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Speed total harmonic
distortion measurements.

- With HP’s newest
distortion analyzer.

Automatic frequency nulling and auto set level
features of the 339A Distortion Measurement Set
speed your total harmonic distortion measurements
(THD). And true-rms detection means accurate
measurements as low as 0.0018% (—95 dB) from
10 Hz to 110 kHz. Whether you're testing signal
sources or amplifiers, here’s how the 339A, priced
at $1,900*, can help you make quick and precise
measurements.

Speed your set-up. Just select the frequency
of the built-in oscillator and the 339A’s “‘turn signal”
indicators show you how to make the proper input
range setting. This means you have a low-distortion
source for testing high-performance amplifiers and

you tune one instrument instead o. If you're
using an external source, “‘turn signal’’ indicators
show you which direction to tum frequency controls
for quick manual nulling.

Save test time. The 339A’s auto set level feature
automatically sets the 100% reference level, within
a 10 dB capture range, every time you change
frequency or level. Again, visual indicators show you
which way to turn the input range switch if your
signal is outside of the capture range. You not only
save time, you also minimize operator ermors.

Standard features even make the 339A suitable
for checking broadcast equipment for FCC com-
pliance. And for measuring frequency response,
you can quickly read relative measurements in either
percentage or dB.

Contact your local HP field engineer for fur-
ther details.

Domestic U.S.A price only.

HEWLETT \h

 PACKARD

1507 Page Milt Road, Palo Alio, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)

255-9800, Atlanta (404) 955-1500, Los Angeles (213) €77-1282

098/41
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Highlights

Cover: A calculating spectrum analyzer, 107

A new spectrum analyzer can measure the
waveforms that it displays by a low-cost
method of frequency synthesis using a
phase-locked loop. Microprocessor control
enhances the accuracy and even automates
some spectrum-analysis operations.

Cover is by Art Director Fred Sklenar.

The big name in 4-K static RAMs is SEMI, 90
Nearly half the sales of 4-K static MOS
random-access memories are made by one
firm: EMM SEMI Inc. Yet not too many years
ago the firm was bankrupt, and its come-
back is a tale of targeting a market.

Pc makers update technology, 114

The technology of printed-circuit boards is
stirring once again. This special report
covers a host of new developments in both
methods and materials, notably the adapta-
tion of thick-film techniques and new dry-
film resists.

Data acquisition gets cheaper, 131

A single-chip system promises to cut the
cost of many data-acquisition and -pro-
cessing systems. Though not as fast as
hybrid versions, the $20 chip gives a cost-
performance tradeoff suitable for many
applications.

And in the next issue. . .

A preview of Electro/78 . . . a single-chip
computer gets more memory . . . a field
tester cuts system maintenance costs.
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Publisher’s letter

herever there’s a microprocessor

in use, there’s a printed-circuit
board on which to mount it. There-
fore, tracking printed-circuit tech-
nology is as much in the mainstream
as following microprocessor develop-
ments. Which is why packaging and
production editor Jerry Lyman has
written the special report that starts
on page 114.

As in other technologies, rapid
changes over the last few years have
caused some interesting new trends
in pc boards. There’s even a little
controversy, Jerry points out.

For example, line resolution of
printed-circuit boards is rapidly ap-
proaching the line resolution of
thick-film hybrids. Also, special
thick-film conductive and resistive
materials are now showing up on pc
substrates. Thus there’s a blurring of
distinctions between printed-circuit
and hybrid technologies.

Holding up a sample board picked
up during the course of preparing
the article, Jerry observes, “What do
you call a product that has etched
copper connectors, on top of which
are screened-on thick film resistors,
on top of which is an insulator, and
then on top of that are screened-on
conductors? Is it a hybrid or a pc
board or what?”

Pointing to another board sample,
he adds, “What if you have a board-

sized piece of vitreous enamel steel
with screened-on conductors and
resistors and IC chips bonded on as
well? [s it a steel pc board or a large
hybrid on steel in a size that couldn’t
be made in ceramic?”

Essentially, Jerry concludes, the
industry is probably due for a round
of new classifications to cover these
changes. Some manufacturers are
considering the problem, but it’s still
too early to tell how the newest pc
boards (or are they pc hybrids?) will
be labeled.

Another trend Jerry noted is the
upgrading of the pc-board specs
when linked with microprocessors.
Two important examples have been
in automotive and Tv game applica-
tions. Users started with the idea of
mounting the microprocessors on
low-cost laminates but ended up by
putting them on aerospace-quality
boards.

“You can’t put a microprocessor
on a cheap board,” Jerry states. “If
you want results, you have to put it
on a quality, two-sided board.”
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From DC to 1 megahertz, the Model 7500 direct
coupled amplifier puts up to 75 watts and 125 KROHN-HITE
VRMS at your fingertips. This all solid state CORPORATION

q . A Industrial Park, Avan, MA 02322 e [617) 580-1660 TWX 710 345 0831
unit offers typical frequency response of + .05db von ndusiral Fark. fun or
OVERSEAS SALES OFFICES ARGENTINA: Coasin S/A. AUSTRIA: Universal Elektronik Import

and harmonic distortion of .05% . Output circuit AUSTRALIA: Warburion Franki Limited. BELGIUM: C N Rood. s a CANAOA: Canadian Marcon:
0 b th d | Sompany UEENMAHK‘ SC Metric A/S ENGLAND: Keithley Ins&rurgﬁnldeld UFI(':‘LAN%: Into/QY
RANCE: MB Electronique. GERMANY: Keithley Instruments, GM HOLLAND: C N Rood. b.v

1S DO Current and vo tage prOteCted' VOItage ISRAEL: R D T Electronics Engineering Ltd ITALTY: Vianello S PABJAPAN: Chisho Corporation
ini H H NEW ZEALAND: Warburton Frank: Ltd  NORWAY: Teleinstrument AB PORTUGAL: Magnetrom

gain is 0 to X100, fixed or variable. Both AC SINGAPDRE- 0 Connors (PTE) Ltd_ SOUTH AFRICA: Protea Phys.cal and Nuclear Inst 1Pty ) Ltd

SPAIN: Rema Leo Haag. S A . SWEDEN: Teleinstrument AB. SWITZERLAND: Megex Electronic AG

and DC input coupling are provided. Ideal for
recision meter calibration and transducer driving.
Stick with the WAVEMAKERS ™ Contact any

of the reps listed.

the 7500 amplifier...

WIDEBfAND-AID
or
systemdesigners
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FI RST

Bud developed this System
because no two

Create an
electronic

package your way ’/\ /
with the Bud System.

Use PC boards; use varied-size

modules to house power supplies, relays, trans-
formers, other components. Design, redesign, adapt your
package. Exercise your options!

SECOND,

for an equall adaptable card fra.me,
order the System s
sub-rack.

Snap-in guides, made of fire-
retardant plastic, are movable,
adjust to a 0.2*’ pitch. You
can use up to 42 PC boards
which slip directly into edge

connectors

attached at rear of
guides. This assures perfect
alignment.

Write for 8-page brochure. Bud Industries,
Inc., 4605 E. 355 St., Willoughby, Ohio 44094.
Bud West, Inc., 3838 N. 36 Ave., Phoenix, Ariz.
85019.

Or phone toll free: (800) 321-1764;
in Ohio, {800) 362-2265.

Circle 6 for full details
Circle 142 to have salesman call

First...of all.

The magazine
youtre reading now,
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,

P.0O. Box 430, Hightstown, N.J. 08520.
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Readers’ comments

Hydrogen here on earth

To the Editor: After reading the Feb.
16 Washington Commentary
[p. 60], I felt that someone must be
pulling our collective leg. We can all
agree that our energy problem needs
a solution, and quickly. And surely
photovoltaics can play a big part.
But why take them into space at
unbelievable expense when they can
do the same job right here on earth?
[For more on the pros and cons of
solar-power satellites, see p. 96.]

The power from photovoltaic
farms could be used to produce
hydrogen by electrolysis. The hydro-
gen could then be liquefied for inex-
pensive transportation by pipeline,
truck, or train, or it could be used at
the site. Most of our existing fossil-
fuel electric-power-generating plants
could use hydrogen as a fuel with
little or no modification. Even our
cars could be converted to hydride or
liquid-hydrogen fuel.

Certainly, there are problems. We
would have to train industrial work-
ers and consumers to handle liquid
hydrogen safely. But a similar prob-
lem exists with most fuels, and a
hydrogen-based economy could be
built on existing economic systems,
rather than overturn the world
economic balance as we are now
doing by buying oil from other coun-
tries. Even they will someday run out
of oil and need solar power.

H. L. Anderson
Arlington, Va.
Too simple

To the Editor: Dennis Snyder’s solu-
tion for connecting an older trailer’s
lights (one lamp, two filaments, for
all functions) to a modern automo-
bile having three separate lamps is
oversimplified [Readers’ Comments,
March 2, p. 6].

His wired-OR gate using two
power diodes will permit either the
turn or the brake source to light the
trailer lamp. However, use of the
turn signal usually is soon accompa-
nied by the brake signal; but being
continuously lit by the brake indica-
tor, the trailer’s lamps can hardly
flash the turn signal.

R. O. Deck
Palo Alto, Calif.
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Please send me data on your 4K, and 16K MOS

dynamic RAMs

Please send me the Fujitsu reliability story
Please send me Fuijitsu's short-form Product

Selector

Please send me the Fujitsu Product Catalog
Please call me about an immediate application

Name
Organization
Address

City

Title

Built and tested to exceed Mil std.
883A. Every Fujitsu IC meets Mil

std. 883A because our own company
standards—for commercial products—
meet or exceed that specification.
That's how important quality is to us.

Life Test Data MB8116HC

MIL-STD | Number | Number |70°C Equiv.
Test 883A | Tested A Failed | Device-Hrs
150°C
Storage | 1008.1C| 200 0 6.2x108
200°C
Storage | 1008.1D 200 0 22x10°
250°C
Storage | 1008.1E| 100 1* 34x108
150°C
S.S. 1005.1 C/ 200 0 5.9x108
125°C
Dynamic | 100510 400 1 1.2x108
—10°C
Dynamic | 1005.1D 50 0 -
Total 1150 2 69.3x108
*: Metalization Scratch **: Oxidation Defect

Beginning with basics. At Fujitsu,
nothing is overlooked in our efforts to
bring you the most reliable ICs
available anywhere in the world. Every
one of our devices takes full advantage
of our time-tested proprietary process-
ing techniques. Our facilities are
housed in modern, scrupulously clean
buildings that were designed with the
same care that we take with our
circuits. Our dedicated and disciplined
employees work with the most modern
production and test equipment
available.

Constant vigilance at every step.
Beginning with our inspections of
incoming material and continuing
through to the shipment of the finished
product, every Fujitsu IC is tested 18
separate times. In addition, 10 different
sample tests are performed on each
production lot.

Nine million device hours without a
single failure. In recent testing by a
major U.S. computer manufacturer
Fujitsu RAMs delivered well over nine
million device hours without a single
failure. If your products could benefit
from that kind of reliability, we are
your kind of company.

No extra charge for Fujitsu quality.
How can we do it? Simple. Fujitsu
yields are well above the industry
average. In addition, our automated
assembly techniques substantially
reduce overhead costs. So, even
though we spend more on quality
assurance and testing, we can still
meet the toughest competition.

Get the complete story. For more
information, write or call. We've got
data to back up everything we say.

[r T———
O A & ol W

AMERICA, INC.

1208A East Arques Avenue
Sunnyvale, CA 94086

(408) 739-3200

Telex: 346393 o TWX: 910-338-0047
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weeks and dollars and headaches. But
that’s going to be ditferent now.
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Advanced Micro Devices announces
the Am9511 Arithmetic Processor.

It implements the following functions
in high speed hardware, two orders of
magnitude faster than the standard
MPU software approach.

Simple: addition, subtraction, multi-
plication and division.

Complex: logarithms, square roots,
powers, exponentiation, trigonometry
and inverse trigonometry.

(The basic functions can be per-
formed in 16-bit or 32-bit fixed point
and 32-bit floating point format.)

As if that weren’t enough, you pick
the microprocessor. That’s right. Not
only is our Am9511 amazing, it’s also
compatible with all of the most com-

monly used microprocessors on the
market —including the industry stan-
dard 8080/8085.

Increase your system throughput.
Save weeks and months of software
development. Reduce your chip count.

Remove the weak link. Call
Advanced Micro Devices and ask for
the data sheet and application note
on the Am9511 Arithmetic Processor.

Advanced
Micro Devices

¢\

Multiple technologies. One product: excellence.
901 Thompson Place, Sunnyvale, California 94086
Telephone (408) 732-2400

Advanced Micro Devices, Inc. * France: Silic 314-Immeuble Essen. 20 Rue Saarinen, 94588 Rungis Cedex, France. Tet: (1) 686-91-86;
Germany: 8000 Munchen 2, Herzog-Heinrich-Strasse 3, West Germany, Tel: (089) 539588; United Kingdom: 16 Grosvenor Place, London,
SW1, England. Tel: (01) 235-6380; Belgium: 412, Avenue de Tervuren, B P 9, 1150 Brussels, Belgium, Tel: 32-2-771.99.93
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The HP8750A Storage-
Normalizer:

It brings additional
accuracy and

simplicity to swept
frequency measurements.

Here’s an extremely useful and versatile accessory
for most HP Network and Spectrum Analyzers.
The 8750A Storage-Normalizer employs memory
techniques to “normalize” — that is, remove
system response from measured data. And its digital
storage, constantly updated, provides a continuous
flicker-free display regardless of sweep speed.

Here are some examples of the improvements it can
bring to your swept frequency measurements:

High Accuracy Measurements.

Before Normalization

Normalized

Frequency response or tracking errors in transmission
or reflection measurements are eliminated with
normalization. You can calibrate the test system’s response
and store it, then subtract it from the measured

data. The resultant difference represents the corrected
measurement that's displayed directly in dB.

45802

Comparison Measurements.

No longer is it necessary to visually scale deviations
between two traces. With the HP 8750A, you can now
display the difference between the two. Deviation
between test devices is displayed directly in dB with

a single trace.

Slow Sweep Measurements.

Use it for high
resolution measure-
ments when

slow scan times are
needed and get
abright, flicker-free
display. Meas-
urement data are
displayed from
memory with contin-
uous refresh,
independent of scan
time and scope
adjustments.

Current

Input ~a. | Using the 8750A in

| | spectrum analysis

| applications, a signal
spectrum can be
frozen on the CRT
and then compared
directly with the
current input signal.

Because the HP 8750A can “freeze” the display,
photography is simplified and hard copies such as X-Y
recordings can automatically be plotted, even while
new measurements are being made.

Domestic U.S. price of the Storage-Normalizer
is $1450.

Call your HP field engineer for more information on
how the 8750A enhances measurements made
with HP 8755, 8410, 8407 and 8305 Network Analyzers,
HP 8557, 8558 and 8565 Spectrum Analyzers, plus
other instruments. Or write.

HEWLETT \hp; PACKARD

1507 Page Mill Road, Paia Alto, California 94304

For assistance call: Washington (301) 848-6370, Chicago (312) 255-9800, Atlanta (404) 955-1500, Los Angeles (213} 877-1282
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The”intelligent”
system cell.

Basicunit of automation systems SEPA design and
manufacture, the ULP 12 minicomputer is being
used in a wide range of applications such as:

- industrial, marine and military system automation

- data acquisition, processing and transmission

- scientific calculus

- data base management in industrial, business
and community environment.

SEPA manutactures the ULP 12 mnmcomputer ina

professional as well as a military version: both are

compatible with the same software packages and

interface to a wide range of conventional and spe-

cial peripherals.

The available standard software packages are

heavily user oriented to provide maximum ease

Electronics / April 27, 1978

and promptness of use. In addition to various utility
and service programs they include mono/multipro-
gramming operating systems as well as compilers
and interpreters for high level languages (RTL/2,
BASIC).

Societd di Elettronica per I’ Automazione S.p.A.
Lungo Stura Lazio 45 - 10156 Torino (Italy)
Tel.(011)262.3333(5 linee r.a.) Telex: 23527 Sepa

User size electronics
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GRAPHICS AND PERSONAL COMPUTING TEKTRONIX 4051

“Until now, wed

been mistaking access to
processing for access
to answers.

Problem: It takes

more than a desktop
processor to organize
output into its simplest,
most usable form.

A personal computer can
shave timeshare expenses, but
do nothing about trimming the
fat off alphanumeric answers.
You can give up the power of a
mainframe without the promise
of more intelligent, instantly
visible data.

Solution: Tektronix’
4051. The one desktop
unit that shapes
information into usable
graphics.

Tektronix

COMMITTED TO EXCELLENCE

Circle 17 on reader service card

From interfaces and firmware to hard
copy units, data storage devices,
printers, plotters, graphic tablets and
proven software, Tektronix provides
plug-in capability to customize the
4051 to your special needs.

A graphics answer is the most
concise of all possible solu-
tions. The 4051 can eliminate
the hand-plotting and mental
gymnastics that users of alpha-
numeric-only systems take for
granted. It lets you instantly
unscramble data and inter-
actively experiment with graphs,
charts, maps and models. With
exceptional simplicity. With
almost the speed of thought.
You command up to
32K of off-line processing
power. With a graphically
beefed-up BASIC language.
With complete editing and ver-
satile graphic-oriented software.
You can tackle big pro-
grams on-line in any language,

OEM information available
Copyright © 1977, Tektronix
All rights reserved

store data on built-in mag tape,
and generate graphic reports —
all at your own pace.

The 4051: Its Graphics
keep working when other
systems quit. Yet it can pay
for itself in less than
ayear in timeshare savings
alone. Call your local Tektronix
Sales Engineer, or write:

Tektronix, Inc.

Information Display Group

PO. Box 500

Beaverton, OR 97077

Tektronix Datatek N.V.

PO. Box 159

Badhoevedorp, The Netherlands

Get the
picture.Get
straight to
the point.




_Intel delivers the
8-bit microcomputer,

Our newest 8085A selection is, quite simply, the world’s fastest 8-bit
microcomputer. It’s the 8085A-2, with a 5 MHz clock rate—66% faster than a
standard 3 MHz 8085A. Now you can achieve a new level of system performance
using the world’s best selling and best supported microcomputer family.

There’s a surprising measure of economy
valy o) ’/ ’ ‘ that goes along with the 8085A-2’s startling
L/ U performance. Its superior bus architecture
enables you to use
relatively slow, low cost @
standard memories.
You don’t need the costly, high speed memories
that other high performance microcomputers
demand. In fact, at any clock rate, MCS-85™ CPUs
operate with 25% slower memories than even the
most efficient competitive microcomputers.

The 8085A-2’s faster clock rate sets a perfor-
mance trend all MCS-85 components will follow.
That gives you the design option of 5 MHz or
3 MHz operation within the same family.
Of course the 8085A is fully
compatible with the 8085, and
offers the same growing selection
of memories, programmable
peripheral interfaces and
support circuitry.

= Ay
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world’s fastest
the newest SO85A.

loin the Majority. Since its introduction, more major companies have
‘hosen the 8085A than all other microcomputers combined. Almost overnight,
‘he 8085A became the new industry standard.

Full software and bus compatibility with the familiar 8080 is one reason why.
Designers have found they have a head start in implementing new MCS-85-based
lesigns. And, the 8085A is your bridge to compatibility with upcoming Intel
nicrocomputer advances.

#1 in Support. Choosing the right microcomputer means more than
»valuating CPU performance. When you choose MCS-85, you get the highest
serformance CPU, plus a full family of compatible memories and peripherals,
and access to our fast growing software library. Making Intel your micro-
computer supplier unlocks the door to the industry’s most comprehensive
development support, too.
Our Intellec® and new Intellec® Series 11, Microcomputer Development
System speeds your product to market. It’s the only development system
with two high level languages, PL/M and FORTRAN. It’s the only develop-
ment system that gives you symbolic debugging, using ICE-85™ in-circuit
emulation. And it’s the only development system you’ll need for today’s
leading microcomputers, and tomorrow’s, too.
Intel further supports our microcomputers worldwide with on-site FAE
applications assistance, training classes and design seminars.
The quickest way to get started is to order MCS-85 components
from your nearest Intel distributor. Or, for a new 8085A-2 data sheet,
contact your local Intel sales office or write: Intel Corporation,
3065 Bowers Avenue, Santa Clara, CA 95051.
Telephone: (408) 987-8080.

intal delivers.

Europe: Intel International, Rue du Moulin a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814.
Japan: intel Japan, K.K., Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154.
Telex 781-28426.

Distributors: Almac/Stroum, Component Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Sheridan, Wyle/Eimar, Wyle/Liberty, L.A. Varah or Zentronics.
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mE on your P€ board?

hat are downright miserly about space
.but generous about saving you money.

For 250 mils to 5 amp loads.

»

SPDT, 250 milsto 1 amp
subminiature relays. The
smallest, newestrelays of
them all. Subminiature in
size to make them perfect
for high density packag-
ing, yet low in cost. Ter-
minals mount directly to
PC board. Series 1505,
DC only.

SPDT, SPST-NO or
SPST-NC, 3 amp submin-
iature relays. Size is ideal
for high density packag-
ing. Enclosure keeps
contacts free from dust,
dirt, grime. Terminals
mount directly to your
PC board. Series 1565,
DC only.

SPST-NO, SPST-NC or
SPDT, 3.5 to 5 amp min-
iature relays. Just over a
cubic inch small to save
you valuable space. Sim-
ilar to Series 1565 DC
above ... only a little
larger to handlie more
current. Series 1345,
DC only.

T
e
i

=3

relays. Solder right on

4PDT, 5 amp miniature '
your PC board...or use 'li

] 8
g
57

&

type terminals and a
choice of mating sockets.

Series 1310 AC and b
1315DC.

. 1 '
special PC socket for 120007 =T
wave soldering. Also ) e

g 5 | ©0 00
available with solder lug o . :l I
L 1

DPDT, 5 amp miniature
e relays. Like the 1310/ l,,m.‘l
- ‘ 1315 above, prqvide als ==y
"o large control capacity in
a smaller package. Same
choice of mountings and !
sockets. Mechanical life, |
100 million operations
DC, 50 million AC. Series b
1330 AC and 1335 DC.
and guide that gives

byGUARU.ANl
details, specs and

data for all therelays §# ‘:
onthispage...plus §=~;
scores of others.

Ask your Guardian
Angel for this
48 page handbook

!

l!llm.

4 :
o X

GUARDIAN

GUARDIAN ELECTRIC MANUFACTURING CO.

1550 W. Carroll Avenue, Chicago, IL 60607
312/243-1100
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Bankrolling electronics with petrodollars

The need for venture capital by the electronics
industries has become a growing problem.

We have commented in the past that some
means of filling this need, particularly through
Government policies that would encourage
investment, is vital to the future health of

this country’s technology.

Very quietly, though, a huge source of
funding, in the form of oil company investments,
has become an important factor in electronics.
As the article on Exxon Corp.’s subsidiary,
Exxon Enterprises Inc., points out on page
88, financial support of small undertakings
is made on the premise that future growth
appears assured. Even now, the results of this
infusion of petrodollars from companies like
Sun Co., Standard Oil of Indiana, and Wilshire
Oil Co. are impressive.

The question, then, may well be—is it a
healthy situation? Obviously the oil companies’
investment organizations have identified
electronics as an important growth area full
of profit potential. On this score —siphoning
petrodollars into an industry in bad need of
green fuel —the signs are positive.

Another positive sign is that, at least in
Exxon’s case, the investments are going for
new technologies in young or even fledgling
electronics businesses such as word processing,
computer voice recognition, and data
communications. Oil money is being risked
on advancing technology. There are even
some long shots on the future.

One of the hazards of these ventures,
however, is the mammoth size of the petroleum
companies and their potential long-range
influence over the directions research may
take. The big tend to get bigger.

Electronics/ April 27, 1978

Fortunately, Exxon, for one, seems aware
of this pitfall and is content, first, to let
smaller outfits pursue their own directions
and, second, to give them enough time to
make their marks. It appears that, as a hedge
for the future, these oil companies will continue
to be patrons of electronics technology.

And now it’s Taiwan TVs

Putting a quota on the import of color
television receivers from Japan has had the
predicted results. The Japanese share of
market has declined, and a few Japanese
producers have set up production outposts
in the United States.

But hold on, the problem is not solved, for
it was also predicted that the vacuum for low-
priced sets would have to be filled. So coming
on the market, just as the Japanese have been
sidelined, are television sets from Taiwan.

According to import data from the
Department of Commerce, in February
Taiwan emerged as the leading supplier of
color TV sets to the U. S. Admittedly, a large
share of the goods were from American- and
Japanese-owned facilities on the island. But
even so, it is an impressive performance, since
few Tv producers here expected Taiwan to
become a major factor until the end of this year.

What have we learned from this rapid turn
of events? Essentially, we have seen what
one observer calls “the futility of any realistic
hope that unilateral quotas on Japan’s exports
would help domestic factories.” More than
likely, imports this year will increase over
1977 and come very near to the record set
in pre-quota 1976. So much for quotas.
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managers should know
~omputers profitably.

RMX-80™ Real-time Multitasking Executive
gives you a head start in software development,
without the need to reinvent system software for
every application. Intellec® our microcomputer
development system, speeds application soft-
ware development. It puts PL/M and
FORTRAN-80 (ANS FORTRAN 77) high-
level programming languages and a macro-
assembler at your command. And supports
full text editing, relocation and
linkage capability. In-Circuit
Emulation, with symbolic
debugging, provides a
diagnostic window
into your prototype to speed and simplify system development.

Our growing selection of iSBC™ products gives you the flexibility to
tailor a system to your specific application, without compromise. Choose one
of our five single board computers, starting at $99:* There’s a full selection of
memory expansion boards, communication interface boards, digital and analog
/O boards, mass storage systems and a high speed math processor. Or you can
start with one of our packaged System 80%s.

You're assured of the highest reliability when you build your system around an
Intel single board computer. For example, MTBF for our iSBC 80/10 is 91,739 hours
at 25°C. Ask for your copy of our iSBC Reliability Report.

There’s also the security of Multibus™ the multi-processing bus architecture we developed
for single board computers. Multibus has become such a widely accepted industry standard that
today there are over a hundred Multibus-compatible products available from 42 independent com-
panies. And Multibus is your guarantee of compatibility with future Intel iSBC products.

Get started with our comprehensive iISBC System Configuration Kit. It’s a catalog of Intel single
board computer products, with detailed configuration instructions and worksheets to help you define the
optimum iSBC solution for your needs.

For your kit, or for on-site assistance in configuring and pricing your iSBC system, contact
your Intel representative or distributor. Or write: Intel Corporation, 3065 Bowers Avenue, Santa Clara,
California 95051. Telephone: (408) 987-8080. In Europe contact: Intel International, Rue du Moulin
a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814. In Japan contact: Intel Japan, K.K.,
Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154. Telex 781-28426.

= l I@ ] l.
Visit us at the Hanover Fair '78

April 19 through 27, 1978. Cebit-West,
Hall 18. Booth 1503.

Circle 28 for iSBC €onfiguration Planning Kit
*iSBC 80/04, domestic U.S. price, 100 quantity. Circle 25 for pricing and configuration assistance 29
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When you want top scope
performance plus speed
and accuracy in time-interval

measurements...

HP’s A-time family is the Answer.

And a solution to your unique set of
measurement problems. With bandwidths
up to 275 MHg, crisp dual-trace displays
and large screen viewing. Plus advanced
A-time capability for unparalleled speed
and accuracy in time-interval measure-
ments. You'll be able to evaluate transition
times, propagation delays, clock phasing
and more with greater ease than was
previously possible.

Simplified, more accurate measure-
ments. Pulse-period, pulse-width jitter
and all digital timing measurements are
simplified with the Analog Ramp A-time
group. By setting the two marker display
of start and stop points, signal drift errors
are virtually eliminated. And for conven-
ient trace expansion, you can still easily
switch to conventional delayed sweep.
Choose from the new 100 MHz 1742A
with third-channel trigger view ($2650*);
the general purpose 200 MHz 1715A
($3100*) and 275 MHz 1725A ($3450*);
or the microprocessor—ontrolled 275 MHz
1722B ($4900*) which electronically
calculates A-time, frequency, dc voltage,
instantaneous voltage and percent ampli-
tude measurements.

Crystal-controlled accuracy. For
precision measurements (to 0.002%
+1 count at 15° to 35°C) in lab and field
applications, consider the crystal-referenced
100 MHz 1743A ($3300*). It simplifies
your tasks by making time measurements
automatically, even dynamic timing
measurements. Our exclusive triggered
A-time mode eliminates the need for
scope control adjustments.
dJust select your
start and stop
points, then
read the time
interval directly
from the five digit

set-up and production service. And for that
augmented insight into digital systems, the
third-channel trigger view shows clock/data
line activity in relation to the trigger signal.

Pushbutton troubleshooting. You
can enhance the operation of any family
member with HP’s Logic State Switch
option. This gives you pushbutton selec-
tion of either a time domain or data
domain display when used with HP’s
1607A Logic State Analyzer. It's a sanity
saver when designing or trouble-shooting
logic circuitry.

Rounding out HP’s A-time family are
the features you expect from a high-
performance oscilloscope. Like a human
engineered front panel and switch select-
able 50 ohm/1 megohm input impedance.

Plus HP’s Easy IC Probes which help

you avoid shorting hazards and improve
closely spaced probe connections.

User benefits and conven-
ience are what the
A-time scope family
is all about. Call
your local HP
field engineer
today for

more details.

LED dlsplay * Domestic U.S.A.
You'll find it a price only
real plus in

HEWLETT hﬂ, PACKARD s

1507 Page Miil Road. Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800. Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Allen-Bradley introduces a new rotary switch for the MOD-POT series. Designed for signal
level circuits. Tested for current levels as low as 15 milliamps, with 5-volt open circuit. Plus
new conductive plastic resistance elements with low turning torque for velvet-smooth
rotation. And CRV of typically less than 0.2%. Linear and modified log tapers (CW
and CCW) available from 100 ohms to 1 megohm. All feature smooth character-
istics, particularly at resistance roll-on and roll-off positions. Come to the
original source for MOD-POTS. We have what you need; our distributors
have them when your need is now. Ask for Publication 5217.

K ptord Brgece. N 7720072 S YR CE
and low contact for low turning torque,
resistance

excellent linearity and
ideal roll on/roli off.

(B2 S22
/’/resistance track
is embedded into

Vniegy sfacrd
2L 572 rotary
(CW or CCW actuation),

substrate.
push-pull or momentary
push. Gang switching ;
G Yevrzes rase? 7720020%

and concentric shafts

¢ re72c2/%-  Choice of
also available

solder lug or PCB pins

ALLEN-BRADLEY

Milwaukee, Wisconsin 53204

EC165
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Harris to build
32-mi fiber-optic
phone system

IBM reported
ready to buy
16-K RAMs

T-Bar prepares
to take
a giant step

RAM prices
drop, so do
those of systems

Electronics/April 27, 1978

Electronics newsletter

Harris Corp.’s Fiber Optic Systems division is going to build the longest
and highest-capacity fiber-optic telephone line in the world to date. The
six-pair, half-inch-diameter cable will run underground for 32 miles from
Calgary to Cheadle in Alberta, Canada, and at full capacity will carry
20,160 conversations simultaneously. The data rate will be 274 megabits
per second —the highest ever for an operational telephone link. Work on
the system will start later this year, to be completed in fall 1979. The
contract for the system comes to a whopping $6.6 million, whereas Harris
estimates sales of all fiber-optic systems in 1977 at only $10 million.

International Business Machines Corp. spokesmen will not confirm or
deny industry reports that it is about to place major orders with Intel Corp.
and Texas Instruments Inc. for 16,384-bit random-access memories. The
move would be a departure from 1BM’s practice of producing its own key
components. Potential business for memory makers selling to the
computer titan is enormous. At the same time, reports are circulating that
18M will buy microprocessors from Motorola Semiconductor.

One industry observer, Kent A. Logan, research vice president at
Goldman, Sachs & Co. in New York, believes 1BM will not be buying 16-k
RAMs in any volume from outside suppliers in 1978 or 1979. However, he
expects the firm to award small development contracts to both Intel and Ti
to develop prototypes of a 32,768-bit RAM module (two 16-k RAMS in a
package). He does not expect volume shipments to begin until 1980.

Now that the wraps are off its model 3917 microcomputer-controlled
switching system for interconnecting computers and peripherals, T-Bar
Inc. is ready for the next step in integrating data processing with data
communications. That, says the Wilton, Conn., firm, is pulling the
switching information out of the digital data stream, and it could be taken
by the end of this year.

The delay is not in the technology, says John Tobey, the company’s
product manager, “but in the standardization of the protocol. No manu-
facturer is willing to sacrifice the investment he’s made in his own
protocol.” Meetings involving the largest computer manufacturers, like
iBM, Burroughs, Honeywell, and Univac, as well as some European
manufacturers, have been dragging on in Washington, and the synchro-
nous data-link control (SpLC) protocol looks popular —but each manufac-
turer has its own way of implementing that one, too.

Down, down, down plunge the prices of MOs random-access memories, and
the bargains are beginning to show up in all types of computer-based
equipment. Last week Intel Corp. cut prices 35% on its 2115A/2125A
family of 1,024-bit static RAMs to $3.95 each for 100 or more. Those chips
have a fast 30-ns access time that is comparable to bipolars. Meanwhile,
Hewlett-Packard Co.’s Data Systems division is taking advantage of the
learning curve for 16,384-bit RaMs, packing 128 kilobytes per board in its
HP 1000 computer systems and cutting the board prices from $6,400 to
$4,000. That comes to a reduction from a nickel a byte to just over 3 cents.
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In-circuit tester
from CA sells
for $29,500

Tek, Millenium
swap emulator
technology

Video chip
displays up to
eight colors

GenRad to sell
Omnicomp’s
fleld tester

Electronics newsletter

A lower-cost entry into the $20 million in-circuit test equipment market is
being prepared for June by Computer Automation Inc.’s Industrial
Products division. The Mica 5000, priced at $29,500, is some 40% to 50%
cheaper than existing competitive testers, claims Doug Cutsworth,
manager of marketing and business development at the Irvine, Calif.,
division. The basic tester, expandable to 1408 pins in 64-pin increments
as options, has a 16-bit processor, 32 kilobytes of memory, a cathode-ray-
tube display, keyboard, console, printer, 256-kilobyte floppy disk, and full
software. Completely new, it is intended to supplement the company’s
general-purpose functional board tester brought out in 1974 when the
division was formed.

Giant instrument maker Tektronix Inc. and tiny Millenium Systems Inc.
are joining forces to increase the number of microprocessor types emulated
by their development systems. Millenium, Cupertino, Calif., will develop
four microprocessor-emulator boards for the Tektronix 8002 micropro-
cessor development system. In return, Millenium will receive the Beaver-
ton, Ore., company’s technology for the Z80, 8085, 3870, and F8 emula-
tors that have already been developed. Each company will thereby expand
the capabilities of its own system: Tektronix will add four processors to
the 8002 list, and Millenium will expand the universality of its micro-
system analyzer, which now supports the 8080 and 6800 microprocessors.

American Microsystems Inc. of Santa Clara, Calif., is trying to jump
ahead of its competitors in the low-cost terminal and home-computer
market by producing samples of a video-display chip that can show up to
eight colors plus a border color. Called the S68047 video-display genera-
tor, the n-channel Mos device features an on-chip character generator, a
read-only memory, and an analog-t