon Wafer Inspection System
that can show you how reliable the human eye isn't.
•Automatic flaw detection capability down to one micron.
•Automatic sort for accept, reject, repolish, or reclean categories.
•On-line throughput capability up to 600 wafers per hour.
•High consistency and resolution of laser scanning technique assures the
highest pass/no-pass reliability levels.
Put our Wafer Inspection System to the test. Bring your sample wafers for atest
demonstration to Ford Aerospace & Communications Corporation pooth no. 2284 at
Semicon West May 19 through May 21. For more information and an appointment, call
Mr. Jerry Alford, Process Control Products Operations. Charlotte, North Carolina.
Telephone: (704) 394-8391.

Ford Aerospace &
Communications Corporation
Electronics/April 21, 1981
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New products

Industrial

C-MOS memory
keeps data 64 h
Nickel cadmium batteries
back 16-K-, 8-K-by-16-bit
cards for DEC systems
A competitor for magnetic-core
memory in severe industrial applications using Digital Equipment
Corp.'s LSI-11 systems is a static
complementary-mos random-accessmemory board equipped with its own
battery backup. Adac Corp.'s model
1816CMOS is an add-in memory
whose two on-board nickel cadmium
batteries protect against data loss for
aminimum of 64 hours when power
goes down.
That kind of reassurance should
make the 1816CMOS an attractive
alternative to bulky, power-hungry
core memories. The maker will aim
the unit primarily at industrial data
acquisition and control, where system users contend with frequent
brownouts and power failures and
where lost data is irretrievable.
The RAM comes in two versions:
the 1816CMOS-8 has an 8-K-word—
by-16-bit capacity; and the
1816CMOS-16 holds 16-K 16-bit
words. In either form the card is

compatible with DEC'S LSI-11/2,
LSI-11/23, and PDP-11/03 systems,
as well as with Adac's own models
1000 and 2000 computer-controlled
data-acquisition systems. The
1816CMOS uses 450-ns RAM chips
and can cycle in 95% the time it
takes ahost system's bus to cycle.
The 1816CMOS card decodes any
18-bit address, and its 8-K or 16-K
words can start on any 4-K boundary
within the address space. The 4-Kword blocks can be write-protected
by means of configuration switches
accessible while the card is in place.
Requiring only 25% of the space
taken up by a16-K-word core memory, the 1816CMOS fits into one
dual-height position in the system
backplane, according to Adac president James V. DiRocco. Unlike core
memories, the RAM needs no 12-v
power supply and typically consumes
only 5 w, he adds. A built-in
recharging circuit keeps the
1816CMOS's batteries at near peak
efficiency for three years; recharging
is automatic when +5 y is applied.
The power-off drain rate, typically
only 0.5 mA, is 2.5 mA maximum.
The 1816CMOS board measures
8.5 by 5.0 by 0.375 in. Operating
temperature ranges from 0° to 55°C.
The price of the 16-K-word
1816CMOS-16 is $1,995 each. The
8-K-word 1816CMOS-8 costs
$1,795. Delivery takes 60 days.

Programmable unit controls
50 or fewer I/O functions
The SYSMAC-MO miniature programmable controller combines an
integral keyboard programmer, display:end programmable read-only
memory loader in a single compact
package for logic or ladder-diagram
programming with read-only memory or ultraviolet-light—erasable
PROM. It is the smallest miniature programmable controller, according to the company, designed for
applications using fewer than 50
inputs and/or outputs.
The list price for original-equipment manufacturers is $350.
Omron Electronics Inc., Control Components
Division,

650 Woodfield, Schaumburg,

Ill.

60195. Phone (312) 843-7900 [373]

Monitor displays data
at up to 19.2 kb/s
Halcyon's 801 Mini Fox data monitor is easy to operate; the user simply
plugs it into an RS-232-C interface
and turns on the power. It automatically determines the line configuration (speed, code, and protocol) even

Adac Corp., 70 Tower Office Park, Woburn,
Mass. 01801. Phone (617) 935-6668 [371]

when the speeds of data-communications and data terminal equipment
are different. It then displays fullduplex data of 50 b/s to 19.2 kb/s in
real time.
The Mini Fox features, as standard, a512-character, 5-in, cathoderay-tube display; normal, reverse,
and dim video capabilities; a 16-K
capture buffer; status indicators for
Electronics Industries Association
leads; start and stop trappings; and
automatic error flagging. It can han-
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HIRE THE BEST
MINDS IN EPDXY R&D.
FREE.

If you're aHysol
customer, you get something
extra with every can or drum
of Hysol epoxy you buy.
You get the services of
one of the strongest epoxy
R&D teams in the industry.
Free.
Hysol maintains three
major research labs, located
in New York and California.
Application-based
development projects are
directed by an experienced
team of polymer PhDs.

Plus acomplete support
staff of more than 70 trained
chemists, technicians and
technical specialists.
Exactly what could this
high-powered R&D capability
accomplish for you?
Well, if you make
semiconductors, for example,
you might ask us to develop
epoxy formulations that
reduce epoxy flash, leave
molds cleaner, develop
hardness faster and post-cure
quicker. In fact, they're
available now.
Or if you make aircraft,
you might ask us to formulate
an epoxy film that's less tacky

on one side than the other for
easier handling and better
fabrication properties—yet
bonds on both sides with the
same chemistry and adhesive
strength.
Done.
The point is, whatever
you manufacture with epoxy,
Hysol's strong commitment to
apolication-based research
can help.
Hysol is the leader in
epoxy technology. And
leadership is why Hysol
epoxies deliver more
reliability, better handling ano

superior performance. But
don't just take our word for it.
Start your own free
research.
I
-

4

HYSOL DIVISION

THE DEXTER C (JRPORATION

15051 East Don Julian Road,
Industry, CA 91749.
Telephone (213) 968-6511.
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DON LANCASTER
MAKES IT
SIMPLE.

SAMS BOOKS
MAKE IT
ECONOMICAL.
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If
you're
an electronics buff,
here's your
chance to learn
from one of the most
popular authors in electronics. For a limited time,
Sams Is offering a special
discount on some of our
best-selling Lancaster books.

New products
die most standard protocols, including Async, Bisync, SDLC/HDLC,
Trapsparent Text, and ASCII,
EBCDIC, BCD, and Baudot codes. It
weighs only 22 lb and occupies less
than 2/
3 ft' for easy portability. It is
priced at $3,495.
Halcyon, 1Halcyon Plaza, 2121 Zanker Rd.,
San Jose, Calif. 95131. Phone (408) 2939970 [374]

LEARN ABOUT TTLs, CMOS,

Motion controller offers

ACTIVE-FILTERS, VIDEO GRAPHICS.

/04

SAVE 15%!

computer-generated profile

TTL COOKBOOK (#21035)
A complete guide to transistor-transistor logic. Learn
what TTL Is, how It works, and how to use it. Includes many
practical applications including many digital counters
and instruments. $9.50

CMOS COOKBOOK (#21398)
Everything you need to understand CMOS, how to power it, and
how to use It. Even has a minicatalog of over 100 devices, including
pinouts and use descriptions. $10.50
ACTIVE-FILTER COOKBOOK (#21168)
A practical, user-oriented approach to active-filters. Includes uses for activetitters in brainwave research, electronic music, quadrature art, and psychedelic
lighting. $14.95
THE CHEAP VIDEO COOKBOOK (#21524)
A complete guide to super low cost alphanumeric and graphic microprocessor-based
video displays. Includes do-it-yourself construction details and documented and debugged support software. $5.95

The Profiler H programmable motion controller is the first system
capable of profiling computer-generated motion and controlling dc servomotors digitally via a closed loop.
It is programmed from the front-

SON OF CHEAP VIDEO (#21723)
The latest circuits to get alphanumeric and graphics video out of a microcomputer onto a video
screen. Includes details on a $7 complete video display system and a $1 super-simple full transparency
concept and other hands-on hardware projects. $8.95

Sams Books

Mall to: Howard W. Sams & Co., Inc., 4300 West 62nd St,
P.O. Box 7092, Indianapolis, IN 46206.
Quantity

TTL COOKBOOK #21035
CMOS COOKBOOK #21398
ACTIVE-FILTER COOKBOOK 821168
THE CHEAP VIDEO COOKBOOK 821524
SON OF CHEAP VIDEO #21723

$ 9.50
$10.50
$14.95
$ 6.95
$ 8.95

ORDER ALL 5 BOOKS AND SAVE AN ADDITIONAL 15%!
[II PAYMENT ENCLOSED
El MONEY ORDER D

D CHECK

Amount of order
Deduct 15% if ordering all 5books
Add local sales tax where applicable
Shipping & handling costs
Total Amount of Order

VISA

CI MASTERCARD Interbank No.
(Minimum credit cord purchase $10)
Account No
Name (print)
Address

Expiration Date
Signature

City

State

Zip

Prices subject to change without notice. Offer expires 8/31/81 AD085
For the name of your nearest Sams Book outlet, or to order by phone, call toll-free 1-800-428-3696.

Circle 26 on reader service card

NEW 1980 Electronics Bu
Guide
Yes, please send me

The only book of its kind in the
field. If you haven't got it,
you're not in the market.
To insure prompt delivery
enclose your check with
this coupon.

copies of 1980 EBG.

D I've enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
New York, N.Y. 10020.

Kiowa Corp., 7685 Corporate Way, Eden
Prairie, Minn. 55344. Phone (612) 934-0564
[375]

D

I've enclosed $52 for air delivery elsewhere.
Aadress: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 201 England.
Name

Remote data-acquisition unit
cuts the cost of wiring

Company

Designed to reduce the wiring costs
of such distributed monitoring and
control applications as energy man-

Street
City
State

296

panel keyboard and interactive 32character alphanumeric display.
The controller's priority profiling
allows the use of more than one positioning sequence. Other features
include complete motion control
capabilities, stand-alone single-axis
control, light-emitting-diode indicators, and minimum analog circuit
calibration.
The Profiler H ensures reliable
operation even in noisy environments
and is designed to interface with a
programmable logic controller or
computer with either a parallel or
serial interface. It sells for $3,200.

Zip

Country
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Add in Reliability.
Then Relax.
Our LSI-11* compatible memory
systems come with built-in ECC (Error
Checking and Correction) circuitry. So you
don't have to worry about expensive service
calls, or strained relations with customers.
Our 2,500 ECC systems in the field have a
proven MTBF in excess of 15 years.
PEBX is the first to protect your LSI-11
system from failing RAMs and those random alpha particle crashes. We've also
made protection from power outages as
easy as hooking up abattery.
We'll give you from 32 to 256K bytes of
error-correcting memory that takes care of

all single-bit errors. Plus a display that
points to any erring RAM, allowing preventive maintenance rather than fingerpointing after asystem crash.
So if you're an OEM and you don't want
to worry about costly service calls, find out
about our add-in reliability and relax. Contact PEBX toll-free today at (800) 538-3112,
(in California (408) 866-7838), for full information on how you
can get the best
LSI-11 compatible
memories available
501 Vandell Way
today.
Campbell, CA 95008
(408) 866-7838

Final's: LSI-11 Compatible memories with ECC.

.I.S1•11 is aregistered trademark of Digital Equipment Corporation.
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DYNAMIC
RAM TIMING
MODULES
The increasing size and density of
dynamic RAM memories require that
timing signals be accurate and
repeatable. Precise signals allow
more events to be timed in agiven
time period.
Catalog 812 for standard digital
delay modules now includes anew
series of:

HIGH PERFORMANCE
DIGITAL TIMING MODULES
Li Providing ten precision timing
edges derived from one input
pulse
Ill With total delays from 25ns to
50Ons
El TTL compatible, D.I.L. package.

varian

Optimized designs,
continuous improvement
in processes and
statistical anaylsis of
performance data nave
contributed to this
outstanding component.
PULSE
ENGINEERING S
TIMING MODULES
— THEY MEAN A
LOT TO YOU:,
Precision — reliability
Performance — quality
Availability

PULSE ENGINEERING
P.O. Box 12235, San Diego, CA 92112 •(714) 279-5900

Circle 32 on reader service card

New products
agement systems, the IQ-25 remote
data-acquisition and -control unit
comes equipped with two photoisolated contact inputs, two Form C
relay outputs, an RS-232/423 communications interface, and ac- or dcinput power. One of the standard
contact inputs can be converted into
a meter input by adding a push-on
jumper. Other jumper-selectable
features include remote addressing,
bit rate, latching or momentary outputs, and a select-check-operate
command sequence.
Measuring only 8 by 5 in., the
single-board remote-control unit can
fit into a small timer box or electrical jumper box. Original-equipment
manufacturer prices for the IQ-25
start at under $500.
Quantum Technology Corp., 652 Papworth
Ave., Metairie, La. 70005. Phone (504) 8352598 [376]

Graphics system displays
signals from 30 data channels
The Vitec 2205 graphics display system for machine protection systems
displays the signal levels of as many
as 30 channels of data (vibration,
temperature, pressure) and allows
them to be read simultaneously on a
15-in, cathode-ray tube. It also
shows the alarm and trip levels of
each channel.
The model 2205 is for use with the
Vitec Modularm series of vibration
monitors.
Vitec Inc., Machinery Protection Instrumentation,

23645

Mercantile

Rd.,

Cleveland,

Ohio 44122. Phone (216) 464-4670 [379]

ajob
that'll get you
sornevvhere Professionally trained

Navy people are serving throughout the world.

For adventure, security and achallenging
career, see your Navy recruiter or call toll-free:
800-841-8000 (in Georgia. 800-342-5855)

Navy

298

Transducers handle pressure
levels of up to 3,000 lb/in. 2
Two new monolithic series of absolute-pressure transducers operate at
levels of up to 3,000 lb/in.' with an
overpressure rating to 5,000 lb/in.'
and can withstand millions of cycles
of high pressure.
Both the LX04XXA and the
LX05XXA/0 devices are for use in
machine tools, engine diagnostic sys-

Electronics/April 21, 1981

A DRIVER EDUCATION COURSE
FOR DESIGNERS USING
LARGE AND BRIGHT DISPLAYS.
Today's bigger. brighter displays
need high voltage drivers.
gIMMIIM Are you designing a
medical instrument
that must catch the
eye of abusy nurse
from acrossa hospital
1IMMIMI»
ward? Or acritical
cockpit readout that
pilots must read in
direct sunlight? Or a
control panel for a
nuclear power plant
IMMIMik where one display
must out-shine all others? Or perhaps a
digital scale, taxi meter, cash register or
gas pump?
If you are one of the growing number
of engineers facing these challenges.
it time you got to know acompany
named Dionics: and learned more
about our monolithic high voltage
drivers. They are the most reliable,
straightforward way to take aTTL or
MOS signal and drive alarge and/or
bright display.
Dionics: high voltage and
high reliability.
Dionics has sold literally millions of
high voltage drivers for every kind of
display: gas or plasma discharge,
vacuum fluorescent and electroluminescent up to 3inches high. They drive
digital and alphanumeric readouts.
dot matrix panels. bar graph displays
and more, with voltages to 280V. And
they have earned the highest praise
for quality and dependability from the
industry's leading manufacturers.
The trouble with junction isolation.
Other manufacturers attempt to use a
conventional technique called junction
isolation to make their drivers. This
method — while quite simple and
relatively inexpensive— has an
unavoidable shortcoming. As voltages
approach 100V. the isolation between

---.)

separated components begins to
break down.
There are possible solutions to this
problem, but they are all less than ideal.
They tend to be technically or
economically impractical at the
manufacturing level. And at the design
and application level, they clutter up
board layouts. run up assembly costs
and double or triple the chances of a
component failure.
Dionics bright idea:
dielectric isolation.
At Dionics. we manufacture our high
voltage drivers using atechnique called
E?

B?

Si0 2
ai r)}

lap)

c
it

Polycrystalline Silicon
dielectric isolation. The various
components within the monolithic
circuit are isolated from each other in
silicon dioxide (5i0 2): aform of quartz
with all the electrical insulating
properties of glass. You can use much
higher voltage levels and eliminate the
potential failure points created by the
second "P" level found injunction
isolation.
With dielectric isolation, circuit
design proceeds as with totally discrete
devices. There is no worry about
interaction between components.
The breakdown voltage with
dielectric isolation is typically
greater than 500V. So designs, even
those requiring outputs above 250V,
remain simple, uncluttered, elegant.
Lower parts counts. reduced production
costs and dramatically improved
reliability result.

Dionics drivers pay for themselves.
The advantages of Dionics high voltage

drivers do not come free. Manufacturing
with dielectric isolation does cost abit
more than conventional techniques.
But consider the advantages of aclean,simple design
— and the cost of even one
service call to track down and
replace afailed driver— and
the conclusion is inescapable.
Asmall initial investment in
Dionics drivers pays for itself
many times over.
Send for our
enlightening new catalog.
If you are now, or may soon be,
designing products with large orbright
displays. you should have acopy of our
new High Voltage Drivers Catalog.
Use the reader rvice card, drop us a
line or call, right now, (516) 997-7474.
Then go ahead and make the displays
as big and bright as you like. And leave
the drivers to us. Dionics. Inc..
65 Rushmore Street,
Westbury.
New York
11590.

(..-----.).--\

0
\
I) DIONICS INC.. 65 RUSHMORE STREET. WESTBURY. NEW YORK 11590, (516) 997-7474 TWX 510. 222. 0974
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Core Memory is used in Norden
Systems' PDP-11M* family of militarized
minicomputers, used by all the U.S. Armed
Forces and those of friendly foreign nations.
l.leiree Core Memory is used in Military
Aircraft Stores Management Systems
Core Memory is used in Military
Aircraft Engine Diagnostic Systems
Core Memory is used in Military
Aircraft Communication Systems
01111!,1M;,.!: Core Memory is used in
Military Shipboard CRT Displays

ORE MEMORY
CALL QUADRI eirxr-

The QUADRI Core Memory System is
rugged, non-volatile, reliable, economical ...
meets military severe environment requirements.
QUADRI announces
the NEW 65K x 18
Call us--(602) 894-2151

Q32/MP Core Memory
System

TWX 910-950-0111

32K x 18--Cycle time 900 ns
Access time 350 ns
Also available: 65K x 18
16K x 18 • 32K x 9 • 64K x 9
Custom RW • Custom NDRO

QUADRI
CORPORATION
P.O. Drawer 2H
1725 W. 17th St.
TEMPE, AZ. 85282

•PDP-11 o, a trademark of Digital Equipment Corporation

Circle 36 on reader service card

MICRO-MINIATURE RELAYS
FOR MAXIMUM PERFORMANCE

TEXT TO
SPEECH
The Speech Machine Converts Arbitrary
English Text To Natural, Audible Speech
current products could be enhanced by incorporating speech. Voice opens the door to new applications possible only when machines enter the powerful
realm of human language. Previous attempts at textto-speech conversion have been not only cumbersome
and costly, but Jr-intelligible and unintelligent. We
believe the Speech Machine's performance and comprehensibility meet demanding instrumentation, computing, communications, and control requirements.
Low Cost and ease of use make it suitable for consumer
products ; your ideas for bridging the gap between
everyday
pursuits ana
sophisticated
computer
power may now be realized.
Many

Maximum performance micro-miniature relays from COTO
handle fast digital pulses without degradation of pulse
edges. Size — V3 smaller than aDIP, yet offering the same
switching capabilities as miniature relays, plus high frequency handling.
Available in avariety of contacts and coil resistances,
COTO micro-miniature relays are ideal for use in ATE devices,
digital switching matrixes, computer interfacing and
many other applications. Contact: Coto Corporation,
65 Pavilion Avenue,
Providence, RI 02905.
Tel: (401) 467-4777.
TWX: 710-381-K16.
CORPORATION
In Europe contact: Rhopoint Limited, Oxted, Surrey RH8
OHG, England Tel (08833) 7988 Telex: 957094

COTO

300

Circle 39 on reader service card
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Yahara can assist you in the
design and implementation
of products and systems that
talk.
Evaluation units are available for $800. Prices
in quantity range below $400. Write for full information:
Yohora. Box 479 Centerville, Ma. 026.32.

Circle 40 on reader service card

NO
BURSTIN

New products
tems, pressurized tanks and lines,
and automatic hydraulic and pneumatic equipment. Each series is
available in four versions with operating-pressure-range ceilings of 100,
300, 1,000, and 3,000 lb/in.' respectively. Each device guarantees astability of 1.2% of full span and is
usable with nonionic and noncorrosive working fluids. The LX04XXA
has atemperature range of —40° to
+85 °C; the LX05XXA/O's range is
from —40° to + 105°C.
The LX04XXA is priced under
$25 apiece and the LX05XXA/0
sells for under $15 each in high volumes.

Need acell or battery that won't burst?
Look into Gates Energy cells. Sealed
construction, with integral, resealable
safety vent, offers you more design and
positioning latitude. Predictable performance from —65°C. to 65°C.
Get all the details. Send the Reader
Service card for our comprehensive
information packet. Or write: Gates
Energy Products, Inc., P.O. Box 5887,
1050 S. Broadway, Denver, CO 80217
Phone (303) 744-4806.

National Semiconductor, 2900 Semiconductor Dr., Santa Clara, Calif. 95051. Phone
(408) 737-5000 [377]

Batch controller serves
remote and local computers
The , ries 1040 modular liquidbatch controller now offers remote
or computer control for liquid batching. For local control by computers
or programmable controllers, up to
16 controllers may share a single
computer input/output port using a
microprocessor-compatible bit-parallel, binary-coded decimal serial
data bus. For remote data links, RS232-C or 20-mA current-loop systems in half- or full-duplex configurations are offered with data transfer
rates of up to 9,600 b/s.
The batch controller has been
designed for use with Fluidyne positive-displacement flow transducers
and the turbine flow-meters of other
manufacturers. Its two-stage (dribble) shutoff control improves accuracy, and a battery backup system
takes care of power failures. Optional features include linear and nonlinear temperature compensation, a
31
/-digit flow-rate indicator with 0
2
to 5 v or 4-to-20mA outputs, and a
wide range of inputs.
The 1040 controller is customdesigned to meet the various buyers'
needs.
Fluidyne Instrumentation, 2930 Lakeshore
Ave., Oakland, Calif. 94610. Phone (415)
444-2376 [378]

18V3Der'

ob

NO
DRIPPING.
Gates Energy cells and batteries operate safely in any position. For these unique,
sealed lead-acid cells there is no "right
side up:'
All the benefits of aconventional dry
cell plus high output (up to 200 amps
discharge from our 5Ah cell) over awide
range of discharge rates. Hundreds of
deep discharge and thousands of shal
low discharge cycles.
Get all the details. Send the Reader
Service card for our comprehensive information packet. Or write: Gates Energy
Products, Inc., 1050 S. Broadway, Denver,
CO 80217. Phone (303) 744-4806.1.-1 \
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New products
face needed to choose between external power or data-retention power to
the load.
For example, the DRM has aprecision voltage detector that monitors
the external power supply so that
when that supply reaches 3.1 v (3.50
is the minimum operating voltLong-lived Lil battery and
age), the DRM switches the external
power-switching logic keep
power supply on. This prevents the
accidental draining of the dataC-MOS memories alive
retention power supply and also
prevents system logic levels from
The DRM data-retention module is a exceeding the data-retention powerself-contained power source with supply voltage by 0.5 V or more.
switching capability that can pass When the power supply voltage
external power, when available, to drops from 3.1 vor greater to 2.9 v,
an output load and so make most the module then switches back to
complementary-mos random-access data-retention power.
memories retain data during the
To facilitate the module's use with
power-up and power-down transithe popular 5-v dc microcomputers,
tions. The module offers continuous
DRM includes a second precision
data retention for over 10 years; it is voltage detector. This detector genrated at 0.4 A-h at 5µA and 25°C. erates alogic signal —the dc-supplyOther capacities are available, ac- on signal in the figure—that is high
cording to the manufacturer. The when the external power-supply voltbattery operates at 2.7 y typically, age rises above 4.6 v and that goes
putting out 10 µA typically, 50 µA low when the external supply falls
maximum.
below 4.5 V.
The 2.0-in.-square module, which
The DRM has ashelf life equal to
is 0.400 in. high, includes a lithium or better than that of any RAM it
iodide battery, alogic-level monitor, operates with. It has 14 pins, 12 of
and a voltage monitor. It has the which are on one side of astandard
switching devices and control inter24-pin dual in-line pattern. It can be

Semiconductors

Power module

saves data

eOUT
EXTERNAL
POWER

Catalyst Research Corp.,

1421

Clarkview

Rd., Baltimore, Md. 21209. Phone (301)
296-7000 [413]

Complimentary-MOS
power FETs switch fast
Claiming low input capacitance and
fast switching speeds for the ZVN02
and ZVP02 series of complementary
n- and p-channel power mos fieldeffect transistors, Ferranti Electric
suggests such applications for the
power devices as driving microprocessor and integrated-circuit logic
interfaces, controlling motors, and
amplification. The devices can replace or serve as an alternative to the
Supertex VN02 and VP02 series.
The power MOS FETs use a vertical
double-diffused mos structure with
compact interdigitated geometries,
can be easily paralleled, and do not
exhibit thermal runaway.
Each of the two series consists of
devices with voltages ranging from

POWER TO MEMORIES

DATA-RETENTION
MODULE
dc-SUPPLY•ON
SIGNAL

I/O STROBE

mounted on a printed-circuit board
and wave-soldered in place.
In single units, the DRM sells for
$35, but for orders over 1,000 units,
it is priced at $29 apiece. Delivery
takes three to four weeks.

IcE

o

ENABLE

v+
a 1,VRITE

(4 BITS)
DATA BUS

18 BITS)

(4 SITS)
INPUT/OUTPUT --•—>oE

o

READ/VVRITE

PHASE Q

NOTE: ADDRESS BUS IS NOT SHOWN
Staying alive. The DRM data-retention module contains a lithium iodide battery and logic circuits that can sense when primary power fails.
When it does, the module automatically kicks in the battery back-up power and deselects the random-access memories.
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Stanley has acolorful and super-bright liquid crystal display with
your name on it.

AM w i i
l
w l•r II
pmCi 0.0

Based on technology derived from Guest-Host type LCDs, Stanley's
new displays outshine all existing types. The colors have to be seen to be
believed: clear blue, vivid green, bright yellow, vibrant red, and black and white
combinations. Or, for even more variety in color, black and white elements
with color filter patterns.
The Stanley LCD is neither influenced by variation in
16
18
20 22
24
atue emeemu
temperature nor fluctuation in voltage.
0-rv- 2
The brilliant color, high contrast and wide angle of
*416:4,
rem lawman» ,
3
view are all engineered-in to stay.
22
24
26
28
You specify the design and the function, we deliver. ...
transmissive, reflective or transflective type. ...and meet your need to the letter.
For more information, write to Stanley Electric Co. at the address below:

ElaafiEl
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(0) 0
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œ
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Color LCD Samples

Stanley shines+

In bold bright colors,
wide angles, eye.easy contrast
and any pattern you want +
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Stanley now for shine and rich variety in equipment applications:
Automobile equipment, aircraft ecu prnen -.consumer electric ap pliances, audio equipment, digital clocks, multi-testers, optical

S
TANS1

instruments, calculators, computer terminals, automatic control
machinery, emergency equipment and other uses.

STANLEY

ELECTRIC CO., LTD.
LCD Sales Section:
2-9-13, Nakameguro, Meguro-ku, Tokyo 153, Japan
Tel. Tokyo 03-710-2531 Telex. 2466623

Circle 42 on reader service card

MINI-STEPS
MAXI-STEPPERS
PM and VR steppers —
responsive and precise —
with slewing rates to
20,000 steps/sec.
and higher. We
offer an unlimited range of
step angles,
frame sizes
and configurations.
And high
torque/size
ratios.
Options include: dampers, heat sinks,
encoders, pulse
sources, drivers,
preset indexers,
gearheads, and
more
Standards and
specials — the best
of both.

New products

20 to 200 v and drain-current ratings of uici to 6A. Each is available in
TO-3, TO-39, or TO-220 packages
and as arrays in 14-pin dual in-line
packages or in chip form. In quantities of 100, for example, the
ZVN0209L is $2.00 and the
ZVP0209L is $2.50. Delivery is from
stock to 10 weeks, depending on voltage requirements.
Ferranti Electric Inc., Semiconductor Prod-

Send for literature.

ucts,

Eastern Air Devices

87

Modular Ave.,

Commack,

N. Y.

11725. Phone (516) 543-0200 (414]

1Progress Dove, Dover, New Hampshire 03820
Tel (603) 742-3330 •TWX (510)297-4454
EAD. Holtzer-Cabot and Janette motors

Thyristors come in molded
plastic quick-connect package

Circle 43 on reader service card

Silicone-free PO Heat Sin&
Compound. Prevents creeping in electronic assemblies
and circuit applications
where excessive heat can
reduce service life. Available
in 4 oz. applicator tube, 1 lb.
can, 40 lb. pail, and 250 lb.
drum. Distributor inquiries
invited.

• NON-SILICONE BASE
FLUID
• NO SOLDER BATH
CONTAMINATION
• EXCEPTIONALLY LOW
BLEED and evaporation
characteristics
•USE WITH METAL OR
PLASTIC-CAPPED
TRANSISTORS

NO CREEP
PO Heat Sink Compound
with HIGH THERMAL CONDUCTIVITY
(16.7 x 10 -4 cal/sec cm° C, mn.)

ACE

American Oil and Supply C
8 Wilson Ave

Newark. NJ 07

1589-0

ites
0\--*

Meets Western Electric Spec. KS-21343.*>.
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Although traditionally semiconductor packages are designed for direct
soldering to printed-circuit boards,
Motorola has aline of thyristors in a
plastic-molded quick-connect package that mounts anywhere on equipment. The power semiconductors are
aimed at applications in appliances
and power modules, so the package
terminals duplicate those of other
power devices normally used in such
applications. They can be interconnected with driving circuits by the
cables and connectors usually used
in the appliance and control industries.
The new package can be used with
any semiconductor device housed in
the TO-220 package, fitting on it as
an overmold. The first units to be
available include the 15- and 25-A
MAC515 and -525 triac series, the
25-A MCR525 silicon controlled rectifier series, and the 12- and 25-A
MCR568 and -569 SCR devices recommended for crowbar applications.
In quantities of 100 to 999, prices
range from $1.33 to $5.30, depending on the product. To date, in an
on-going power-cycling test, 100
overmolded devices have undergone
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he most powerful CPU computer on a
ewlett-Packard development. Capable
of processing 32 lits sir-nu taneously, this 450,000 transistor chip is faster
and more powerful than many
infra
s.
Because at Hewlett-Packard
rformance is measured by results.
You can epcreate pro ucts a will be tomorrow's breakthroughs.
Take the first step by contacting any of the HP Divisions listed below.
Corvallis Division is located in the
scenic Willamette Valley just 50 miles
from the Pacific Coast and the Cascade
Mountains. Help us to develop and support advanced LSI. VLSI and thin film
technologies to include:
CMOS/NMOS PROCESSING
CIRCUIT DESIGN
CAA/CAD
TESTING SYSTEMS AND
METHODOLOGY
Send your resume in confidence to
Hewlett-Packard Company Dept. 1210-CRI,
1000 NE Circle Blvd., Corvallis, OR 97330.

HP'S new su

Colorado Springs Division's
IC facility designs and manufactures
many solid state devices including high
frequency analog ICs, high complexity
digital bipolar ICs, and thick film and
hybrid microcircuits. We're looking for
the following people to contribute to our
development and production of highspeed, high-complexity bipolar processes:
BIPOLAR IC PROCESS ENGINEERS
THICK FILM HYBRID PROCESS
ENGINEERS
Send your resume in confidence to:
Hewlett-Packard Company 1900 Garden
of the Gods Rd., Colorado Springs,
CO 80901.
Desktop Computer Division is in
Fort Collins, Colorado, just 65 miles north
of Denver, in the shadow of the Front
Range of the Rocky Mountains. Our inhouse IC facility designs and manufactures
N-Channel (NMOS) processors, ROM and
LSI random logic chips and various thin film
products including thermal print heads and
hybrid circuits. We're looking for:
IC PROCESS ENGINEERS
IC DESIGNERS
MECHANICAL ENGINEERS
ELECTRICAL ENGINEERS
Send your resume in confidence to Gale
Hamelwright, Desktop Computer Division,
Dept. 20, Hewlett-Packard Company 3400
East Harmony Road, Fort Collins, CO
80525.

00135

Cupertino Integrated Circuit
Operation currenly manufactures its
ICs in CMOS-SOS technology We produce more than twenty different products,
including microprocessors, memories and
interface circuits. We are also currently
installing astate-of-the-art IC processing
facility for bulk NMOS technology geared
for the production of random logic and
memory circuits for HP computer systems
and peripherals. We are looking for:
TEST ENGINEERS
PROCESS ENGINEERS
DESIGN ENGINEERS
FACILITIES ENGINEERS
PRODUCT ENGINEERS
TECHNICIANS
Send resume in confidence to Eileen
Collins, Hewlett-Packard Company 10900
Wolfe Rd., Cupertino, CA 95014.
HP Laboratories the corporate
research divisiorq has contributed to the
success of Hewlett-Packard through early
state-of-the-art work in solid state materials, devices, circuË design, and applications. This contribution continues with our
current work on LS and VLSI. We work in
all of the technologies used by HP, which
includes Bipolar, CMOS, NMOS, and GaAs,
as well as others. We're looking for
engineers to work in:
IC DESIGN
DEVICE PHYSICS RESEARCH
SEMICONDUCTOR PROCESSING
RESEARCH
Send your resume in confidence to Brent
G. Thompson, Dept. 900, Hewlett-Packard
Laboratories, 3500 Deer Creek Road, Palo
Alto, CA 94304.

Loveland Instrument Division,
located in Loveland, Colorado, resides in
asemi-rural setting within easy reach of
major cultural and educational activities.
The technologies range from high-speed
LSI chips to precision analog processing
chips utilizing NMOS, CMOS, bipolar and
JFET technologies. Additional processes
include thin film LSI resistor network chips
produced on sapphire wafers, multi-chip
hybrid processes, and advanced efforts in
CAA/CAD and testing technologies. We're
looking for:
BS/MS ELECTRICAL ENGINEERS
BS/MS MECHANICAL ENGINEERS
MS MATERIALS SCIENCE
Send your resume in confidence to
Hewlett-Packard Company Loveland
Instrument Division, Professional Employment Manager, Box 301, Loveland,
CO 80537
Microwave Semiconductor
Division's major products include power
MOS transistors, RF and microwave
Schottky diodes, bipolar transitors, GaAs
Fets, and integrated components based
on these devices. We presently have openings for engineers in the following technical areas:
BIPOLAR DEVICE/PROCESS
DEVELOPMENT
POWER MOS DEVICE/PROCESS
PROJECT MANAGEMENT
MICROWAVE DIODE PROCESS/DEVICE
DEVELOPMENT
SEMICONDUCTOR DEVICE PACKAGING
AND ASSEMBLY DESIGN
Candidates should have an MS or Phd
in relevant disciplines. Send your resume
in confidence to Shelly M. Okuno, HewlettPackard Company 350 West Trimble Rd.,
San Jose, CA 95131.

We are an equal opportunity/affirmative
action employer.
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OSCILLATOR ELEMENTS

International's OE
Series of Crystal
Oscillator Elements
provide a complete
crystal controlled
signal source. The
OE units cover the
range 2000 KHz to
160 MHz. The standard OE unit is designed to mount direct on a printed
circuit board. Also available is printed
circuit board plug-in type.
The various OE units are divided into
groups by frequency and by temperature stability. Models 0E-20 and 0E-30
are temperature compensated units.
The listed "Overall Accuracy" includes
room temperature or 25°C tolerance
and may be considered a maximum
value rather than nominal.
Ceske

Oscillator
Eloomol
Tteo

2000 I»
lo
46 let

035213
035214
035215

0E-1
0E-1
0E-1

$17.23

117 MIL
lo
131 MI*

140 MN:
lo
100 MK!

$19.79

t.01%
$2489 —30° to +60°C

Ororoll
Ammo

Prices listed include oscillator and
crystal. For the plug- in type add the
suffix "P" after the OE number; eg
0E-1R
0E-1, 5and 10 can be supplied to operate at 5 vdc with reduced ri output.
Specify 5vdc. when ordering.
Output — 10 dbm min. All oscillators
over 66 MHz do not have frequency adjust trimmers.
WC
lblonoco

0E-5
0E-5
0E-5

[Maki
limber

Oscillator
Bement
Too

4000 Mt to 20000 Mt

Ouroll
Accuracy

MC
Tolormum

035219

0E-10

$25.20

035220

0E-20

$37.02

035221

0E-30

$76.59

±.0005%
—10° to +60°C
t.0005%
—30° to +60°C
t.0002%
—30° to +60°C

Zero
trimmer
Zero
trimmer
Zero
trimmer

625.20

$33.19

1I

t.005%
1.0005%
2—66MHz
t.001%
67 to 139 MHz
t.0025%
140 to 160 MHz

035216
035217
035218

$21.38

t..002%
—10° to +60°C

All OE units are designed for 9.5 to 15
volts dc operation.
The 0E-20 and
0E-30 require a
regulated source to
maintain the listed
tolerance with
input supply less than 12 vdc.
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INTERNATIONAL
CRYSTAL
MFG. CO., INC.
10 North Lee
Oklahoma City, OK 73102
405/236-3741
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New products
more than 40,000 100% power cycles
at junction temperatures of 100 °C
without a single failure, says the
manufacturer.
Motorola Semiconductor Products Inc., P. 0.
Box 20912,

Phoenix,

Ariz.

85036.

Bipolar semicustom IC arrays
yield special designs faster
A series of 20 basic bipolar semicustom integrated-circuit arrays come
in 13 analog, 5digital, and 2analogto-digital converter designs, and design engineers need only to define
the interconnection paths of the
standard components to achieve a
custom circuit function. Called Uni ray, for universal array, the circuits
are equipped with a number of
design aids, including a catalog, a
development library, a development
and evaluation system, printed layout worksheets, a breadboard, and
evaluation-kit parts.
Micro-Circuit Engineering Inc.,

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 FerrantiPackard research and engineering,
gives you the combination of reliability, visibility and flexibility
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.
Ferranti-Packard Electronics Ltd.

When clear displays countSpecify Ferranti-Packard.

(147
F

6030 Ambler Drive, Mississauga
Ontario, Canada L4W 2P1
Telephone: (416) 624-3020
Telex: 06-961437

Phone

(602) 244-6437 [416]

111 Fairfield

Dr., West Palm Beach, Fla. 33407. Phone
(305) 845-2837 [411]
In

Europe,

Pirckheimer

Str.

124,

D8500

Nuremberg, West Germany [415]

16-K bipolar PROM has 32-ns
maximum read access time
The 3636B, a 16-K bipolar fuselink programmable read-only memory, has a maximum read access
time of 35 ns and atypical one of 25
ns. Organized as 2-K by 8 bits, the
PROM is intended for use as a highdensity microprogram-store medium
in bit-slice equipment, central-processing-unit boards, minicomputers,
and mainframes. The device consumes only 800 mw —0.05 mw per
bit—from a single 5-v supply and
uses the same programming algorithm as the earlier Intel part, the
3636, but the 3636B die measures
140 mils on aside-40% of the area
of the 3636. The PROM is $50 each
in quantities of 100.
Intel Corp., 3065 Bowers Ave., Santa Clara,
Calif. 95051. Phone (408) 987-6742 [417]

NOW! HEXFET
TECHNOLOGY
IN LOW POWER
MOSFETs
3 New Series
Cover 1.3 to 4Amp,
60 to 400 Volt
Applications.

This HEXFET Series Matrix shows how we
have covered the MOSFET high power range
with our advanced line of 92 N-Channel and
P-Channel HEXFETs in voltages to 500V and
current ratings to 28 Amps. Now we have
brought the same big advantages of
power MOSFETs to the lower power
,
applications that can benefit from
the small TO-220 case, faster speed
and lower costs. Think what you can
do with 10 nsec switching speed from
high impedance drives! And on-resisi ance as low as 0.6 ohms. They're gooi
news for designers of printer hammer
or pin drives. Terrific for any disc drive
head positioning circuits. And they're
super for driving high power bipolars
S-Gter‘e‘
and MOSFETs! Actually, they're great for
any application where high speed, reduced
400
drive circuitry and a wide SOA would make
life easier for you. With prices as low as
$2.66 (1000 pieces), you can no longer say
power MOSFETs cost too much to consider.
Not when you consider what they can do
for you!
Like the rest of our HEXFET line, they're
available in high volume now. Pick some up
from your IR Distributor today. He has them in
stock ... and when you have them, you'll be a
lot closer to designing better circuits!
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INTERNATIONAL
RECTIFIER
NUMBER 1IN
POWER MOSFETS!

WORLD HEADQUARTERS: 233 KANSAS ST .EL SEGUNDO. CA 90245. U SA (213) 772-2000. TWX. 910-348-6291. TELEX: 66-4464
EUROPEAN HEADQUARTERS: HURST GREEN. OXTED. SURREY RH8 9BB. ENGLAND. TELEPHONE: (088 33) 3215/4321. TELEX: 95219
Manufacturing Subsidiaries. Sales Office. Representatives Agents and Distributors Throughout the World.
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WORLD

MARKETS FORECAST
DATA BOOK

eiBectronics
iNtagaxine
1

...that belongs in the
hands of everyone
serious about the
technical, financial,
and planning outlook
for electronics.

Electronics' highly respected
23rd annual World Markets
Forecast has been expanded
to provide an in-depth look at
current and future demand
for some 200 component and
equipment products in the
USA, Western Europe, and
Japan—including 23 additional pages of market-estimate and growth-rate tables.

Includes information not
published elsewhere...
•1979-84 compound U.S.
growth rates •U.S. report
research methodology
•economic analyses for U.S.,
Western Europe, and japan •
Product-by-product markets
for 11 Western Europe
countries

Delivery is immediate (air shipment outside N.A.) for the Electronics 1981 World Markets Forecast
Data Book. $125 must accompany
your order to:
Electronics Magazine Books
42nd Fl.
1221 Ave. of the Americas
New York, NY 10020 USA.
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New literature
Scanning calorimeter. Available
from Perkin-Elmer is a43-page book
entitled "Differential Scanning Calorimetry" by J. L. McNaughton and
C. T. Mortimer. The book describes
the theory and operation of the scanning calorimeter and such applications as the thermal analysis of a
material's purity, kinetics, melting
points, and chemical and physical
reactions. A brochure that discusses
the features of the DSC-2C scanning
calorimeter and includes an outline
of applications for the various industries is also available from the company. Free copies of the book and
brochure can be obtained by writing
to the Perkin-Elmer Corp., Main
Avenue, Mail Station 12, Norwalk,
Conn. 06856 or calling (203) 7626853. The order numbers are L-604
for the book and L-653 for the brochure. Circle reader service number
440.
Rotor and stator components. A
binder entitled "Precision Rotating
Components Catalog" contains diagrams of 81 synchro-servo rotor and
stator laminations and 10 steppermotor stator and rotor laminations.
The shape of each component is
shown along with its part number,
outer and inner diameter, and number of slots. Magnetic Metals Corp.,
Hayes Avenue at 21st St., P. 0. Box
351, Camden, N. J. 08101. Phone
(609) 964-7842 [476]
Component mounting. "Guidelines
for Printed Board Component
Mounting" illustrates the proper
techniques used for mounting everything from discrete components to
the latest large-scale integrated leadless components. The 116-page document discusses the various types
and shapes of components that are
commonly used with printed-wiring
boards. Some of the sections covered
include: manual mounting of discrete components; manual mounting
of microelectronic packages such as
dual in-line packages, flatpacks, and
Jedec types; mounting of connectors
and integrated-circuit sockets; automatic insertion and attachment;
solder-joint reliability considerations; and shock aspects of compon-

ent-mounting techniques. A copy of
the IPC-CM-770B can be obtained
from the Institute for Interconnecting and Packaging Electronic Circuits, 3451 Church St., Evanston,
Ill. 60203 for $20 ($10 to IPC members). [477]
Counting instruments. Catalog 810
describes the standard counting devices from ENM Co. that are specified for original-equipment applications. It covers 152 electrical, mechanical, and electronic counters and
hour meters. A description of each
instrument, along with photographs,
dimensional diagrams, and OEM
model numbers, is provided for each
instrument. For a free copy contact
ENM Co., 5150 Northwest Highway,
Chicago, Ill. 60630. [478]
'

Environmental connectors. "Cannon
Connectors for Hostile Environments" contains data on connectors
used by the aerospace, military, seismic, marine, and nuclear industries.
Catalog HEC-2 contains photographs, drawings, diagrams, and
tables for hermetic, high-temperature connectors; the LRN series of
nuclear connectors; the MR and the
w series of waterproof connectors;
FRF/FVR/FRA/FVA, MSK, and CA-KE
firewall general-purpose connectors;
geophysical connectors; and the DRA
series of general connectors. Assembly instructions for five connectors,
information on how to order, explanations of part numbers, and diagrams of contact arrangements are
included in the catalog. ITT Cannon
Electric Canada, Four Cannon
Court, Whitby, Ont. LIN 4V8, Canada [479]
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MODEL-21
5-SPEED INSTRUMENTATION
HIGH PRECISION

MAGNETIC
TAPE
RECORDERS
by

Vie
m

MARK-20
24-HOUR
VOICE LOGGING

MARK-7
7-CHANNEL
VOICE LOGGING

AUDIO
INSTRUMENTATION
COMMUNICATIONS
IDC-4

TELEMETRY

6-SPEED CASSETTE
FM RECORDING
IRIG

SURVEILLANCE
ELECTRONIC
INTELLIGENCE
MILITARY
TNH-20AX

AN/UNH-16A

4-CHANN EL

MIL-SPEC

AUDIO WITH

AUDIO CASSETTE

ANALOG DATA

VOX & AGC

Write or call for catalogs .

VIDEO RESEARCH CORP.
6985 GARDEN RD
RIVIERA BEACH, FLORIDA 33404
(305) 842-2867

UNH-17B
HIGH ENVIRONMENT

20X3

2-SPEED CASSETTE

20-CHANNEL
REPRODUCER
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Quality
at your fingertips
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Digitran sells more thumbwheel switches than all other
manufacturers combined .With good reason.
Switches for every conceivable purpose, with an
almost unlimited selection of output codes and options.
Sizes ranging from .315" to .570" in width and from
.961" to 2.000" in height. Large easy-to-'ead characters,
with optional lighting, including LED on some.
Environmentally sealed or unsealed.
MIL-SPEC? We set the standards.
Our keypads have great tactile feel and redundant
contacts.They're available in 6-, 12-.16- and 20-key
arrays, plus custom configurations for the volume
OEM user.
And quality, reliability and performance are a wellknown tradition at Digitran.
For our free, short-form catalogs, contact your
nearest Digitran office.

DIGITRRI7

The Digitran Company, a division of Becton, Dickinson and Company

Headquarters: Pasadena, California

USA:

UNITED KINGDOM:

855 South Arroyo Parkway

EUROPE:

JAPAN:

Melbourn, Royston

Pasadena, California 91105

Herts. SG8 6DN, England

Woluwelaan 12
P. Box 108-109

Fuji Kasai Gotanda Bldg., 9th Fl.
25-18, Higashi-Gotanda 5-Ohome

Phone: (213) 449-3110

Phone: 763-61600

TWX 910-588-3794

1940 Zaxentem, Belgium

Shinagawa-Ku, Tokyo 141

TELEX 851-.81522

Phone: 2-720-48-44
TELEX: 846-64955

Phone: 03-449-4741 •TELEX 781-28354
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Products newsletter
Protocol converter links
IBM terminals with
non-IBM peripherals

Software for Z8000
allows real-time
multitasking

Chip off TI 8-bit
microcomputer family
has 4-K-byte ROM

Eclipse computers run
in IBM network

Price changes

What is being called the first microprocessor-based protocol converter to
fully support Imes Binary Synchronous Communications (nsc) system as
well as its Systems Network Architecture (sNA) will soon bow at Industrial Computer Controls Inc., Cambridge, Mass. The CA12-TCP supports
IBM cluster controllers plus asynchronous terminals, on the one hand, and
on the other, interfaces with inexpensive peripherals from other vendors to
reduce network cost. Based on aZ80 microprocessor, the protocol converter supports terminal equipment from Digital Equipment, IBM, Lear Siegler, Hewlett-Packard, Televideo, and others. Unit prices range from
$4,300 to $8,100 depending on the number of terminals supported (eight
is the maximum).

Now the Z8000 Ï6-bit microprocessor can manage real-time multitasking
applications, thanks to a software package from Zilog. The Cupertino,
Calif., firm's real-time software called ZRTS 8000 consists of modules
that permit efficient implementation of customized operating systems for
Zilog's segmented and nonsegmentel (Z8001 and Z8002, respectively)
central processing units. Company sources say the package should suit
low-cost, high-volume products like games and intelligent terminals. The
program on diskette costs $3,500.

By the end of next quarter, Texas Instruments Inc. will be adding athird
member to its still-new TMS 7000 family of 8-bit, single-chip microcomputers— the yet-to-be-announced 7040. The Dallas firm originally entered
the 8-bit microcomputer area with the introduction of the n-channel mos
TMS 7020 [Electronics, Jan. 27, p. 107] with 2-K bytes of read-only
memory, and of the TMS 7000 Rom-less version. The latest chip, the 7040,
will offer 4-K bytes of ROM. In quantities of 1,000, the 7020 costs $7.50
each and the 7000 is $6.70.

Data General Corp.'s Eclipse computer systems will be able to operate as
part of a network using IBM Corp.'s Systems Network Architecture
(sNA), thanks to a software interface package that allows transparent
communications between the SNA and Data General's Xodiac network
management system. The DG/SNA software package enables aDG machine
simultaneously to run both Xodiac, which is based on the international
X.25 protocol, and IBM's SNA and Binary Synchronous Communications
(Bsc), says DG. Scheduled for introduction by the firm's information
management division in Westboro, Mass., DG/SNA will cost about
$10,000 and run on the AOS/VS Eclipse MV/8000 as well as on other
Eclipse advanced operating systems.

• Augat Inc., Attleboro, Mass., has dropped the price of its family of
40-mb/s fiber-optic data-link products by 42%, to $299 for a transmitter/receiver combination.
• To make user-programmable single-chip microcomputers an alternative
to ROM-based versions, Intel Corp.'s microcontroller operation in Chandler, Ariz., has reduced prices over 50% on its 8748 8-bit microcontrollers
based on erasable programmable read-only memory.
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Career outlook
Association initiates
program for industry

self-help

To meet the escalating manpower
requirements of the electronics industries, the American Electronics
Association is initiating a program
of self-help for its members. The
AEA's three-point action plan,
started late last year, is well under
way, and some results are expected
within the next few months.
Pivotal to thé plan is an action
committee composed of both industry leaders and influential academicians who will look at the industry's
needs for skilled workers over the
next five years and try to outline a
course of action to meet those needs.
Chaired by William J. Perry, formerly an under secretary of defense
and at present a partner with Hambrecht & Quist Co. of San Francisco, the Blue Ribbon Committee on
Engineering Education has six industry executives and three university administrators as members: John
M. Fluke, chairman of the John
Fluke Manufacturing Co.; C. Lester
Hogan, director of and consultant to
Fairchild Camera & Instrument
Corp.; Robert N. Noyce, vice chair-
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man of Intel Corp.; Allen E. Puckett,
chairman of Hughes Aircraft Co.;
Ray Stata, chairman and president
of Analog Devices Inc.; Dean A.
Watkins, chairman of WatkinsJohnson Co.; Richard Atkinson,
chancellor of the University of California at San Diego; Joseph Pettit,
president of the Georgia Institute of
Technology; and Karl Willenbrock,
the Green professor of engineering
at Southern Methodist University.
"Over the next three to six
months, we'll be assessing the extent
to which there is a long-term [engineering] shortage," notes chairman
Perry. "We'll be looking at particular areas where the shortage will be
most acute—computer scientists,
circuit architecture designers, and
programmers of machine and higher-order languages.
"We'll be trying to identify specifics as well as overall trends. The
unique function of this committee
will be to formulate aplan of action
for industry."
The second part of the AEA's plan
is a survey being conducted among
1,200 member companies on their
manpower needs through 1985.
About half of the questionnaires sent
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out have been returned, and results
of the survey are scheduled to be
published sometime next month. The
survey is looking at two main job
areas: technical professionals who
have at least a four-year degree or
equivalent work experience and paraprofessionals or technicians with
a two-year degree or equivalent
experience. The results will include
geographic breakouts as well as
U. S. totals.
"This information should help
state and local educational planners
by giving them enough lead time to
allocate the resources required to
expand their programs so that they
begin to meet our industries' needs,"
explains Patricia Hill Hubbard,
manager of technology training and
careers at AEA headquarters in Palo
Alto, Calif. The data from the survey should also help individual companies to predict future technical
personnel trends in their particular
regions.
The third key point in the plan,
according to Hubbard, is identifying
materials with which companies
could start up their own in-house
training programs. During the second quarter of this year the AEA
should have many of these materials
needed for such a program and will
begin to disseminate them to industry.
In stepping up its efforts in careers
and technical training, the AEA is
attempting to have industry lead the
way in looking for solutions to the
manpower questions, according to
Hubbard. "We believe the shortages
of technical people not only are
extensive, but also they are worsening. We are concerned that Government prognosticians may inadvertently create complacency within the
nation that the shortage problem will
in time take care of itself," she
recently stated before the Senate
Select Committee on Small Business.
"The focus of the Blue Ribbon
committee will be on engineering
education," she emphasizes. "The
reality we're facing is that there isn't
going to be a letup in the need for
engineers any time soon."
-Pamela Hamilton
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Software & Hardware Engineers:

What's your first
step to abetter career
in the Sunbelt?
Hint.
E-Systems in Dallas, Texas. E-Systems is agrowing company where some of the
world's toughest high-technology electronics problems are solved daily. We'll show
you how your career growth at E-Systems can parallel our unprecedented corporate
growth. Well show you excellent work environments and management attitudes.
And we'll show you some of the best salaries and benefits offered by any
electronics company
And, for your convenience, we're making special relocation arrangements for
persons we move to the Dallas area.

We offer SOFTWARE ENGINEERS:

We offer HARDWARE ENGINEERS:

•wide range of jobs:
—real-time distributed/embedded software
systems involving command and control,
switching, communications. signal
processing/analysis, DBMS, graphics, and
man-machine interfaces
—also research, systems engineering,
requirements definition, design,
implementation, testing
•state-of-the-art technology:
—mainframes: IBM 370/155/158, IBM 3033, CDC
Cyber 175
—minis: VAX 11/780, PE 3220, SEL 32/7780,
DG S/330, PDP 11/34, PDP 11/23, HP 21 MX,
TANDEM
—micros: Motorola 68000, 6809
—special-purpose hardware: bit-slice processors
using AMD and 2900 Logic, parallel processors
using Fairchild F100K ECL, communications
networks using NSC Hyper-channel hardware,
Multi-Megabyte Multiport Memories, and
much more!
•broad range of languages:
—high order languages like Pascal and
Structured FORTRAN
—assembly languages and Microcode
—PDL and Programmer's Workbench

•wide range of jobs:
—systems analysis, design, development, test,
and integration involving computer-based
intelligence and reconnaissance systems,
command and control systems, electronic
warfare, communications systems, digital
image processing
•state-of-the-art technology:
—high-speed digital logic and signal processing
—communications theory, digital and analog
design, and filter design
—antenna/arrays for precision direction-finding
systems
—RF & IF processors &microwave integrated
circuitry
—microprocessor bit-slice and high-speed,
parallel pipeline processors utilizing MOS, TTL,
& ECL
—high probabili'.y of intercept receivers
These positions require adegree and 3or
more years' experience.
If our system sounds good to you (even if
you're not looking for ajob right now), get in
touch. Call Gary Hunt COLLECT (214) 272-0515,
ext. 3119. Or send your resume to: Professional
Placement, E-Systems, Inc.. Garland Division,
PO. Box 226118, Dept. SB29, Dallas,
Texas 75266.

E-SYSTEMS
Garland Division
The problem solvers.
An equal opportunity employer M/F H, V.
No agency calls, please.
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NEXT ASSIGNMENT:
DESIGN A ROBOT THAT PLAYS CHESS
If that sounds like a fascinating technical challenge, then
read on.
We're PACIFIC MICROELECTRONICS GROUP, a small
company with big ideas. We've designed everything from
smoke alarms to jogging computers and yes, chess robots.
We're looking for a few extraordinary people. If you're
content to be just an engineer, to design just to meet spec,
then we're not interested.
But if you have a passion to create, if you want
to design entire products, instead of just
pieces of an ever larger system, you're
reading the right ad. If you think you know
the elements of asuccessful consumer product, then perhaps you have
the perspective we need.
You'll need the necessary credentials of course; a BSEE or better
with at !east 5-15 years of experience in design, and knowledge of
the realities of volume manufacturing. You'll need fluency in an

ilç>

Your hardware experience should include designing with LS,
CMOS and NMOS digital logic as well as analog design
using OP AMPS and discretes to implement audio, RF and
instrumentation circuitry.
You may have all of these skills, or your abilities may
complement those of other team members.
With talent like that you'd expect to be paid
well, and we do. Along with ay_el•y attractive
salary you'll have the opportunity to
grow professionally; your designs will
have the high visibility of consumer products and you'll create
in a pleasant lifestyle .... 6 floors
up, in Westwood Village.
If you've got what it takes, if you
long for the diversity, the freedom and the growth we can offer,
talk to us. We might be interested.

Please call or send resume to:

PACIFIC MICROELECTRONICS GROUP
Mr. Mark Knighton
924 Westwood Blvd., Suite 635
Los Angeles, CA 90024
(213) 208-3570 or 827-7777

,

Pacihc
Nlicr- oalactr- onic
Gr-oup

Qe
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assembly language for machines like the Z80, 6502,
TMS1000 and COPS Series. A high level language like
Pascal, FORTRAN or BASIC should be second nature.

.t.ed openings available for sr technician and sr mechanical engineer

RADAR TRANSMITTER
DESIGNERS
General Dynamics is the nation's largest defense contractor and is expanding
rapidly. Our scientists and engineers are currently working on more than 100
different advanced projects, offering awide variety of interesting and
challenging assignments.
If you'd like to be apart of this atmosphere of growth and achievement. General
Dynamics would like to talk to you about your goals and abilities as aHIGH
POWER MICROWAVE TRANSMITTER ENGINEER.
Interest'in the design and testing of high power microwave amplifiers,
modulators, high-voltage power supplies and/or the control and protection
circuitry for transmitters is necessary. Experience in computer-aided circuit
analysis is desirable. Positions are available for:

COMMUNICATIONS
ENGINEER
Bernard Johnson Incorporated, a Houston based architectural/engineering firm in the ENR Top 100, has an
immediate opening for a Communications Engineer.
Position requires BSEE with 5+ years experience in
systems design of radio communications systems to include VHF/UHF radio coverage analysis and intermodulation product determinations. Experience with
microwave, teleprocessing or satellite systems beneficial but not required. P.E. with project management
experience preferred.
Send resume in confidence to

BERNARD JOHNSON INCORPORATED
Architects—Engineers—Planners

• TEST ENGINEERS $
— responsible for the fabrication, integration and

5050 Westheener. Houston. Texas 77056
Attn: DavicIC. Blaschke

testof transmitter subassemblies and assemblies.

An Equal Opporrunny Employer M/F

• ELECTRONICS ENGINEERS— responsible for the design.
troubleshooting and integration of transmitter subassemblies.

• SENIOR ELECTRONIC ENGINEERS—direct the activities of
several engineers in the design, integration and test of transmitter
subassemblies.

• FIELD SERVICE ENGINEERS— responsible for the field
troubleshooting and maintenance of radar transmitters. Requires extensive
travel.
For further details and immediate technical review, please call DAVE SHAW. at
(714)620-7511. ext. 4320. or send your resume to

ADVERTISERS
Send all new copy, film or
changes to:

GENERAL

DYNAMICS

Pomona Division
P.O. Box 3011, Drawer B-085 •Pomona, CA 91766
Equal Opportunity Employer •U.S. Citizenship Required

314

ELECTRONICS CLASSIFIED
ADVERTISING CENTER
POST OFFICE BOX 900
NEW YORK, NY 10020
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Who will be first
in undersea systems?
It could be you and Hughes Ground
Systems.
We're pioneers in all facets of active
and passive sonar systems, and are
pursuing the sensor, signal processing
and control technologies required to
solve the increasingly complex undersea problems.
And there's more. Hughes Ground
Systems' sonar, radar, communication
computers, displays and software form
total interactive systems. We're
leaders in 3-D radar technology; and
throughout the NATO countries, the
Far East and the United States, our
systems form protective rings around
the world.

From undersea systems to the depths of space, there's really no limit to
your career at Hughes.
In fact, today, Hughes is one of the
nation's largest employers in virtually
every electronic, scientific, computer
and technical discipline — with 1,500
projects and a backlog of over $5
billion.
Who will be first with the land, sea
and air security of the free world? It
could be you and Hughes.
At Hughes-Fullerton, we'll introduce
you to people, ideas and jobs that
could change your world. And maybe
ours.

It could be you and Hughes
Ground Systems.

Call or send resume to:
Hughes Ground Systems
P.O. Box 3310, Dept. E-4B
Fullerton, California 92634
or call collect: (714) 732-7624

Current openings:
Torpedo Systems Engineers
Sonar Signal Processing Engineers
Analog Circuit Designers
Signal Processing
Engineers/Software/Applications
Microprocessing Systems Engineers
Programmers — Sonar, Real-time
Data Processing & Display Engineers
Communications Systems Engineers
Radar Systems Engineers
Software Systems/Test Engineers
CAM/Engineers/Programmers/CAT

rHUGHES
HUGHES

AIRCRAFT

1

COMPANY

GROUND SYSTEMS
Proof of U.S. Citizenship Required
Equal Opportunity Employer
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POSITIONS VACANT

TELEMETRY,
TRACKING AND
COMMAND
SYSTEMS ENGINEER
The Aerospace Corporation's mission is to provide general systems
engineering and integration for the U.S.Government, primarily the Air
Force. In our day-to-day support of space programs, we are in need of a
Telemetry, Tracking and Command Systems Engineer.
The successful candidate will perform engineering analysis of TT & C
systems, including COMSEC equipment, as well as participating in system
synthesis, source selection, design reviews, testing, flight operations, data
analysis and anomaly investigations.
Experience in the fields of digital and analog circuit design and data
transmission, modulation/demodulation techniques, data analysis and
processing; ECCM test and flight operations as related to TT & Csystems is
desired. Experience in and knowledge of the AFSCF and other flight test
ranges is desirable. A BSEE is required, with an advanced degree (MS or
PhD) preferred.
In return for your expertise, we offer outstanding benefits, including three
weeks paid vacation, and acompetitive salary along with asophisticated
working environment.
Qualified and interested candidates are invited to send their resume with
salary history to:
The Aerospace Corporation
Professional Placement Dept. T
P.O. Box 92957
Los Angeles, CA 90009

The Aerospace
Corporation

$20.000 to $45,000
100% Fee Paid

RESUMES
Resumes—Complete instructions
and examples; $4, Consultants, Box
567—J. Bergenfield, N.J. 07621.

Specializing in placing EE's with data
acquisition, peripheral and
instrument manufacturers across
Southern U.S. Send resume. geographic preference. salary and salary
requirements to:

CALL IN
YOUR

J. robert itiompson companies. inc.

CLASSIFIED ADS

Management aEmployment Consonants
2200 West Loop South Surte 800
Houston. Texas 77027
713/627 1940
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Materials
Scientist
& Electromechanical Engineer. Positions open for MS or Ph.D.'s. Our
company is engaged in the R&D
of electrical components. Write
to: Atadex Research 1081 Bristol
Road, Mountainside, NJ 07092
Attn: Ray Klos.
Electronic Engineers—Sunbelt/
Southwest. Opportunities in Design
Software, Digital/Analog, Micro processing. Personalized representation. Employer fee paid. J. Gifford
Inc., 5310 East 31st Street, #225
Tulsa, Oklahoma 74135. (918) 6652626.
Instrument Engineer — South
— To 36K. Major pulp mill undergoing multi-million dollar expansion. Murkett, Inc., Box 527,
Montgomery, AL 36101.

FACULTY POSITIONS
VACANT

Combination Physics/Electronic
Instructor to teach in acommunity college physics program including both transfer and technical physics as well as introductory
technical
electronics
courses — to join 1 electronics
and 2 physics teachers. Tenure
track. Master's required. 2-3
years teaching or related field
experience
required.
Starts
August
20,
1981.
$13,688$30.768 ('80-'81
schedule)
Contact: David Schultz, Vice
President. Academic Services,
Lincoln Land Community College,
Springfield, IL 62708. EOE.

Design Engineer (u P Hardware/
Software, TTL, ECL, CMOS).
Prefer small mid-size company
Northwest to Northeast. Reply to
PW-4042, Electronics.

An Affirmative Action Employer
U.S. Citizenship Required

S.W.& SUNBELT

Engineers. All disciplines. EE/
CS Entry to executive. Locations
throughout U.S. All fee company paid. Send Resume to:
F-O-R-T-U-N-E Personnel, Box
106, 3005 S. Michigan, South
Bend, IN 46614, 219-291-7161.

POSITIONS WANTED

Where There's Space For Your Ideas

•Circuits EE's •Microsystems
•Systems EE's •Software Design
•Product EE's
•Hardware Design

Engineers — discrete,
personal,
reputable national fee paid placement serv. Murkett Assoc. Box 527,
Montgomery, AL 36101.

212/997-2556

Electrical Engineer — experienced hardware/software designer seeks part time engineering jobs in East/South SF bay
area. 415-455-9519.

EMPLOYMENT SERVICES
Electronic engineering growth positions with clients located nationally.
Our service is enhanced by the fact
that Iam an EE with 20 years in industry and over 10 years in placing
professionals on an employer fee
paid basis. Send your resume to Joe
Torcassi, Director, J. Anthony &
Associates, PO Drawer AD, Lynchburg, OH 45142. 513/364-2305.
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The Zenith Microcomputer.
Engineers
Compare the positions.
MEMORY PRODUCTS

DISPLAYS

I/O DEVICES

Systems interfacing for state-of-theart memory devices.

Development of high resolution alphanumeric
and graphic CRT monitors and interfaces.

Design of interfaces for keyboards,
printers, communications networks.

FIRMWARE

DISK PRODUCTS

Development of real time
code for a wide variety
of microprocessor based
products.

Design of systems for high density
fixed and flexible disc
products.

SOFTWARE
ENGINEERS

ANALOG POWER
SYSTEMS

Operating systems development for new and existing
products. Knowledge of
CPM desirable.

Design
of
analog/switching
power supplies, R F interfaces
A /D- D /A converters.

Then compare the opportunities.
In terms of project challenge, state-of-the-art technology
and ground floor potential, you'll find the opportunities
at Zenith Data Systems incomparable. For example, take
the Zenith Data Systems Z89 microcomputer...with
dual Z80 microprocessor control, 64K of user RAM,
100K storage built-in, 12" diagonal CRT ...only one of
the new microcomputer, peripheral and software products we've developed.

Housing is still affordable here, ayear-round resort area,
just 90 miles from Chicago. Compare it all... then CALL
COLLECT, or send aresume in complete confidence to:
Mike Wakefield
616/982-3673
Dept. E421

7«o,r-i-f data
systems

Pure Innovation ...Solid Zenith Quality
AND JUST THE BEGINNING!
Join us in the forefront of one of our most innovative
phases. You'll find corporate wide impact and mobility,
exceptionally stimulating project oriented environment
and the incomparable lifestyle of St. Joseph, Michigan.

Electronics/April 21, 1981

A

Wholly Owned Subsidiary of Zenith Radio Corporation
Hilltop Road /St. Joseph, MI 49085
An Equal Opportunity Employer m/f/h
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NEW OR LEANS
offers
Engineers and Designers
"State-of-Art" facilities
in both
batch interactive graphics
and digital computer support
at its New
COMMUNICATION
SYSTEMS
DESIGN CENTER
in suburban New Orleans
the Sun Belt's
developing electronics area

Litton

Programs are available for
logic simulation and analysis,
mechanical analysis, circuit
board design and 3-D mechanical design and documentation.

Immediate openings for

CARD TEST ENGINEERPROGRAMMERS
Conceptual and detail design, development, implementation, training and use of card tester programs for GenRad or equivalent card testers.
Hardware design experience, in addition to
software experience, with knowledge of assembly
language required.

POWER SUPPLY
ENGINEERS
Requires working knowledge of MIL-D-4158 and
experience in designing low-voltage MIL power
supplies; also have background in analog-digital
design.

COMPONENTS
ENGINEERS
for newly formed component evaluation group.
Requires BS and 2-5 years experience in electronic component testing and evaluation requiring
knowledge of active and passive electronic
devices/failure analysis and solution of component deficiencies/MIL specs.

SYSTEMS ENGINEERS
Will convert system requirements to system
design, conduct trade-off studies, determine
hardware/software allocations, prepare system/
unit specifications, monitor in-house and subcontract designs and produce interconnection
diagrams for systems. Experience in communications and related systems required.

Why
we can recommend
our readers
for the top jobs
The subscribers to this magazine have
qualified professionally to receive it. They
are also paid subscribers —interested
enough in the technological content to have
paid aminimum of $19 for asubscription.
As subscribers to ELECTRONICS, our
readers have told you several things about
themselves. They are ambitious. They are
interested in expanding their knowledge in
specific areas of the technology. And they
are sophisticated in their need for and use
of business and technology information.
Our readers are now in senior engineering or engineering management, or they are
on the road toward those levels. In either
case, they are prime applicants for the top
jobs in almost any area.
If you are interested in recruiting the
best people in electronics, these pages are
open to you for your recruitment advertising.
Our readers are not "job-hoppers". To
interest them you will have to combine
present reward with challenge and opportunity for future career advancement.
.....

MMI

.........

Excellent fringe benefits
including full relocation

The cost of recruitment advertising on
these pages is $87 per advertising inch. For information call or write:

For interview,
CALL COLLECT
Bob Taylor, 504-254-4530

Electronics

between 8a.m. and 4:30 p.m., Mon. Thru Fri.
or send resume, in confidence to:
R.H. Taylor, Litton Data Systems
4200 Michoud Blvd., New Orleans, LA 70129
An Equal Opportunity Employer, M/F/H
A Leader in Affirmative Action
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NOTICE
TO
EMPLOYERS:

Post Office Box 900, New York, NY 10020
Phone 212/997-2556
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Ever
Vigilant
-

T

1

he strength of a nation relies on the strength of its
Heritage. We at Northrop Defense Systems Division
have a long standing Heritage of providing Electronic Countermeasures capabilities to the Department
of Defense. A reliable, well designed and readily maintained product that stands in readiness, alert to any
pending threat.

4

-

We are seeking individuals who desire to join our Heritage
and create the future generation of high techno.ogy
Electronic Countermeasures.
SENIOR ELECTRONICS ENGINEERS:
Automatic Test Equipment (ATE)
ECM/EW Systems Design
Analog, Microwave/RF Circuit Design
Airborne Power Supply Design
Circuit Analysis/Failure Evaluation
SENIOR MECHANICAL ENGINEERS:
Packaging Design of Airborne
Electronics Equipment
Heat Transfer/Thermal Analysis
Structural load/Stress Analysis
Candidates can call our 24-hour toll free 800 numbers:
1-800-821-2280, Ext. 927; Mo. Res: 1-800-892-7655, Ext. 927
or send resume to: Professional Employment Manager.
NORTHROP CORPORATION
Defense Systems Division
600 Hicks Road, Rolling Meadows, IL 60008
equal Opportunity employer m

h

NORTHROP
MAKING ADVANCED TECHNOLOGY WORK
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• For more information of complete product line see
advertisement in the latest Electronics Buyers Guide
• Advertisers in Electronics International
$ Advertisers in Electronics domestic edition
O Advertisers in regional issue
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GOOD

A standard you can rely upon. You expect
it from pressure transducers by
CEC/Bell & Howell. All our transducers —
and there's one to match almost any price
or performance requirement you're ever
likely to prospect for.
Don't miss this golden opportunity to
mine the riches of CEO's transducer
literature. For immediate information, call
or write
'
CEC

Division

i] BELLE HOWELL
360 Sera

Madre Valu Pasadena, Calllortua 31109 (213) 796-9381

Gold coins courtesy or Hugh Campbell ç Foothill Corn Center Sierra Madre CalrlOrr,d

Circle 53 on reader service card

iiI Research that belongs
in the hands of everyone
serious about the technical,
financial, and
planning outlook
WORLD
for electronics.
MARKETS FORECAST
DATA BOOK

An expansion of the 23rd
, ;ter?"'
annual Electronics 1981
market survey...
includes information not published elsewhere on
some 200 component and equipment products:
•23 additional pages of tables •1979-84 compound U.S. growth rates •U.S. survey research
methodology •economic analyses for Western
Europe, U.S., and Japan •product-by-product
markets for 11 Western European countries
Delivery is immediate (air shipment outside N.A.) for
the Electronics 1981 World Markets Forecast Data Book.
$125 must accompany your order to: Electronics Magazine Books, 42nd Fl., 1221 Ave. of the Americas, New
York, NY 10020 USA.
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cannot reach Electronics before the
expiration date noted on the Reader
Service postcard must be mailed
directly to the manufacturer. The
manufacturer assumes all responsibilities for responding to inquiries.

Complete entire card.

8.3 oun so.
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This reader service card expires July 21, 1981

NAME

TITLE
COMPANY

PHONE (
STREET ADDRESS (Company 0

or home 0 check one)

CITY

ZIP

STATE

Was This Magazine Personally Addressed to You', 0 yes O NO

Industry classification (check one):
a D Computer & Related Equipment
b D Communications Equipment & Systems
C El Navigation, Guidance or Control Systems
d D Aerospace, Underseas Ground Support

e Ill Test & Measuring Equipment
f D Consumer Products
g D Industrial Controls & Equipment
h D Components & Subassemblies
Your
Your design function (check each letter that applies):
tD
x E Ido electronic design or development engineering work.
yD
y D Isupervise electronic design or development engineering work.
zD Iset standards for, or evaluate electronic components, systems and materials. r Ill
1. D under 20

Estimate number of employees (at this location):

L.

46
47
48
49
50

61 76
62 77
63 78
64 79
65 80

91
92
93
94
95

211
212
213
214
215

226
227
228
229
230

256
257
258
259
260

271
272
273
274
275

348
349
350
351
352

378
379
380
381
382

393
394
395
396
397

408 423 438 453 468
409 424 439 454 469
410 425 440 455 470
411 426 441 456 471
412 427 442 457 472

171
172
173
174
175

186
187
188
189
190

201
202
203
204
205

216
217
218
219
220

231 246 261
232 247 262
233 248 263
234 249 264
235 250 265

338
339
340
341
342

353 368 383
354 369 384
355 370 385
356 371 386
357 372 387

398
399
400
401
402

413
414
415
416
417

428
429
430
431
432

443
444
445
446
447

458
459
460
461
462

473
474
475
476
477

488 503
489 504
490 505
491 506
492 507

116 131 146 161 176
117 132 147 162 177
118 133 148 163 178
119 134 149 164 179
120 135 150 165 180

191
192
193
194
195

206
207
208
209
210

221
222
223
224
225

236
237
238
239
240

343
344
345
346
347

358
359
360
361
362

403
404
405
406
407

418
419
420
421
422

433
434
435
436
437

448
449
450
451
452

463
464
465
466
467

478
479
480
481
482

493
494
495
496
497

6
7
8
9
10

21
22
23
24
25

36 51
37 52
38 53
39 54
40 55

66 81 96
67 82 97
68 83 98
69 84 99
70 85 100

111
112
113
114
115

11
12
13
14
15

26
27
28
29
30

41
42
43
44
45

71
72
73
74
75

Electronics

4. D over 1000

196
197
198
199
200

31
32
33
34
35

101
102
103
104
105

3. CI 100-999

181
182
183
184
185

16
17
18
19
20

86
87
88
89
90

principal job responiibilinftcneck one)
Management
Engineering Management
Engineering

166
167
168
169
170

106 121 136 151
107 122 137 152
108 123 138 153
109 124 139 154
110 125 140 155

1
2
3
4
5

56
57
58
59
60

2. D 20-99

5Source of Inquiry—DOMESTIC
j D Independent R&D Organizations
kD Government

126
127
128
129
130

141
142
143
144
145

156
157
158
159
160
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241
242
243
244
245

251
252
253
254
255

266
267
268
269
270

363
364
365
366
367

373
374
375
376
377

388
389
390
391
392

483
484
485
486
487

498
499
500
501
502

508
509
510
701
702

703
704
705
706
707

718
719
720
900
901

708 902
709 951
710 952
711 953
712 954
713
714
715
716
717

956
957
958
959
960

This reader service card expires July 21, 1981

NAME

TITLE
COMPANY

PHONE (
STREET ADDRESS

(Company O or home 0 check one)

CITY

STATE

ZIP

Was This Magazine Personalty Addressed to you? 0 Yes 0 No

Industry classification (check one):
a D Computer & Related Equipment
b D Communications Equipment & Systems
c D Navigation, Guidance or Control Systems
d D Aerospace, Underseas Ground Support

eD
fD
gD
h ID

Test & Measuring Equipment
Consumer Products
Industrial Controls & Equipment
Components & Subassemblies

Your design function (check each letter that applies):

5Source of Inquiry—DOMESTIC
j D Independent R&D Organizations
kO Government

Your principal job responsibility (check one)

X E Ido electronic design or development engineering work.
t D Management
V E Engineering Management
yD Isupervise electronic design or development engineering work.
zD Iset standards for, or evaluate electronic components, systems and materials. r D Engineering
Estimate number of employees (at this location):

1. O under 20

2. O 20-99

16
17
18
19
20

31 46
32 47
33 48
34 49
4 50

61 76 91 106
62 77 92 107
63 78 93 108
64 79 94 109
65 80 95 110

121
122
123
124
125

136
137
138
139
140

151
152
153
154
155

166
167
168
169
170

181
182
183
184
185

196
197
198
199
200

211
212
213
214
215

226
227
228
229
230

256
257
258
259
260

271
272
273
274
275

348
349
350
351
352

6
7
8
9
10

21
22
23
24
25

36
37
38
39
40

66 81 96
67 82 97
68 83 98
69 84 99
70 85 100

111
112
113
114
115

126
127
128
129
130

141
142
143
144
145

156
157
158
159
160

171
172
173
174
175

186
187
188
189
190

201
202
203
204
205

216
217
218
219
220

231 246 261
232 247 262
233 248 263
234 249 264
235 250 265

338
339
340
341
342

353 368 383 398
354 369 384 399
355 370 385 400
356 371 386 401
357 372 387 402

11
12
13
14
15

26
27
28
29
30

41 56
42 57
43 58
44 59
45 60

71 86
72 87
73 88
74 89
75 90

116
117
118
119
120

131
132
133
134
135

146
147
148
149
150

161
162
163
164
165

176
177
178
179
180

191
192
193
194
195

206
207
208
209
210

221
222
223
224
225

236
237
238
239
240

251
252
253
254
255

343
344
345
346
347

358
359
360
361
362

51
52
53
54
55

101
102
103
104
105

241
242
243
244
245

3. D 100-999

1
2
3
4
5

266
267
268
269
270

363
364
365
366
367

373
374
375
376
377

378
379
380
381
382

388
389
390
391
392

393
394
395
396
397

403
404
405
406
407

4. D over 1000
483
484
485
486
487

498
499
500
501
502

703
704
705
706
707

718
719
720
900
901

473
474
475
476
477

488
489
490
491
492

503
504
505
506
507

708
709
710
711
712

902
951
952
953
954

418 433 448 463 478
419 434 449 464 479
420 435 450 465 480
421 436 451 466 481
422 437 452 467 482

493
494
495
496
497

508
509
510
701
702

713
714
715
716
717

956
957
958
959
960

408 423 438 453 468
409 424 439 454 469
410 425 440 455 470
411 426 441 456 471
412 427 442 457 472
413
414
415
416
417

428
429
430
431
432

443
444
445
446
447

458
459
460
461
462
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If the cards below have already been used,
you may obtain the needed information

Reader Service

by writing directly to the manufacturer,
or by sending your name and address,
plus the Reader Service number and issue date,
to Electronics Reader Service Department,
P.O. Box No. 2530, Clinton, Iowa 52734.
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Electronics
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Postage
Here

Electronics
P.O. Box No. 2530
Clinton, Iowa 52735
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In Stock—At All Times —Opto 22
Power Series Solid State Relays—
Unmatched in Performance and
Reliability.
120, 240 and 480 Volt Models
10, 25 and 45 Amp Current Ratings
Twin SCRs on Heavy Copper
"Heet Spreader" Provide that
Extra Reliability
4000 Volt Photo-Isolation Standard.
Operation from 25 Hz to 400 Hz
Designed, Built and Tested for
Reliability
Quantities Always Available for
Immediate Shipment in the USA
and Europe
Isn't this what you expect from
Opto 22?

2.25 Inches
Depth:
.87 Inches

175 Inches
15461 Springdale St.
Huntington Beach, CA 92649
(714) 891-5861
Telex: 692386
—

—
.
-

_
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Circle 901 on reader service card

CUSTOM OPTICAL SWITCHES
from Clairex
fast switching...all solid state...no electrical noise

4

Most applications for optical
switches require one or more
variations from astandard unit.
That makes it acustom design
...a detector with specific
characteristics, aspecial emitter,

aprecisely designed gap, aglass
or plastic lens to align the light
beam, or hermetic sealing to
resist hostile environments.
If you have an optical
switching problem, come to
Clairee the specialist in solving

-7wr

"light" problems. Whether you
need acustom design or a
standard unit, call (914) 6646602, or write Clairex, 560 South
Third Avenue, Mount Vernon,
New York 10550.

CLAIREX
ELECTRONICS
A Division of Clitirex Coworation
Circle 902 on reader service card
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