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Special report: the many faces of alphanumeric displays/ 127
Semiconductor reliability, Japanese style/ 140
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NewHybrid | I ModularPot...

Now there's a new element in the Bourns Model 80
family of modular pots. It's the Model 83/84 10turn
modular pot with the exclusive Bourns Hybritron®
resistance element combining the best of both
worlds . . . wirewound
and conductive plastic.

CONDUCTIVE PLASTIC
COATING OVER

WIREWOUNO ELEMENT

The Hybritron element
displays the long
operational life
(4,000,000 shaft
revolutions), essentially
infinite resolution and low noise characteristics of a
pure conductive plastic element. It also exhibits
the low tempco (+100 ppm/°C), tight linearity
(£0.25% max) and resistance stability approaching
that of a pure wirewound element.

There's more. The Model 83/84 Hybritron pot is available
with either PC pins or solder lugs. As with all of the
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For long life,
infinite resolution,
low TC and tight linearity.
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Model 80's, it requires only one mounting hole and
occupies just a 78" square area on the panel. It can be
ganged up to two modules and is fully compatible
with all other members of the Model 80 family,
including combinations of 10-turn, single turn or switch
modules. Priced just slightly higher than the Model
83/84 wirewound style, it's available in standard
resistance values from 1K to 100K with various options.
For the best of both worlds, contact your local Bourns
representative or send today for your new PC-1 Panel
Controls catalog. See the 1979-80 EEM directory,
Volume 2, pages 3754, 3755.

CONTROLS DIVISION, BOURNS, INC,,
1200 Columbia Avenue, Riverside, CA 92507
Phone: 714 781-5305 TWX:910 332-1252

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Phone: 042 33 33 33. Telex: 78722,

| The last word in resistive components

For Immediate Application—Circle 120 For Future Application—Circle 220



Facts from Fluke on low-cost DMM’s

Conductance:
Whatitis,and what it can do for you.

We’ve often referred to
conductance as the “missing function”
in DMM’s — the capability so many of
vou have wanted in a DMM but
couldn’t find until we introduced the
8020A Analyst.

Since its introduction, the Fluke
8020A has become the world’s
best-selling DMM. And four more
low-cost models with conductance
ranges have been added to our line. But
you'll still find this function only on
Fluke DMMs5.

Simply stated, conductance lets
vou muke resistance measurements
far bevond the capacity of ordinary
multimeters. Until the 8020A, there
was no way to make fast, accurate
readings from 20 M to 10,000 MQ —
ranges typically plagued by noise

pickup. Yet, measurements at these
levels are vital in verifying resistance
values in high-voltage dividers, cables
and insulators.

With conductance, the inverse of
ohms, which is expressed in Siemens —
Fluke DMM'’s can measure extreme
resistances. Simple conversion of
direct-reading conductance values,
then, yields resistance measurements
to 10,000 M (and

100,600 M with
the 8050A),
without

8020A
Multimeter

special shielding and using standard
test leads.

Here the 8020A is being used to
check leakage in a teflon pch. With a
basic dc accuracy of 0.1% and an
exclusive two-year warranty, this
seven-function handheld DMM has
made hundreds of new troubleshooting
techniques such as this possible, and
more are being discovered every day.

For more details, call toll free
800-426-0361; use the coupon below;
or contact vour Fluke stocking
distributor, sales office or
representative.

®
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IN THE U.S. AND NON-
EUROPEAN COUNTRIES

John Fluke Mfg. Co.. Inc.

P.O. Box 43210 MS =28

Mountlake Terrace, WA 98043

1206] 7742481 (013) 673 973

Telex: 152662 Telex: 52237

[ Please send 8020A specifications.

[J Please send all the facts on Fluke
low-cost DMM’s, including the
conductance application note.

[ Please have a salesman call.

IN EUROPE

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands

Name

Title Mail Stop
Company

Address

City State Zip
Telephone ( Ext

For literature circle no. 1
E1 3780
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€ Cromemco

Low-cost hard disk computers
are here and field proven

In this mew Modﬂ Z-2H you get
not only a large-stortageé Winchester
hard disk drive but also two floppy
disk drives. In the hard disk drive you
get unprecedented storage capacity
at this price—11 megabytes unfor-
matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access
time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-
second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The
high-speed RAM can be expanded to
512 kilobytes if you wish.
And the computer has a full 12-slot
card cage you can use for additional
RAM and interface cards.

BROADEST SOFTWARE SUPPORT
With the Z-2H you also get the
broadest software support in the

Circle 2 on reader service card

COBOL

Z80 Macro Assembler

Word Protessing System
o Data Base Management

®
°
® RATFOR (RATional FORtran)
°
°
)

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,
including its hard disk drive, is still
housed in just one compact cabinet.

Hard disk drive at lower left can be inter-
changed just by sliding out and disconnecting
plug. Seven free card slots are avallable.
Z-2H includes printer interface card.

Cromemco
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Cromemeo is ume-proved. Our
et‘ulpmcm I5 a survéy winner for
reliability. Of course, there's Cro-
memco’s all-metal cabinet. Rugged,
solid. And, there’s the heavy-duty
power supply (30A @ 8V, 15A @
+18 V, and 15A @ -18V) for cir-
cuitry you’ll sooner or later want to
plug into those free card slots.

SEE IT NOW

Last summer we told you this new
Z-2H would be a smash. And it is.
So see it at your dealer’s now. Have
him put you in touch with a user—
there are lots of them because
Cromemco has been delivering for
months. See for yourself how pleased
our users are.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
about the new Model HDD Disk
Drive which can combine with your
present Cromemco computer to give
you up to 22 megabytes of disk
storage.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today
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Highlights

Cover: 16-bit brain adds to scope’s capability, convenience, 105

Waveform digitizers working alongside oscilloscopes have been fecding data
to computers for some time, but now Tektronix has built considerable
microcomputer power right into a 400-MHz digitizing scopc. Mcasurements
that had to be cyeballed before can now be performed with increased
accuracy at the touch of a button, as can a number of common but complex
types of waveform analysis. The instrument can be programmed by anyone
familiar with scientific calculators and is as much at home in automatic
testing environments as it is in the lab.

Europeans, Japanese push ahead in R&D, 81

In the second in a scrics on the international status of resecarch and
development, France, West Germany, and Japan share the spotlight as
leaders in R&D spending as a portion of gross national product. The Common
Market is a strong force behind the European cfforts.

Dealing with defects in a high-density E-PROM, 115

At the 64-K level, Mostek is bending over backwards to increase yiclds.
Going beyond the addition of a few redundant rows and columns, the
company has designed its MK2764 with entire blocks of redundant bit cells
representing a 20% overhead in storage arca. The chip also has features that
allow testing for programming stress problems that have been escaping
manufacturers’ notice.

Display field blooms with many-colored choices, 127

Proliferating display technologies are confronting the designer with a
baffling array of alternatives. A special report sorts through them, pointing
out trends to incrcased brightness, cfficiency, color and size choices, and
microprocessor-based intelligence in display systems. The CRT's shortcom-
ings leave opportunities open for other technologies.

Japanese IC makers know that neatness counts, 140

So utterly have they turned the problem around, it’s easy to forget that
Japanese clectronics manufacturers ever had a reputation for poor quality.
Claiming the lowest part-failure rates in the industry, they say that screening
for bad parts is the method they rely on least: their approach involves a
company'’s entire design, managing, and production staff.

. . . and in the next issue

A special report on the Japanese computer industry . . . ion-becam IC
fabrication techniques, one writing with a focused beam and the other using
masks, look promising for submicrometer line widths. . . a simple and
dense new stacked-fuse PROM technology.
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smart
power

for ATE!

PROGRAMMABLE POWER FOR YOUR AUTOMATIC TEST EQUIPMENT

KEPCO series

power supplies

= programmable from |EEE-488 bus with Kepco
digital interfaces

= automatic crossover voltage and current stabilization
® 0.001% stabilization (load effect)

= 0.0005% stabilization (source effect)

= programmable over-voltage crowbar with flag

= fast programming capability

® five groups, 50 Watts to 1000 Watts

250 WATT MODEL
50 & 100 WATT MODELS

KE P C D ® For complete specifications, write Dept. COF-14

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 - TWX # 710-582-2631 + Cable: KEPCOPOWER NEWYORK
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Now...

theonly
RF power
amplifier you
may ever need.

The new ENI 550L
delivers 50\, 1.5-400 MHz.

This single unit is so incredibly
versatile it can replace several
you may be using now. And you
may never need another. It's an
extremely broadband high
power, solid state, Class A linear
amplifier. It's rated at 50W from
1.5-400 MHz. But it can provide
100 Watts from 1.5-220 MHz.
All you need with the 550L is
any standard signal or sweep
generator and you've got the
ultimate in linear power for such
applications as RFI/EMI testing,
NMR, RF Transmission,
ultrasonics and more.

And, like all ENI power ampli-
fiers, the 550L features uncon-
ditional stability, instantaneous
failsafe provisions, and absolute
protection from overloads
and transients.

The 550L represents the pinnacle
in RF power versatility. There's
nothing like it commercially avail-
able anywhere!l And it may be
the only RF power amplifier
you ever need.

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

> design line of

6 Circle 6 on reader service card

Publisher’s letter

As components editor Roger Allan

began work four months ago on
the special report on display technol-
ogy that appears on page 127, he
was impressed by the conviction and
zeal with which various researchers
in flat-panel displays viewed devel-
opments in the marketplace. The
recurring theme went more or less
like this: “Ours is without a doubt
the flat-screen, thin-panel display of
the future. All those other display
efforts are heading down the wrong
road.” Ncedless to say, it was diffi-
cult to get many unbiased views, a
state of affairs that makes this tech-
nology unusual.

But Roger did manage to find
some display experts willing to step
back and take the long view of the
various technologies and their worth.
They generally believe that different
approaches will find different niches
in the marketplace. A refreshing
outlook is that of Elliot Schlam. In
his work at the Army’s Electronic
Research and Development Com-
mand —called Eradcom—at Fort
Monmouth, N. J., Schlam was seek-
ing a rugged and versatile flat-panel
display for the military. While point-
ing to ac electroluminescent technol-
ogy as one with the best potential for
military flat panels, he is careful to
point out that for other applications,
particularly those outside the mili-
tary, all of the leading flat-panel
approaches now being taken are
good candidates.
peaking of research and develop-

ment, it is again the subject of the
Inside the News in this issue (p. 81),
and for some pretty good reasons.
“It’s a big subject in more ways than
one,” says Jim Brinton, our Boston
bureau chief. *“Not only does the

R&D story have more facets than a
good diamond, but further, there
seems to be a lot of confusion in
business and industry about what it
all means.”

Having become more of an
authority in the course of covering
the R&D story than he would like,
Jim is now venturing some opinions
of his own. “First,” he says, “neither
government nor industry is spending
enough, and what they do allocate
gets eaten up by rising costs, infla-
tion, and some costly government
requirements —often well-inten-
tioned but absurd. Second, there
seems to be a tendency in the U.S.
to try to penalize success; profit is a
dirty word, but you don’t make
money—or create industries and
jobs —without taking risks, and R&D
is inherently risky. We ought to
encourage it, but instead seem to be
strangling it.

“And third, other nations seem to
be more pragmatic about R&D. They
often spend more on basic research
than we do, and that’s where the
next decade’s new technologies, in-
dustries, and jobs are comjhg from.”

This part of the R&D story came
from our bureaus in Frankfurt,
London, Paris, and Tokyo.
The annual index of I-lectromcs arti-

cles, a complete and handy compi-
lation that will direct you to every-
thing we printed last year, will be
available soon. For a free copy, circle
370 on the reader service card.

cas, New York, N. Y. 10020.

Why not an editorial career?

Electronics has available challenging editorial positions for electronics engi-
neers with a bent for journalism. Our editors keep abreast of and write or edit
articles on the latest trends in electronic technology. Right now, we're
looking for editors to cover microcomputer systems and software and with
general expertise. A bachelor's degree and design experience are desirable
Salary and benefits are excellent. Write a letter telling us about yourself to
the Managing Editor (Technical) at Electronics, 1221 Avenue of the Ameri-
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Gould's digital 0S4000

stores event data for the life of
the scope. Solid state memory
lets the Gould OS4000

give you instant replay of
stored event data for as long as

you need it (while the unit is AN

getting power). in addition to Sle9le s
the event itself, the OS4000 g = 2 ¢
uniguely stores and displays - -\
what happened before Y J

|

the event and after
it. The OS4000 can
then expand the
event display so you
can study it in slow motion
detail. Plus, it also ailows
you to compare delayed
and original sweeps.
And, when needed,
the OS4000 can
perform as a
real-time
scope with

The scope
that neverforgets.

a bright, stable, flicker-free
display.

The Gould OS4000 is easy to
operate whether it's being used
as a digital storage or conven-
tional oscilioscope, waveform
recorder, transient recorder,
comparator or signal generator.
Interfaced with a recorder, the
084000 can generate hard
copy data from both ongoing
events or ‘repiayed’ displays.

For more information on
the scope that out-remembers
any tube storage scope on the
market, contact Gould Inc.,
Instruments Division, 3631
Perkins Ave., Cleveland, Ohio
44114.

For brochure call toll-free:

800-331-1000 (in Oklahoma,

cali collect 918-664-8300).

.| = GouLp

An ElectricallElectronics Company
Circle 7 onreader service card

\n




PCM

(printed circuit
module)

Complete
ranges
from 220 pF
to 1.0 pF

3300
wina
] i | WIMA were first with

: 5 mm pcm plastic film
%J capacitors — miniature
| components designed

' for semiconductor

8800 technology.
‘wiea WIMA plastic film capac-
itors show greater
) reliability and should be
o preferred to other types.

2 The uniform lead spacing
l of 5 mm for the complete
capacitance range is
ideal for automatic
component insertion.

WIMA have always been
in the forefront of
plastic film capacitor

technology.
®
FKP2: 220pFt0o0.01 uF:D.F.2-4x10*
FKC2: 220 pF100.01 F D.F.1-2x10°
FKS 2: 1000thoOO15uF D.F.5-6x10"
MKS 2: 0,01 WFto 1.0 uF: D.F.5-8x10°

(Typical values at 1000 Hz)
WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
P.0O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. 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
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Readers’ comments

Flexible standard

To the Editor: The review of the
impact of the proposed standard for
instruction-naming and assembly-
language conventions [Jan. 17,
p- 98] does not reflect the scope of
the standard, namely, **. . . to name
a common set of instructions used by
most microprocessors, provide rules
for the naming of new instructions
and the derivation of new mnemon-
ics, and establish assembly language
conventions.” Limitations to the
scope spelled out in the standard are
that the standard does not define or
restrict programming style, number
of instructions, architectures, or me-
dia file format.

In light of this, the statement that
the standard will limit manufactur-
ers’ freedom in determining their
microprocessors’ instruction sets is
incorrect. Actually, appendixes pub-
lished with the standard include
standard mnemonics for the 8080,
8085, 8086, 780, 78000, 6800,
68000, and LSI-11, demonstrating
its flexibility.

Furthermore, statements to the
effect that the standard is too late
are suspect, coming as they do from
manufacturers who themselves esti-
mate that 60% to 70% of software
development for microprocessors is
done with assembly language and
who have just gone through the exer-
cise of developing translators to
convert their 8-bit assembly-lan-
guage code to 16-bit code—a task
that would have been unnecessary
had the standard been in use.

Corrections

Two instructions were inadvertently

omitted in the calculator note *‘TI-59
solves fifth-order differential equa-
tions” (Jan. 31, p. 109). The number
03 should appear in location 181.
Instruction INV should be in location
204.

Becauise of a printer's error, mistak-
en information appeared in the Adden-
da to the Feb. 28 International News-
letter (p. 64). Hitachi Lid. has not
announced a 64-K electrically erasable
programmable read-only memory,
though the company is in fact currently
working on one.

Finally, | must take issue with the
suggestion that the standard was
developed from a higher-level, data-
processing point of view. As the
scope makes clear, the objective was
to encompass a common sct of
microprocessor instructions and to
provide clear, casily learned names
and mnemonics, a task that we
quickly concluded was not possible
with a two- or even with a three-
character limitation.

The richness of present micropro-
cessor architectures, let alone that of
future developments, calls for clarity
rather than extreme conciseness.

Andrew Allison
Los Altos, Calif.,

The IEEE’s umbrella

To the Editor: The interview with me
(Jan. 31, p. 14) credited me with an
accomplishment which, alas, was not
mine. | did not take the Institute of
Electrical and Electronics Engineers
into the American Association of
Engineering Socicties (AAES)—that
process took threc years of delicate
negotiations, 1976 to 1979. From
most of that time | was not on the
board. The IEEE joined the AAES last
year —before | became president.

I must reserve judgment on the
new umbrella organization, but it is
a noble experiment, and | shall make
every effort to help it succeed, in the
interests of members of the IEEE and
of all engineers.

We must give AAES a reasonable
period of time to prove itself—
perhaps two years. Then the IEEE
should re-cvaluate its participation
in a pragmatic, nonsentimental way.

The potential advantages to the
IEEE of cooperation with its sister
engineering socicties in AAES are
tremendous, but my continued sup-
port will depend upon its perform-
ance, which hangs in part on the
IEEE's own representatives on the
AAES Councils. It is therefore
extremely important for the IEEE to
nominate member-oriented people to
the AAES Councils.

Leo Young
President

IEEE

New York, N. Y.
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Quality impressions are made easily

with OEM band printers from CDC

360 Ipm
720 lpm
1130 Ipm

Swing-out band

Alternate
15 cpi band

gate for easy
forms loading

Same print ribbon
and print band
used in all

three models

69 print bands
(22 languages
available) for

48, 64, 96 or 128
character sets

Cfisp impressions
even with
six-part forms

Reliable
performance, for
any workload

If you're an OEM, you already know what Control
Data has done for disk technology. Now we're
determined to earn the same reputation for excel-
lence in band printer technology. By giving you
versatility and maintainability. By giving your
customer reliability, superior print quality and
economical operation.

Engineered for component commonality

All three members of our 9380 family of band
grinters look pretty much alike. Inside and outside.
0 your servicing, training and inventory require-
ments are simplified. Yet you can choose from three

print speeds, 69 print bands and lots of other options.

Built with the features and economy
to attract end-users

Our 360/720 1Ipm models offer a compressed pitch
option. That saves your customer money in paper
expense. And gives him the capability to print 132
columns on standard 8%; by 11 inch paper. Bands
switch in seconds. Paper loading is easier. Operator
controls and adjustments are minimal. And your
customer will like the clean, crisp impressions
delivered by our proven hammer technology.
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reduces paper
volume 40%

Status/fault
diagnostics

High commonality
of components

to facilitate
service,

training,

spare stocking

Quietizing
cabinet option

Put quality behind your nameplate. Let us send
you data sheets anci, print samples. Call us at

313/651-8810 or if in Europe, contact one of our
European representatives. Or return coupon to:

Product Sales Manager —
Control Data Corporation
1480 N. Rochester Road, Rochester, MI 48063

Please send literature and sample printouts on your
band printers.

Name. Title

Company. Phone

Address

City. State Zip

(@55) SONTROL DATA
CORPORATION

Addressing society’s major needs
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And now,
The Time
Machine.

The Time Machine is a trademark of Advanced Micro Devices
10
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Advanced Micro Devices
announces the Am9513 —an 8-bit
and 16-bit programmable System
Timing Controller.

It’s the most tlexible, most
versatile, most powertul timing
device ever created.

The Time Machine replaces all
the timing and counting elements
in typical MPU-based systems.

You get an internal oscillator
and five programmable, general-

purpose, 16-bit counters on one
+5V chip. The counters can
count up, down, in binary or BCD.
And The Time Machine doesn’t
waste any time. It can achieve
speeds up to 7MHz!

Most old-time timers are lucky
to have six distinct operating
modes. The Time Machine gives
you twenty-two.

Why buy another timer when
you can own The Time Machine?

Advanced Micro Devices o1

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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Connect...
select...
detect.

Save valuable time wheén testing.

CONNECTION MADE SIMPLE.

Intra-Connector allows
immediate access to those
lines previously inaccess-
ible. External pin contacts
can be probed individually
or connected to another
cable assembly.
SELECTION MADE SIMPLE.
Intra-Switch permits open-
ing and closing of lines
individually or in any
grouping required for
diagnostic or quality

testing. Easy operation
with just a nudge of a
pencil or probe

Both the Intra-Connector
and Intra-Switch mate
with standard .10” x .410"
dual-row connectors. They
are available in 20, 26,
34, 40 and 50 contact
models. Call $TOLL FREE)
800-321-9668 for the name
of your local AP Distributor,
he'll be glad to intfroduce
you to these two products.

?

AP PRODUCTS INCORPORATED

1359 W. Jackson St,, Painesville, Ohio 44077 Tel. 216/354-2101 TWX: 810-425-2250

Circle 12 on reader service card

HOPE

~ The project
a ship launched.

First there wos the hospital ship S.S. HOPE, now retired.
Today HOPE Is on established project which hos carried
its gool of improving health through education ta 24
developing countries of the world and the United Stotes.

Give to:

PROJECT Department A

12

Washington, D.C. 20007

News update

@ The Electronic Systems division of
the U.S. Air Force Systems Com-
mand has completed the first phase
of the installation of the North
Atlantic Treaty Organization’s digi-
tal communications system. The ini-
tial portion of DEB, for digital Euro-
pean backbone [Electronics, Oct. 26,
1978, p. 179], includes installation of
digital microwave equipment, anten-
nas, and towers at 13 locations in
Italy and southern West Germany.

A second phase will equip 12 sites
in the western portions of West
Germany. More than 100 military
sites will be linked to provide multi-
ple high-security facilities for high-
priority, high-volume users.

When completed in 1986, DEB will
supply twice as many communica-
tion channels as do the existing
analog systems for the U.S. and
NATO forces in Europe and for other
tactical users. Making this possible
are the narrower bandwidths re-
quired by newly developed radios,
which will allow users to operate
with less interference on a new set of
frequencies. -Harvey J. Hindin

@ American Telephone & Telegraph
Co.’s trial service of video confer-
ences via telephone links has picked
up another customer with its own
teleconferencing center identical to
AT&T's Picturephone Meeting Ser-
vice. Ford Aerospace and Communi-
cations Corp., a subsidiary of Ford
Motor Co., has put the center in its
Detroit headquarters.

Bell’s PMS [Electronics, Nov. 13,
1975, p. 8] now has 12 centers in the
United States—of which the nation-
wide accounting firm Arthur An-
dersen & Co. has three. The Ford
center has a fiber-optic link with an
AT&T switching center in Detroit.

The centers use voice-actuated
switching between four primary
cameras. Three are focused on key
scats around a conference table, and
the fourth shows a wide-angle view
of the table when conferces at the
other center are talking. Three auxi-
lary cameras provide closcups during
demonstrations and transmission of
slides and graphics. Each center has
two monitors. -Martin Marshall
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For a product as critical
as custom I'L circuits... s
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L

™ you need
=~ acompany
. as reliable
. . oy s CHERRY

Cherry has been combining both digital and linear
functions on the same chip since the infancy of I2L
logic. Long experience, integrity of design, tech-
nological innovation and manufacturing excellence
are only the beginning. You'll never meet a group
of engineers more eager to work with you to solve

YOUR problems. Engineers ready for the challenge of new
design concepts. Eager for your business.

It really doesn't matter what your IC problem is. Whether
the solution is one of our standard digital or linear bipolar ICs—
or the most sophisticated custom design—Cherry has or can
provide the right solution. At the right price. With the right
delivery date.

All this from the folks at Cherry: A trusted name

in industry for more than 25 years.

SEND FOR OUR FREE 36 page catalog of
digital and linear ICs. Includes low level amplifiers—
differential amplifiers —level detectors—DC to DC
converters— timing circuits —motor speed controls—
optical detector systems—camera controls—
flip chips.

SEMICONDU

CHERRY SEMICONDUCTOR CORPORATION
99 Bald Hill Rd., Cranston, Rhode Island 02920 / (401)463-6000 / TWX 710-381-1757

A wholly owned subsidiary of Cherry Electrical Products Corp.. Waukegan IL, U.S.A, 312 689 7700 « Worldwide alfiliates and phone numbers: Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181
Cherry Electrical Products Ltd., Sandridge (Herts) England, 44 727 32231 « Cherco Brasil Industria E Comercio Ltda., Sao Paulo, Brazit, 011 246 4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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EXPANDED

ZIP DIP° 1l
Socket/Receptacle
Series

New Textool models test up to 64
pin 900 mil devices

Textool's expanded ZIP DIP i
socket/receptacle series (12 different sizes)
now offers new models capable of testing
64 pin 900 mil, 48 pin 600 mil, 42 pin
600 mil, and 28 pin 400 mil devices.
Versatile ZIP DIP Il sockets feature an
enlarged entry for use with an even wider
range of devices and a flat top plate for
easier entry and extraction. Contacts are on
even 100 mil spacing (300, 400, 600, and
900 mil) for more convenient mounting on
standard hardware.
A built-in “stop” insures that the ZIP DIP
I handle can't be easily overstressed. Top
mounted assembly screws facilitate the
replacement of damaged or worn internal
ﬁans. Textool has strengthened both
ardware and plastic for increased reliability
receptacle makes

/
possible a more positive

locking system.

The ZIP DIP Il receptacle (shown with
socket mounted) has all the features of
previous ZIP DIP receptacles, yet at a lower
price. It virtually eliminates mechanical
rejects, is a disposable plug-in unit requiring
no soldering and has a typical life of
25,000-50,000 insertions. The receptacle is
ideal for high volume hand testing and, since
replacement time is eliminated, a test station
can process literally millions of devices
before it must be replaced.

and screw
mounting of
the socket to the
ZIP DIP I

Detailed information on these and other
products from Textool . . . IC, MSI and LS|
sockets and carriers, power semiconductor
test sockets, and custom versions . . . is
available from your nearest Textool sales
representative or the factory direct.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer, Irving, Tex. 75061

214-259-2676

14 Circle 14 on reader service card

People

Roberts to take 'em all on
with Zenith Data Systems

Edward J. Roberts’ credentials are
not those of a brash upstart. A recip-
ient in 1958 of a BSEE and a BS in
accounting from the University of
Colorado, he has spent nine years as
director of Zenith Radio Corp.’s
internal information systems and as
corporate treasurer. But as the new
general manager of Zenith’s Data
Systems Corp. subsidiary, Roberts,
49 years old, who has a staff of 30
people, talks confidently of compet-
ing head on with the likes of 1BM
Corp. “The computer industry has
not done extensive cost reductions,
but Zenith is an expert in cost reduc-
tion,” he says.

Zenith plans to take the cost-
consciousness and marketing savvy
of color television and apply it to the
manufacturing and distribution of
desktop computer systems. In es-
sence, that is the strategy behind
Zenith’s $64.5 million purchase of
the Heath Co. from Schlumberger
Ltd. [Electronics, Nov. 8, 1979,
p- 33]. Although Zenith has not
touched the do-it-yourself electronic
kit and retail store parts of the
Heath business, it has restructured
its Data Systems division. Final
assembly and marketing, as well as
administration, are in Chicago;
Heath’s subassembly operation re-
mains intact in St. Joseph, Mich.

A weak financial position—1979
net earnings of $19 million on sales
of $1.08 billion—and limited in-
house research capability will force
Roberts to operate his new company
in a lean manner, unlike its
resource-rich competition. Zenith
will ‘concentrate on supplying hard-
ware to systems packagers and retail
stores, using outsiders to augment its
limited personnel ranks. Explains the
former ski instructor, “We have
great implementers, but we need
outside design talent.”

A nationwide repair network is
crucial to success in consumer elec-
trofics, Roberts indicates, and the
small-business computer user will
get the same kind of protection.
“We’'ll be the computer company

Tight ship. Zenith’s Roberts will run a lean
division using outside design talent.

that makes house calls,” he boasts.
In addition, the company is toying
with the idea of offering loaners to
users when in-the-shop repairs are
needed.

Roberts and Zenith Data Systems
are the advance party for the parent
corporation’s foray into personal
computers, but the company will not
rush into it. He ackrowledges that
*maybe we should have gotten into it
sooner,” and credits a debt the entire
industry owes to Tandy Corp.’s
Radio Shack and its TRS-80 home
computer, for providing a market.
But, adds Roberts the entrepreneur,
“we’ll be the best, not the first.”

Grand-Clément discovers
he really isn't a ham

Why did Jean-Luc Grand-Clément
leave the successful video game and
microcomputer company, Société
Occitane d’Electronique, that he and
his wife created with their own
resources in 19767 The 40-year-old
Frenchman now heads Eurotech-
nique, the semiconductor joint ven-
ture being set up near Marseilles by
National Semiconductor Corp. of
Santa Clara, Calif., and the French
industrial group St. Govain Pont a
Mousson. He elaborates on his deci-
sion by telling the story of the ham
and the egg. “When you are part of
a big company, you are like the
chicken, involved in making the
egg,” he explains. “But in a small
company, you are like the pig: not
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LSI11/2° LSI11/23
COMPONENT PRODUCTS
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No—We don't sell capacitors or resistors! We only
sell products manufactured by Digital Equipment
Corporation and other leading manufacturers which
enhance the LSI-11/2 and LSI-11/23 Microcomputer
Products.

Because of our volume purchasing power we can
ncquire the products at the lowest possible cost.
These savings enable us to offer the best price avail-
oble anywhere. Before you buy, investigate our price
ond save dollars.

| |

Because of our large inventory we can provide you
with off-the-shelf delivery on the complete line of
Digital Equipment Corporation’s factory fresh Micro-
computer Products. We are just a phone call away, or
If you prefer you can TWX us your order. With pre-
approved credit we can ship anywhere in the United
Srates or Canada within 24 hours.
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Because we specialize in LSI-11/2 and LSI-11/23s we
can provide you with technical assistance to help you
determine the products which best meer your appli-
cation requirements. We utilize these products every-
day in our own Commercial, Laboratory, Array Pro-
cessor, and Image Processing Systems. Our applica-
tion experience can help you avoid costly mistakes.

A

When you purchase your LSI-11/2 and LSI-11/23
products from FIRST COMPUTER you receive the full
manufacturer’s Return to Factory warranty. All war-
ranty claims will be handled by First Computer with
courtesy & dispatch. FIRST COMPUTER stands behind
each of the products we sell.

A RECON

No wonder so many people are turning to FIRST
COMPUTER to provide them with their Microcomputer
requirements. You owe it to yourself to investigate
what FIRST COMPUTER can do for you! We stand
ready to serve you. You can bank on us.

Circle 15 on reader service card

TWX NUMBER 910-651-1916

computer corporation

corporate square/825 north cass avenue/ westmont, illinois 60559/(312) 9201050

*“Trodemork First Computer Corporotion

“Registered trodemork of Digitol Equipment Corporotion C2



URMOST
RESOLUTE

displays. Time delay filters
superior to Bessel. Elliptics
with 80 dB/octave attenu-
ation. Phase match within
2° Interface with mini
micro or GPIB

Call Don Chandler,
607-277-3550, or write for
specs on all Precision
anti-alias filters

Our new Precision 636
provides 3-digit resol

iution
with 4092 cut-off
frequency selections.

If you need more, our 3V
digit option provides 6141
Either way, you get up to
16 programmable chan
nels with convenient key

board address and LED

:B PRECISION FILTERS, INC.

303 W. Lincoln, Ithaca. N'Y 14850
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FREE

Brochure describes Electronics
editorial reprints, services, books...

* More than 70 article reprints in 15 subject
caregories

* Handy wall charts
* Custom-made reprint services

] o, For your free copy,
* Books especially for Electronics’ readers circle #275 on the

» Convenient postage-paid order cards reader service card.

Ambition. Grand-Clément wants Eurotech-
nique to be a $100 million company.

simply involved in making the ham,
but thoroughly committed.”

Which is not meant to cast any
doubts on the nature of Grand-
Clément’s commitment to turn Eu-
rotechnique into a $100 million
semiconductor designer and produc-
er by 1985. Eurotechnique has
alrecady hired more than two dozen
engincers and has received its first
contract —to develop a pair of codecs
for the French telephone company.
*“QOur goal is to be a credible semi-
conductor suppliecr—on the open
market,” Grand-Clément empha-
sizes. “*And within four years, we
want to export 60% of our output.”

Grand-Clément himself is no new-
comer to the semiconductor field.
Four years after obtaining his engi-
ncering degree, he joined the re-
search and development division of
Motorola Semiconductor Products
division in Phoenix. In the following
year, 1968, he was transferred to the
company’s French subsidiary in Tou-
louse. After five years there, Grand-
Clément, then aged 33, was named
president of Motorola Semiconduc-
teurs SA in Paris.

In 1976, “dans le style americain,”
he founded his own small company.
He handled the technical side, while
his wife looked after the commercial
end of the business. “It worked well,
but after a few years it took over our
whole lives,” he says. “In a small
company, you don’t have time to
step back and think things out.
What’s more, here in France, the
government cncourages only big
companies. It is depressing, but
that’s the way it is.”
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Maglatch TO-5:
The little relay
that never forgets

That's literally true. Onee 2ot with'a shart pulseof coil voliage,
Teledyne’s magnetic Intching TO-5 relay will retain its state until
reset or reprogrammed — evon if power falls completaly, And
because it never forgets its last instruction, halding power is
not required, ]

This inherent power conservation makes the Maglateh TO-S
ideal for any application where power drain i3 eritienl. In addition,
its subminiature size fits it perfectly to high dénsity pe board
packaging. And for RF switching applications, the low intar-
contuct eapacitance and contact circuit losses provide high isolation
and low insertion logs up through UHF.

The Maglateh TO-6 is avallable in SPDT, DPDT and 4PST
versions, and includes commercial/industrial types as well as
military types qualified to *L," “M"™ and “P" levels of
MIL-R-39016.

[f you need mope Information about the litile rélay with
the non-destructible memory, call or write today,

“* TELEDYNE RELAYS

12525 Daghne Avenup, Hiwthorme, Callformnia 90250 » (213) T77-0077
U.K. Sales Offics: Haathraw Houss, Bath Ro. MX, TWS 800 « 01-897-2501

European Hglrs,: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W, Garmany « 6121700411
Chitde {7 on mader sardos card



A | wanied lo filterout
EM| |l|l| | dicln’f want fo redesign,
AMP showed me the way.”
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A better way. With AMP filtered pin
headers, connectors and interfaces.

High performance Quiet Line Filters
have been incorporated into an integral
filter/contact design, and preassémbled
in popular, industry-standard connector
configurations. Which means a simple
retrofit can solve your interference
problems, without extensive circuit
redesign. And they can assist you in
complying with the emission limitation
requirements of VDE and the FCC.

AMP low pass filters operate on a
unique principle. Unlike other filters,
they're absorptive so instead of
reflecting EMI and noise back into the
system, they dissipate it harmlessly as a
small amount of heat.

They also have no internal resonance,
are insensitive to load and source
impedance variations, and have high
insertion loss ratings—features that
combine to give you the highest
performance possible.

And you're assured of a variety of
application options. Feedthrough pin
headers for example, are bulkhead
mountable and intermateable with
AMP-LATCH and AMPMODU
receptacles, as well as other .100"
centerline types.

For data communications
specifications RS 232 and 449,
AMPLIMITE subminiature D headers
are board mountable, and both they and
a similar filtered interface style intermate
with all similar types. Circular
configurations are also available.

This combination of connectors,
headers, interfaces, and high
performance filters is unique in the
industry. And together they work for
you. Because while our filters eliminate
interference, our connectors eliminate
the need for redesign.

AMP has a better way.

Facts worth knowing about AMP filtered

connectors:

Filtered AMPLIMITE connectors:

¢ subminiature D type

meets or exceeds RS 232 and 449

mates with MILC 24308 connectors

available in 9, 15, 25, and 37 position sizes

supplied in right angle board mount and solder

cup versions, or as a male/female interface for

easy field retrofit.

Filtered pin header :

* 40 and 50 positions .100" centerline, double
row configuration

* intermateable with AMPMODU and
AMP-LATCH Connectors, as well as all existing
similar types.

* bulkhead mountable

Circular connector:

¢ 8 position

* bulkhead feed-through receptacle with pin
contacts
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Where to call: For more information call the
Filtered Connector Information Desk at

(717) 780-8400.

Where to write: AMP Incorporated, Harrisburg,
PA 17105.

AMP, AMPLIMITE, AMPMODU, and AMP-LATCH are
trademarks of AMP Incorporated.

ANMP
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How STC speeds
production testing
by a factor

of five to one...

Storage Technology Corporation’s revolutionary
8650 Winchester disc subsystem for big, main-
frame computers utilizes double-density re-
cording to pack twice the normal amount of data
in the same space as a conventional, single-
density disc.

Ciritical to the success of this technology are
complex, high-speed, analog read/write and
servo boards. In fact, STC’s read/write board
contains more than 350 separate active and
passive components.

When conventional methods were used,
it took approximately 15 minutes to test each
board. As this testing time became more and
more unacceptable, the decision was made by
STC to switch to automatic testing.

Paul Zieschang, Manager of Hardware De-
velopment, recommended that the company
assemble its own system using 12 HP-IB com-
patible insruments, an HP 9835A Desktop
Computer as system controller and a 9885 Disc.
Zieschang reports that the 9835A was chosen
because its large CRT display made it easy for
an operator to interface with the system, and

20
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because of its programming ease. What's more, STC incorpo-
rated diagnostics into the system which help STC technicians
better understand the testing procedure. This software even
helps technicians locate — via a flashing cursor and a graphic
display of the board’s topology — the position of any component
on the board. Finally, the 9835A also delivers a print-out of
the component’s value and STC part number.

Documentation simplifies system configuration.

According to Zieschang, some of the many application
notes supplied by Hewlett-Packard were helpful both in de-
ciding the first configuration and speeding assembly of STC's
first HP-IB system.

Flexibility that reduces the chance for obsolescence
and speeds assembly.

Twelve HP-IB compatible instruments were chosen for this
system, according to Zieschang, because HP’s bus archi-
tecture and programming ease permit the flexiblity necessary
to make changes within the system as STC’s requirements
change and, thus substantially reduce the possibility of
system obsolescense.

HP instruments also provide STC with speed of assembly.
The company assembled and programmed its first automatic
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test system faster than other comparable ways of solving its
system test needs. Zieschang believes they will be able to
assemble and program future systems even faster.

The bottom line.

dJust as important, Zieschang says the STC HP-IB compatible
system will reduce testing time from 15 minutes per board
to approximately three minutes. A factor of five to one. The
system is also expected to reduce the time required to debug
faulty boards from 45 to 20 minutes. In short, STC’s HP-IB
system will help the company turn out more boards per
day.

Why not consider the HP-IB solution | "= wzmee
for your production test needs? For
complete details, send for our brochure,
“Do your own system design in
weeks, instead of months.” Simply
write to Hewlett-Packard, 1507 Page
Mill Road, Palo Alto, CA 94304. Or
call the HP regional office nearest you:
East (201) 265-5000, West (213)
970-7500, Midwest (312) 255-9800,
South (404) 955-1500, Canada (416)
678-9430.
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using HP-IB
“designed
for systems”

instruments
and computers.

DESIGNED FOR

\ HP-IB 4

SYSTEMS

HP-IB: Not just a
standard, but a
decade of experience.

(bp HEWLETT

PACKARD

009/13
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Editorial

R&D dollars and sense

As in the old saw, there’s some good news
and some bad. The good is that the United
States is increasing its total research and
development expenditures from $51.6 billion
in 1979 to $61.8 billion this year, according
to a new report from the Battelle Memorial
Institute. That’s an increase of 19.7%.

Unfortunately, when the Department of
Labor’s 13.3% dollar deflator for 1979 is
applied, the real increase falls to about 6.5%
or from $10.2 billion to $8.8 billion.

That’s only part of the bad news. According
to Battelle, the largest growth areas in 1980
R&D plans are in regulatory compliance and
energy. Nobody would argue with the need
for energy, but the idea of spending already
scarce R&D money on compliance-oriented
work must rankle with most executives,
especially since, according to The Wall Street
Journal, industry spends about $100 billion
yearly on compliance, almost twice the amount
for R&D.

Some authorities estimate that regulatory
compliance may take from a quarter to a
half of every R&D dollar, and an outspoken
but anonymous employee of the National
Science Foundation points out that “the
overall figures already look low . . . but
decent, but by the time you apply monetary
deflators and get a feeling of how much
money is being allotted to pursuits other than
that of knowledge, you find that the United
States may be spending only about 45% to
65% as much on R&D as it thinks it is.”

R&D has been on starvation wages since
the late 1960s. In constant dollars, the U. S.
now is spending only about 11% to 12% more
on R&D than it did then. Meanwhile, the
funding curve has dipped sharply in the 1970s,
even as the cost of complying with an increasing
number of Federal and state regulations has

22

been acting as what Adam Smith might have
called a very visible hand, pulling dollars out
of the R&D pot that might otherwise have
spawned new jobs and industries. So if there
were a “‘regulatory deflator” applied to R&D
funding figures, as well as a monetary one,
the funding curve for the past decade would
drop at an accelerating pace.

But at least two things could help. One
would be to take a realistic view of our R&D
posture and then plan accordingly. It is worse
than the raw figures indicate, and the country
should face up to the fact. Both government
and industry should invest more in
R &D —especially industry, which as a whole
chips in a miserable average of only 1.9% of
sales. Even the high-technology average is
only 4%, according to Standard and Poor’s.

The other aid would be a realistic attempt
by government to weed out the most damaging,
least useful regulations and attempt ongoing
reviews with an eye toward minimizing
regulation, or at least shaping up the
administration of those that are beneficial
or we cannot do without.

Pending regulatory reform, it could be
profitable, in all senses of the word, for
industry to place more of its R&D activities
on campus. The reasons are many: student
labor is cheap and often leads to profitable
hires; academics have broad interests and
work in a fertile interdisciplinary environment;
and, according to the Office of Science and
Technology Planning, the cost-to-benefit
ratio of industry-sponsored research on
campus is very high.

And diverting R&D funds through universities
means that the sponsor need hardly worry
about compliance at all, and the researching
academic need not worry about the strings
that come with government money.
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Observe your Z80 or 8088
microprocessors in action with
one of our two new analyzers.

Our analyzers, designed for en-
gineers and test technicians, let you
observe your microprocessor pro-
gram in ways consistent with your
application. Either operate your
microprocessor system at normal
speeds and capture data without
program interference, or walk
through the program from break-
point to breakpoint, from instruc-
tion to instruction, or from machine
cycle to machine cycle.

Synchronize hardware with
software.

Our analyzers can be used to
trigger an oscilloscope or other

equipment such as an interval
timer at pre-selected instruction
cycles. This trigger enables you to
observe the interaction between
your hardware and your program.

Ideal for debugging programs in
development, testing on the
productionline, orfield service.

Address interrupt, trigger en-
able, Nth pass, address plus N in-
struction, and hold or refresh let
you work with and manipulate your
microprocessor’s full capability.

Hexadecimal and binary data
displays, hexadecimal address dis-
play, and 8 LED status displays give
real-time system information.

Each analyzer costs only $1,750
complete with DIP and low profile

connectors and portable attache
case. And they're U.L. listed.

Seeing is believing. Ask for a
demonstration.

We'll show you how simple
microprocessor analyzing can be.
For an analyzer demonstration or
data sheet, or for information on
our other microprocessor design
products including STD BUS sys-
tems and PROM programmers, con-
tact Pro-Log, 2411 Garden Road,
Monterey, California 93940, phone
(408) 372-4593.

T[]|PRO-LOG

CORPORATION
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Get inside your design
with our microprocessor analyzer.
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Scientists and engineers find
computer systems powerful tools
and control.

Why?

Interfacing power. Today's
Hewlett-Packard desktop com-
puters offer such features as
buffered I/O, built-in I/O drivers,
direct memory access (DMA),
burst read/write, formatted read/
write, and vectored priority in-
terrupt. With DMA you can
acquire up to 800K bytes per
second. One model gives you up
to 449K bytes of fully usable
memory; another offers assembly
language. Every one gives you
a choice of four interface proto-
cols on plug-in cards: HP-IB,
Bit-Parallel, DCD and RS-232-C.

Days, instead of weeks. You can
unpack a system and have it
up and running on a production
line, or in the lab in about one-
third of the time you’d expect.
Days, instead of weeks or even
months.

From lab to production line. Once
it'’s up, your test and control
system can move with ease from
one environment to another
with no hardware or operating
system changes. This kind of
flexibility, coupled with the pow-
er and sophistication of today’s
models, makes an HP desktop
computer the logical choice for
your data acquisition and con-
trol needs.

Friendly.
Together
with the
power to ‘ 5
handle your 3
big data acquisiton and __—===8
control problems, to- ' ’
day’s systems retain gar
the reliability and
ease of use that have always
characterized HP desktop computers.
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today’s desktop
for data acquisition

. DESIGNED FOR_
SYSTEMS

HP-IB: Not just
IEEE-488, but the
hardware, docu-
mentation and
support that delivers
the shortest path to
a measurement
system.
HP-IB reaches beyond IEEE-
488-78 to cover the oper-
ational area as well as the
mechanical, electrical and
functional specifications. For
example, HP-IB systems in-
corporate a built-in, high level
/O language that saves you the
time and expense of writing instru-
ment drivers and configuring operating
systems. It means powerful inter-

facing through a system in which a lot
of the work has been done for you.

Versatile

front ends  S—
and
peripherals
expand your
system. °

Several card-cage
instrumentation sub-
systems are available from HP with more
than 40 different cards for such tasks
as analog and digital input and output,
interrupt, counting, timing and step-
per motor controi. HP mass storage
media include flexible discs capable of
handling data at burst rates and fixed
discs offering storage up to 120M bytes.
These and other peripherals allow you
to configure a system that meets your
needs today and accommodates growth,
as well.
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A wide selection.

We build a broad range of desktop
computers, with one just right for your data
acquisition and control application. From
the low cost HP 9815 through the HP 9825,
the standard for HP-IB controllers; the
HP System 35 with BASIC and assembly
language; and the HP System 45B

with advanced graphics capability, every
HP desktop computer has superior
interfacing characteristics in terms of human
engineering, ease of use and power.

A growth path.
HP can meet expanding
needs with communi-
cation links from desktop
computers to HP
1000 series com-
puters. For multi-
user, multi tasking
problems, HP 1000
systems offer a
range of compati-
ble RTE operating
systems with soft-
ware options for
data base management,
factory data collection and graphics.

For more information. Call 800-
821-3777, extension 137, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
137. Or write 3404 E. Harmony Road,
Fort Collins, Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 201/
265-5000; West 213/970-7500; Midwest
312/255-9800; South 404/955-1500;
Canada 416/678-9430. w0071

HEWLETT
PACKARD
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The newestin home
computers, fine stereo
components, color TV,

HAM radio, precision
test equipment,
innovative electronics
for the home—all in
easy-to-build,
money-saving kits.

Send today
for your

FREE
Heathkit

CUngn
- e i
LTI roc g oy

If coupon is missing, write
Heath Co., Dept. 510-632,
Benton Harbor, MI 49022

Send to: Heath Co., Dept. 510-632,
Benton Harbor, Ml 49022,

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name

Address

City State
CL-724A Zip
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Meetings

Developments in Semiconductor Mi-
crolithography, Socicty of Photo-
Optical Engineers (Box 10, Belling-
ham, Wash. 98225), Hyatt House,
San Jose, Calif., March 17-18.

Computers in Manufacturing Confer-
ence, American Institutc of Indus-
trial Engincers (P.O. Box 3727,
Santa Monica, Calif. 90403), Am-
bassador West Hotel, Chicago,
March 19-21; and New York Stat-
ler, New York, April 30-May |

13th Annual Simulation Symposium,
1IEEE Computer Socicty et al., Holi-
day Inn, Tampa, Fla., March 19-21.

Future Shock —Computers in the
1980s, American Institute of Acro-
nautics and Astronautics {(Dept.
Comp 80, Box 91295, Los Angeles.
Calif. 90009) er al., Hyau House
Hotel, Los Angeles International
Airport, March 24-26.

Seventh Energy Conference and Ex-
position, Electric Power Rescarch
Institute {(Government Institutes,
4733 Bethesda Ave. N. W., Wash-
ington, D. C. 20014) er al., Sheraton
Washington Hotel, Washington,
D. C., March 24-26.

Seventh National Conference and
Tutorial Exhibit, Powercon 7, Power
Concepts Inc. (P.O. Box 5226,
Ventura, Calif. 93003), Town and
Country Hotel and Convention Cen-
ter, San Diego, Calif., March 24-27.

Eurocon *80— Fourth European Con-
ference on Electrotechnics, Verband
Deutscher Electrotechniker (D-7000
Stuttgart 1, Lautenschlagerstr. 21,
West Germany), University of Stutt-
gart, March 24-28.

1980 Communications Techniques
Seminar, Princcton University and
IEEE, Princeton University, Prince-
ton, N. J., March 25.

The 1BM Evolving Network Strategy,
The Yankee Group (Box 43, Cam-
bridge, Mass. 02138), Harvard
Club, New York, March 25-26.

Electro-Optics/Laser International

Show, Kiver Communications SA
(1717185 Ewell Rd., Surbiton, Sur-
rey KT6 6AX, England). Mectropole
Convention Centre, Brighton, Eng-
land, March 25-27.

First Southwest Semiconductor Ex-
position, Cartlidge and Associates
Inc. (491 Macar