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10' Circuit Testing Update/No. 10 in a series from Hewlett-Packard.

CIRCUIT BOARD TESTING: SKOULD IT BEGIN IN PRODUCTION

OR IN THE LAB?

Some successful companies charge
production with the responsibility for
developing test procedures. Others give
the job to the design lab. And with
many it's a shared responsibility

However, if these methods were
decided by the standards of yesterday’s
technology, you may increase today’s
pro-#ictivity with a different approach.
Consider these points:

Testing options begin in the lab.
With today’s product designs using
microprocessors, memory and other
LSI circuits, the question “How to
test?” will arise long before a design is
released to production. When asked in
the hardware/software definition phase,
electronic manufacturers can opt for
one of three approaches: 1) Not to
design for testability, thus leaving test
development responsibility to produc-
tion. 2) Design for go/no-go self test,
covering a “critical” subset of board
functions, and leaving fault isolation to
skilled technicians in production as well
as the field. 3) Design for thorough self
test, including diagnostics, which
facilitate fault isolation, thus providing a
total test solution for R&D, production
and field service.

Can you afford to design

for testability?

Let's take a look at the trade-offs.
Option 1 appears to offer the shortest
design cycle. However, the designer

Designing for Testability
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will probably take longer than planned
in design turn-on. And design follow-
up with production often takes more
effort than expected. Longer produc-
tion test development time is also likely
to delay shipments.

Designing in a go/no-go self test
(option 2) solves some of the pro-
blems associated with option 1. How-
ever, a limited self test may still lead to
failures at system turn-on. And
without fault isolation, expensive
technician time will be needed in pro-
duction and field service.

At first glance, option 3 may seem
to require too much of the designer’s
time. However, the payback can be
significant in reduced debugging time
and enhanced test effectiveness. After
all, the designer best understands the
product structure and critical aspects of
its operation. And the designer has the
tools and the opportunity to implement
design features often required for high
fault-coverage testing of complex
LSI circuitry.

A decision that impacts

production most.

Whatever the decision, production will
feel its effect most. A balance must be
found between design time and a viable
board test solution. HP provides that
balance with the 3060A Board Test
System. Equipped with the High Speed
Digital Functional Test Option
(HSDFT), it delivers the flexibility to
solve your P and LSI board testing
problems whether you design for test-
ability or not

For example, the 3060A can
activate uP-based,
designed-in stimulus

firmware and measure the dynamic
board response using Signature
Analysis. If self-stimulus isn’t available
you can use the HSDFT programmable
stimulus capability (Figure 1).
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Figure 1 — The 3060A can activate resident test stimulus
software or provide that stimulus from its own RAM.

Test stimulus software developed for
design turn-on can even be leveraged
for production test by downloading
from your design system (such as the
HP 64000) into 3060A stimulus RAM.
Or, alternatively, HP’s 3060A Digital
Functional Test software provides easy-
to-use stimulus and measurement
programming procedures.

For fault isolation, the 3060A
HSDFT software provides automatic
backtracking via in-circuit visibility on
the basis of a topological description of
the board. And, these procedures can
be used as the basis for effective field
service repair using HP Signature
Analysis instrumentation (HP’s 50054).

The bottom line? Rapid software
development, thorough testing, high
throughput and efficient field trouble-
shooting — the complete solution.
That’s worth investigating.

For more information.

Let HP help you optimize your invest-
ment in design, test and service. Write
Hewlett-Packard, 1820 Embarcadero
Road, Palo Alto, CA 94303. 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.

HP Circuit Testers—
The Right Decision

HEWLETT
PACKARD

VISIT US AT ATE,
BOOTH #801-806
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SURPRISE!

Light up your message
with HPS LED products.

With HP’s broad and versatile tamily of seven-segment displays, light bars, and 10-element bar
graphs, your displays can be designed with ease. Use HP's digital displays, annunciate function light
bars and analog bar graphs in any combination to conveniently display complete information in compact,
attractive packages. For example, look at the effective combination of HP’s HDSP-5701, 14.1mm
(0.56 inch} seven-segment display, with the HLMP-2735 light bar and HDSP-48X0 series bar graph array.
All displays are TTL compatible, eliminating the need for extra power supplies in your display
system. All offer HP's proven reliablity and quality.
For HP’s whole colorful story on LED products,
or immediate delivery, call your local HP components distributor.

In the U.S., contact Hall-Mark, Hamilton/Avnet, Pioneer
Standard, Schweber, and the Wyle Distribution Group. (éﬁ H EW LE T T
In Canada, call Hamilton/Avnet or Zentrenics, Ltd. pAC KA R D
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1 Watt and now. . . 2 Watts linear output

from 50KHz to 1200 MHZ from$199

If your application requires up to 2 watts for intermodulation testing of compo-
nents. .. broadband isolation...flat gain over a wide bandwidth...or much
higher output from your frequency synthesizer or signal/sweep generator...
Mini-Circuits’ ZHL power amplifiers will meet your needs, at surprisingly low
prices. Seven models are available, offering a selection of bandwidth and gain.

Using an ultra-linear Class A design, the ZHL is unconditionally stable’and can
be connected to any load impedance without amplifier damage or oscillation.
The ZHL is housed in a rugged % inch thick aluminum case, with a self-contained
hefty heat sink.

Of course, our one-year guarantee applies to each amplifier.

So from the table below, select the ZHL model for your particular application
...we'll ship within one week!

* Gain Max. Power Noise Intercept .
Model Freq. Gain Flatness Output dBm Figure Point DC Power Price

No. MH:z dB dB 1-dB Compression dB 3rdOrder dBm Voltage Current $ Ea. Qty.
ZHL-32A 0.05-130 25 Min +1.0 Max +29 Min. 10 Typ. +38 Typ. +24V 0.6A 199.00 (1-9)
ZHL-3A 0.4-150 24 Min. +1.0 Max. +29.5 Min. 11 Typ. +38 Typ. +24V 0.6A 199.00 {1-9)
ZHL-1A 2-500 16 Min. +1.0 Max. - 28 Min. 11 Typ. +38 Typ. +24V 0.6A 199.00 (1-9)
ZHL-2 10-1000  15Min.  =1.0 Max - 29 Min 18 Typ +38 Typ. +24v 0.6A 34900  {1.9)
ZHL-2-8 10-1000 27 Min. =1.0 Max +29 Min. 10 Typ +38 Typ. +24V 0.65A 449.00 (1-9)
ZHL-2-12 10-1200 24 Min. +1.0 Max -29 Min. 10 Typ +38 Typ +24V 0.75A 524.00 (1-9)
ZHL-1-2W 5500 29 Min. =10 Max - 33 Min. 12 Typ. +44 Typ +24V 0.9A 495.00  (1-9)

Total safe input power +20 dBm. operating temperature 0° C to +60° C. storage temperature
55° C to +100° C, 50 ohm impedance. input and output VSWR 2.1 max.

+28.5 dBm from 1000-1200 MHZ

For detailed specs and curves, refer to

1980/81 MicroWaves Product Data Directory. Gold Book. or EEM

%k BNC connectors are supplied: howexer. World's la
SMA, TNC and Type N connectors are also available. 2625 East 14th Street,

Domestic and International Telex 125460
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rooklyn, New York 11235 (212)769-0200
International Telex 620156
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Industry leaders see 1982 turnaround, disagree on recession’s depth, 122

COMMUNICATIONS & MICROWAVE

Software pack and controller link DEC computers in an Ethernet, 133

SOLID STATE

C-MOS support logic helps build unified, high-speed systems, 137

TEST & MEASUREMENT

Board testing meets the challenges of ECL, 146

COMPUTERS & PERIPHERALS

Custom video control delivers advanced font graphics, 151

DESIGNER'S CASEBOOK: 142
ENGINEER'S NOTEBOOK: 156

Electronics Review

SOLID STATE: Infrared camera relies on large monolithic
silicon array with platinum silicide detectors, 37

COMMUNICATIONS: ATA&T to offer dial-up 56-kilobit-a-
second data service, 38

Bell's value-added service born again, 39

PRODUCTION: Hopes brighten for silver bromide as
multipurpose resist, 39

SOFTWARE: CP/M house plans rapid expansion, 40

Intel covers its operating-system bets, 40

Price cut makes Unix stronger contender, 42

FIBER OPTICS: Separated signals aim at gigabit rate, 42

NEWS BRIEFS: 46

PHOTOVOLTAICS: Solar storage cell is looking still
better, 46

OFFICE AUTOMATION: Copier marketer adds word-
processing equipment, 57

PERIPHERALS: Optical tape holds 50,000 megabytes, 57

Electronics International

FRANCE: Gallium arsenide chip sets speed record at
room temperature, 81

GREAT BRITAIN: Continuous computing systems catch
on with Western European hardware makers, 82

CAD revision packs logic tightly on chips, 82

WEST GERMANY: Siemens tests implanted injector that
meters insulin to diabetics, 86

INTERNATIONAL NEW PRODUCTS: 7E

Probing the News

SOLID STATE: ISSCC shows that VLS| is starting to earn
its keep, 97

COMPUTERS: West is wary of Japan's fifth-generation
computer effort, 102

COMPONENTS: Industry warms to high-temp R&D, 106

MICROSYSTEMS: Self-testing processors cut costs, 110

Electronics /December 15, 1981

169 New Products

IN THE SPOTLIGHT: 9.6-kb/s asynchronous data
modem cuts cost of broadband networking, 169

INSTRUMENTS: Calculator-sized field-service terminal
has modem, 176

MICROCOMPUTERS & SYSTEMS: S-100 speech-
synthesis card attains special audio effects, 193

COMPONENTS: 125-V voltage regulator combines
bipolar and D-MOS technologies, 210

SEMICONDUCTORS: 2 nA holds data in 64-K static
random-access memory, 224

C-MOS arrays boast 2-ns gates, 224

INDUSTRIAL: 8085-based single-loop temperature and
flow controller is accurate to within * 1°F, 237
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Highlights

Cover: Industry leaders see recovery, but a tough year, 122

In its worldwide survey for the annual Exccutive Outlook on economic
conditions, Electronics finds a general expectation of a turnaround in 1982,
but disagrecment on the timing. The Reagan Administration’s long-range
economic plans also wins praise from many, and competing in world markets
is getting renewed attention from exccutives in every country.

The cover design is by Art Dircctor Fred Sklcnar; the photograph is by
Jim Lukoski.

Circuits conference marks maturing of VLSI, 97

Next February's International Solid State Circuits Conference will include
papers on a broad spectrum of very large-scale integrated circuits, indicating
beyond question that VLSI technology is now the mainstream of solid-state
design around the world.

Controller plus software add up to Ethernet link, 133

Ncw interconnection tools, notably a nctwork controller and software, make
it possible to link Digital Equipment Corp. computers with the Unix operat-
ing system into an Ethernet.

C-MOS gate packages help build high-speed systems, 137

A family of high-speed complementary-MOS logic circuits fills the require-
ment for low-power interface chips to link the new fast C-MOS memorics and
microprocessors. The gate propagation dclays of the new serics come close to
thosc of low-power Schottky-TTL packages.

In-circuit testers take on emitter-coupled logic, 146

Testing cmitter-coupled logic is more than a question of chasing after its
speed, and a scrics of in-circuit test systems is designed to cope with the test
problems posed by ECL-based systems. These problems include the lower
voltage levels, cxacting resistance requirements, and nodes that handle both
wired-OR and complementary outputs.

Character-oriented display incorporates bit-map capabilities, 151

A multifunction work station includes a vidco subsystem that adapts to the
uscr’s design nceds with add-on options that give it such bit-map display
characteristics as graphics, subscripts and superscripts, and boldface and
double-width and -height characters. Also, its character fonts may be
modificd through softwarc changes.

. . . and in the next issue

Packaging very large-scalc integrated circuits: a special report . . . the
state of the art in clectrochromic displays . test strategics for the 1980s:
a new scries.
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The plot may be complicated,

but this new
programmable
arbitrary
waveform/function
generator makes the
resolution clear

Any waveform vou can draw can
be entered directly in volts on the
new 5910 generator by means of a
1024 x 4000 matrix. Or instead of
manually plotting the points, set
the Autoprogrammer to rapidlyv
create any waveshape that can

be expressed using loops that
involve basic arithmetic
functions. Either way, your
waveforms can be reproduced
repetitively, at any amplitude,
with excellent waveform
resolution.

By adding this arbitrary
waveform capability to our
popular GPIB-compatible 5900
function generator, Krohn-Hite
offers you double function for
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your dollar. You have at your
fingertips the versatility of a
function generator with a bank
of nine Storage Registers and

an Autoprogrammer with self-
contained memory for storing up
to 360 steps. Or you can select
ARB and produce vour own
waves digitized to 12-bit
resolution.

Easy — that’s what they're
saying about the 5910. Easy to
operate and easy on the budget.
Now you can have an arbitrary
waveform generator AND a
programmable function generator
in a single unit.
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Never before...

200 watts
of RF power with
incredible
versatility
3200 L spans
250 kHz to 150 MHz.

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6%900, or Telex
97-8283 ENI ROC.
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Publisher’s letter

ack in the winter of 1971, the

editors of Electronics decided that
they needed a strong news feature to
complement the magazinc's highly
respected annual world markets sur-
vey and forecast. One of them came
up with the idea of polling a repre-
sentative group of chicf executives
about what concerned them most
about the coming ycar. Thus, the
first exccutive outlook story ap-
peared in the Jan. 3, 1972, issuc of
Electronics. 1t has since becomc a
year-end tradition that with this
issue embarks on its sccond decade.

Many things have changed in the
10 years since that story idea was
broached. Therc have been reces-
sions and inflation, administrations
have changed in Washington, D. C.,
and some of the ceditors and writers
who worked on that initial outlook
piece, along with the cxccutives they
first spoke with, have moved on. But
there arc some concerns that never
scem to change. For cxample, even
then therec was some worry about
trade with Japan as well as about the
shrinking technological advantage
enjoyed by U.S. clectronics firms.
And there was some concern about
the handling of the cconomy by the
(Nixon) Government.

But onc change in the scope of the
annual coverage has mirrored that of
the electronics industrics themselves:
the gradual strengthening of what
has become a worldwide outlook.
Take the cxecutive outlook in this
issue (p. 122). Of the 19 industry
leaders who were intervicwed, six are
from outside the U. S. and a seventh
heads the U.S. arm of a Japanese
company. What’s more, there has
been a corresponding convergence of
concerns.

Associate managing editor Ho-

ward Wolff, who coordinated the
effort in New York, says, “It’s inter-
esting to note that, while the Ameri-
cans, French, English, and Germans
all arc worried about their Japanesc
competitors, thc Japanesc them-
sclves cxpress a grave concern over
what they cuphemistically label
trade friction: that is, the growing
conscnsus by other governments that
Japancse domination of their domes-
tic markets must be somechow kept
under control.” Aside from that,
there is universal concern about
recession, inflation, personnel shor-
tages, and the like.

Another interesting facet of the
cxccutive outlook article, as Howard
points out, is that it focuses the
attention of those questioned by the
magazine’s editors around the world
on a list of a half dozen or so major
issucs selected by the magazine.
Thus, the reader is assured of learn-
ing about the universal concerns that
arc getting the attention of the top
exccutives rather than thosc that are
of interest only to cach of the com-
panics individually.

In any event, the executive outlook
has grown into a traditional event
that now appears in an issuc of its
own, scparatc from the markets sur-
vey. And nowadays, with the globe
having shrunk considerably from the
way it was 10 ycars ago, it can truly
be said that there is a single interna-
tional executive outlook in the elec-
tronics industrics.

/
7

207,

(

cas, New York, N. Y. 10020.

Wanted: a consumer/industrial editor

Electronics has open a challenging editorial position for an electronics
engineer with a bent for journalism. Right now, we're looking for someone
who can write and edit articles on the latest trends in the areas of consumer
and industrial electronics, which include video, audio, speech synthesis, and
personal computing in the former and robotics and energy management in
the latter. A bachelor’s degree and experience in design are desirable. We
offer excellent salary and benefits. Write a letter telling us about yourself to
the Managing Editor (Technical) at Electronics, 1221 Avenue of the Ameri-
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If nine to five finds you
between 1| MHz and 1 GHz, we
just made your job a lot easier.
Because your new partner, the
Wavetek Model 1080 Sweep
Generctor, is a real workhorse.

It sweeps from | to 1000 MHz
without a band change. That's
in the tull sweep mode, where
you have a continuously
adjustable marker. The other
modes are CW and A F, where
you have a variable sweep
width centered around the

marker frequency. Output is
also continuously adjustable,
from +13 to -70 dBm. And the
sweep rates go from 10
milliseconds to 100 seconds.
You'll find Model 1080 easy
to understand. There are
digital readouts for frequency
and output power level. Plus
a simplified control panel.
Model 1080 is ready to go to
work the moment it's out of the
box. No mainframe to mess

And it's inexpensive. Just $1995
including 1, 10 and 100 MHz
harmonic comb markers.

To get better acquainted
with the Model 1080 Sweep
Generator, contact:

Wavetek Indiana, Inc., 5808
Churchman, PO. Box 190,
Beech Grove, IN 46107. Phone
Toll Free 800-428-4424

In Indiana (317) 787-3332.
TWX 810-341-3226.

with, just plug it into the wall. W;AV‘ET‘E K

Circle #7 for demonstration

Great news

Circle #265 for literature

for anyone who sweeps for a living!




When you
have a

static
problem

Can you locate
and measure it?

Can you eliminate it?

Analytical Chemical Laboratories can
provide the materials, instruments
and consulting services to answer
these questions.

Gtaticide”

...a unique topical anti-stat that
eliminates static for long periods of
time on any material. It is especially
useful where non-conductive
surfaces and continuous static
generation occurs.

Staticide is an easily applied coating
that is widely used to eliminate
static on electronic components,
subassemblies, equipment and
environmental surfaces. Product
packaging, production assembly
and data processing areas can be
rendered static-free with Staticide

Only Staticide brand anti-stat
complies with the electrostatic
decay requirements of MIL-B-81705B
and NFPA-56A. It is non-toxic,
non-flammable, biodegradable,

EPA registered, inexpensive and
performance guaranteed.

Instrumentation

A full line of static measurement and
detection devices, from hand-held
types to continuous monitoring
systems are produced.

Consulting

..Internationally recognized
authorities in static control are
available to analyze your probiem
and propose the best solutions.

Write or call for information on how
Staticide can solve your static
problems.

Analytical

Chemical Laboratories
1960 Devon Avenue

Elk Grove Viliage, IL 60007
312/981-9212
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Readers’ comments

Of scenarios and sophists

To the Editor: It is unbelievable to
me that the American Electronics
Association continues to make head-
lines with its “projection™ that the
number of electrical engineering
graduates must triple in five years
(“U. S. asked to help produce EEs,”
Nov. 17, p. 96). Here’s another pro-
jection using the AEA approach but
different premises.

The number of graduates (in engi-
neering) has approximately doubled
since 1973 —about a 9% annual rate
of increase. The Wall Street Journal
(Nov. 17, p. 1) reports that employ-
ment of engineers among 164 em-
ployers fell 8% since March. That
amounts to an 8% drop in seven
months, or an annual rate of 14%.
Projecting this figure over five years
would mean that about half the pres-
ent engineers will be out of work and
there will be no jobs for the new
graduates who will number 54%
more than now. This is about as
believable as the AEA’s predictions.

Back in the real world, the engi-
neer’s purchasing power is decreas-
ing. In 1960, I started at $7,200. The
consumer price index has since
increased by a factor of 3.15, making
an equivalent starting salary today
$22,600. With today’s higher taxes,
it can be seen that the 1960 graduate
was better off than 1981°’s.

Shortage? The data indicates
otherwise.

Richard G. Wiley
Syracuse Research Corp.
Syracuse, N. Y.

A good hobby

To the Editor: It’s been a long time
since I've honestly felt there was a
shortage of skilled people in the elec-
tronics industry.

In recent years, I've been recom-
mending that young career-seekers
avoid electrical engineering. It’'s a
good hobby but a poor livelihood.
The classifieds tell the story. Nobody
seriously needs engineers. The head-
hunters want to stuff their filing cab-
inets, but that’s about it.

I’m sure your Career Outlook col-
umn and editorial articles take the
shortage attitude for a reason: engi-
neers, uncertain of their positions,

want to read that their skills are in
demand. There may be more sinister
reasons, but the flavor of your ver-
biage is probably the result of more
simple and direct motives.

I'd like to see articles that more
realistically reflect the serious prob-
lems seasoned engineers have when
they want to make a change. I con-
tend the majority of your readers
have a far more accurate picture of
the EE career field than your maga-
zine presents. As mature problem
solvers, they’d like to study the situa-
tion from a factual source.

Floyd G. Carle
Garden City, Kansas

Remedial electronics

To the Editor: Congratulations on
your editorial in the Oct. 20 issue
(“Opportunity, not license,” p. 26)
in which you excoriated the Univer-
sity of the District of Columbia for
its high-pressure advertisement in
The Washington Post. Surely, UDC’s
claim of a *“high quality” engineer-
ing education is at odds with the fact
that 90% of its freshmen cannot read
at the ninth grade level.

There is, however, another point
that was overlooked. How did upc
receive its accreditation from the
Accrediting Board for Engineering
and Technology in the first place?
ABET is the successor to the discred-
ited Engineers Council for Profes-
sional Development, which was ac-
cused of being much too lenient in
granting accreditation. Clearly,
ABET is following the same route.

Part of the problem is the “you
scratch my back and I'll scratch
yours” attitude on the part of the
college professors who comprise the
accrediting teams. These teams—
IEEE calls them the Boards of Visi-
tors—are appointed by the various
engineering societies. Care is taken
to ensure that no whistle-blowers or
boat-rockers are included.

I have formally requested that
ABET initiate an immediate reaccre-
ditation of UDC, and I have volun-
teered to be a part of the team.
Would anyone care to bet on the
outcome?

Irwin Feerst
Massapequa Park, N. Y.
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Interested in

The Mark Williams Company an-
nounces COHERENT™ a state of the art.
third generation operating system.
COHERENT is a totally independent de-
velopment of The Mark Williams Com-
pany. COHERENT contains a number of
software innovations not available else-
where, while maintaining compatibility
with UNIX*. The primary goal of
COHERENT is to provide a friendly en-
vironment for program development. The
intent is to provide the user with a wide
range of software building blocks from
which he can select programs and utilities
tosolve his problems in the most straight-
forward manner.

COHERENT and all of its associated
software are written totally in the high-
level programming language C. Using C
as the primary implementation language
yields a high degree of reliability, port-
ability, and ease of modification with no
noticeable performance penalty.

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNIX,
enabling the large base of software
written to run under UNIX (from numer-
ous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental con-
cepts. Central to this design is the unified
structure of i/o with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine’s resources are used in the most
efficient way. The major features of
COHERENT include:

* multiuser and multi-tasking facilities,

® running processes in foreground and
background,

® compatible mechanisms for file, device,

and interprocess i/o facilities,

the shellcommand interpreter—modifi-

able for particular applications,

distributed file system with tree-struc-

tured, hierarchical design,

pipes and multiplexed channels for

interprocess communication,

asynchronous software interrupts,

® generalized segmentation (shared data,

writeable instruction spaces),

ability to lock processes in memory for

real-time applications,

e fast swapping with swap storage cache,

e minimal interrupt lockout time for real-

*UNIX is a trademark of Bell Labs
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time applications,
® reliable power failure recovery
facilities,
fast disc accesses through disc buffer
cache,
* loadable device drivers,
process timing, profiling and debug-
ging trace features.

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software com-
ponents: SHELL, the command inter-
preter; STDIO, a portable, standard i/o
library plus run-time supportroutines;
AS, an assembier for the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
object format with *‘AS’ above; DB, a
symbolic debugger for C, Pascal, Fortran,
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (used in fil-
ters) fashioned after‘ED’; GREP, a pattern
matching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator; YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter; LEARN,
computer-aided instruction about com-
puters; DC, a desk calculator; QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system.

Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in future releases.

The realm of language supportis one of
the major strengths of COHERENT. The
following language processors will be
supported initially:

e C a portable compiler for the
language C. including
stricter type enforcement
in the manner of LINT.

* FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard.

portable implementation of

the complete 1SQO standard

Pascal.

s PASCAL

higher performance
software?

e XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter

The unified design philosophy underly-

ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
(about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilers running under COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in a single program.

In part because of the language por-
tability discussed above, and in part be-
cause of a substantial effort in achieving
a greater degree of machine-indepen-
dence in the design and implementation
of the COHERENT operating system,
only a small effort need be invested to
port the whole system to a new machine.
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to a new processor
with about two man months of effort.

The initial version of COHERENT is
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34
Machines which will be supported in the
coming months are the Intel 8086, Zilog
Z8000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370,
among others.

Because COHERENT has been devel-
oped independently, the pricing is excep-
tionally attractive. Of course COHERENT
Is completely supported by its devel-
oper. To get more information about
COHERENT contact us today.

Mark
Williams
Company

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

Circle 9 on reader service card 9




OUR CMOS EPROM
WPE’VE GOT YOUR

N W g, Y
X '\M‘f?"i. \v'f‘;,‘ﬁ”",'ﬁ"'.'%.‘
" / oY ’7‘:.#{‘"!:",% :
v ('l’ ) “;}.l‘ “::"

". o x U af
_ N
RN /\“‘ %
AR l" 'y R K /‘ AN
4.:" i LN
) DII;,I AR / o
.'I"" A l'ﬂ’ [A p

3
X n,","" ;"',l .:"ﬁ,
o b3, I‘,
';. "l,\g‘:’,.»""
s, ;,"a,»’-;
. 'h"»lbl




COLLECTION:

SIZE AND PRICE.

TREND-SETTING EPROMS.
Intersil is the CMOS EPROM trend-
setter. First in 4K, and now in 8K too.
Adding to our lead in the fashionable
technology for the '80s.

Whether you're in program
development or volume production,
try on our 8K IM6657/58 (2048x4 and
1024 x 8, respectively) for size. They're
compatible with the CMOS ROMs
you're now using, including our IM6316
16K ROM, and with our IMé653/54 4K
CMOS EPROM:s.

LOW ACTIVE OPERATING POWER.

When it comes to low current
requirements, our EPROMs are a cut
above the rest. Only I00pA standby,
and active current that decreases with
lower operating frequencies. So battery
life can increase 100-fold in your low-
power applications.

FASHIONABLY FAST.

Our EPROMs meet and surpass
NMOS EPROM speeds, while adding
the CMOS advantages of low power,
increased reliability, and lower system
cost. At 5V, access time is a IMHz-
compatible 450ns. And if you need
speed at higher system voltages, our
10V "A” version gives you a 300ns
access.

WE'VE GOT YOUR STYLE.

Choose our industrial I|ne with a tem-
perature range of —40°C to +85°C.
Or we can tailor your order to military
specifications. With 883B processing
and full temperature range of —55°C
to +125°C.

EASY TO PROGRAM.

All our CMOS EPROMs can be
programmed by any standard EPROM
programmer with the proper personality
module. Or, you can get a dedicated
6920 CMOS EPROM programmer from
us. After all, we're the leader in CMOS
EPROM:s.

AVAILABLE NOW. OFF THE RACK.
The new 8K CMOS EPROM dramatically
expands Intersils EPROM production.
Both 4K and 8K CMOS EPROMs are in
stock. Call or write for our EPROM
data sheets and a delivery quotation.
Whatever your CMOS ROM or EPROM
needs, chances are we've got your size.

INTERNATIONAL OFFICES:
Northern and European headquarters:
Intersil Datel (UK) Ltd., 9th Floor,
Snamprogetti House, Basing View,
Basingstoke, Hants, RG2I 2YS, England.
Tel:(0256) 57361. TLX: 858041 INTRSLG.
Central European headquarters:

Intersil GmbH, 8000 Munchen 2,
Bavariaring 8, West Germany. Tel:
89/539271. TLX: 5215736 INSL D.
Southern European headquarters: Intersil,
Inc., Bureau de Liaison, 217 Bureaux de
la Colline, Batiment D (2E Etage) 92213
Saint-Cloud Cedex, France. Tel: (1)
602.58.98. TL.X: DATELEM 204280 F.
Far East headquarters (except japan):
Intersil, Datel (Hong Kong) Ltd., Rm.
1603, Perfect Commercial Bldg,, 20
Austin Avenue, Tsim Sha Tsui, Kowloon,
Hong Kong. Tel: 3-7214286-7. TLX:
39979 INTDL HX. Japan representative:
Internix, Inc., Shinjuku Hamada Bldg.
(7th Floor), 7-4-7 Nishi Shinjuku,
Shinjuku-Ku, Tokyo 160, Japan. Tel:
(03)369-1101. TLX: INTERNIX J26733.

Intersil Datel (UK) Ltd.

9th Floor, Snamprogetti House,
Basing View, Basingstoke, Hants,
RG2I 2YS, England.

Tet: (0256) 57361

TLX: 858041 INTRSL G.

Dear Intersi:

Dress me in style. Rush me data sheets on
your IM 6653/54 4K EPROMs

IM 6657/58 8K EPROM:s.

My annual EPROM usage 15
approx. units.
My EPROM application s

Name

Company_

Address —

City/State/Zip______

Phone

E121581

- e 0



METALLIC

RESISTIVE

INDUCTIVE/CAPACITIVE

Johanson can
tune your waves.

Microwave tuning elements are a unique money saving
means of introducing a variable reactance into wave-
guides, cavities and other microwave structures. They are
excellent for applications requiring precision, low loss high
resolution tuning. The self-locking, constant torque drive
mechanism (U.S. Patent No. Re30,406) eliminates the need
for locking nuts and assures stable, noise free adjustment
in applications from L to W band.

Electronic Accuracy through Mechanical Precision

Manufacturing Corporation
400 Rockaway Valley Road Boonton, New Jersey 07005
201-334-2676 TWX 710-987-8367

Circle 12 on reader service card

News update

B Twice-jilted Gould Inc. finally
may be about to acquire a semicon-
ductor manufacturer. From its Roil-
ing Meadows, Ill., headquarters, the
electronics and electrical products
conglomerate late last month an-
nounced an agreement with Ameri-
can Microsystems Inc. by which the
Santa Clara, Calif., firm would
become a wholly owned Gould sub-
sidiary. The proposed deal involves
an exchange of stock valued at about
$200 million.

Previous Gould attempts to ac-
quire a chip maker were thwarted
when the unwilling targets were
snatched up by other bidders.
Schlumberger Ltd. got Fairchild
Camera & Instrument Corp. [Elec-
tronics, June 7, 1979, p.42]. And
Mostek Corp., another Gould target,
found its white knight in United
Technologies Corp. [Electronics, Oct.
11, 1979, p. 100].

But this time, there are smiles on
both sides of the table. Gould, with
sales in 1980 of around $2.2 billion,
has promised autonomous operation
for AMI, whose sales that year were
$129.4 million. And AMI board
chairman and president Glenn E.
Penisten says he is ‘“optimistic”
about the marriage.

c-M0S. Gould was particularly
attracted to AMI’s complementary-
MOS lines, says Gould’s investor
relations director John W. Gannon.
C-MOS is the most frequently men-
tioned technology in Gould’s internal
surveys of future process-technology
needs, he says. Though Gould will be
“just another customer” for AMI,
“it will gradually expect to get a
larger percentage of their sales,”
Gannon adds. The company current-
ly purchases from $25 million to $30
million in semiconductor devices
annually.

Gould already has some circuit-
design capability internally and now
AMI provides the needed production
complement. Some 60% of AMI’s
integrated-circuit output is in cus-
tom or semicustom devices, with
25% to 30% of current chip produc-
tion in C-M0S.The firm now devotes
about 25% of its chip output to p-
channel MOS devices, with the rest
n-channel MOS.  -Wesley I. Iversen
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... keeps your product WORKING
Veal“ aftel" Vear. .o after Vear. In your keyboard or ours,

Cherry key switches just dor't fail. The knife-edge contact area is so small
(9 millionths of a square inch). . . the contact pressure so great (about 5,000 psi)
the gold alloy so pure and film-free . . . that you are assured of positive contact
every time. For 50 million operations and beyond. (Which is probably beyond the
life expectancy of your product!)
Cherry "heart of gold” keyboard switches are available individually or with
two-shot molded keycaps. Hopefully, you want keycaps. Because, we have keycaps
..in more legends, sizes, type faces than you're likely to find anywhere else.
Sculptured keycaps? We've got ‘'em. Gloss or matte finish? We've got hoth. Colors?
Lighted? Specials? Sure! Some “off the shelf” . . all at prices that make it obvious Get this 32 page, full colou:
why the Cherry way is the economical way to put a heart of gold in an%\keyboard catalog of Crerry "(eyboards'
} keyboard switches
and keycaps. Yours free
for the asking.

Cherry switches now
available locally from distributors.

CHERRY ELECTRICAL PRODUC‘TS CORP., 3608 Sunset Avenue, Waukegan, IL 60085
Circle 13 on reader service card




’ ‘ | Twice Actual Size

FULLY QUALIFIED

JANTX /JANTXV
RATINGS

TRW Optron

OPTICALLY COUPLED
ISOLATORS

NEW JAN 4N22A SERIES
OFFERS
HIGHEST RELIABILITY

You can't buy a more reliable optically
coupled isolator than one of TRW Op-
tron’'s new JAN 4N22A series. The
popular JAN 4N22A, 4N23A and
4N24A all feature fully qualified
JANTX AND JANTXV ratings.

These new TRW Opftron isolators
consist of a high efficiency, solution
grown gallium arsenide LED and a sili-
con N-P-N phototransistor in a hermet-
ically sealed 6-pin TO-5 package.
Minimum input-to-output isolation vol-
tage for the series is 1000 volts and
minimum current transfer ratios range
from 25% for the 4N22A to 100% for
the 4N24A.

New “A" version TRW Optron
isolators are a significant improve-
ment over the older 4N22 series since
the case is isolated from the sensor
and LED to eliminate the need for an
insulating spacer in many applica-
tions.

TRW Optron also offers a new
JEDEC registered series of high relia-
bility isolators in a 4-pin TO-18 pack-
age. The 3N243 series includes three
devices with the same reliability and
similar characteristics as the JAN
4N22A TO-5 series, yet in a smaller
package.

TRW Optron's complete
line of optically coupled
isolators includes other
immediately available stan-
dard devices in high-rel
metal cans and low cost DIP
and ofther plastic configura-
tions for almost every appli-

Sh2t3 cation.

Detailed technical information on
optically coupled isolators and other
TRW Optron optoelectronic products
... chips, discrete components, re-
flective transducers, and interrupter
assemblies . .. is available from your
nearest TRW Optron sales represen-
tative or the factory direct.

TRW orrron
A DIVISION OF TRW INC.

1201 Tappan Circle {
Carrollton, Texas 75006, us A
TWX-910-860-5958
214/242-6571
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TI's McDonnell leads revolution
in the hills of East Tennessee

On the surface, Johnson City, Tenn.,
may appear to be an unlikely site for
an up-and-coming Texas Instru-
ments Inc. division, but don’t be
fooled by the rustic mountain ter-
rain. Although the East Tennessee
location is miles
away from tradi-
tional technology
hubs, TI's corporate
fathers have plans
to make the Elec-
tronic Controls di-
vision a star per-
former in the
1980s, explains
Millard McDon-
nell, manager of
the operation.

The division, not
quite two years old,
is part of a quiet,
ongoing evalua-
tion—an industrial-

S

allow distribution of intelligence and
communication between machines.
Because manufacturing controls are
crucial to safety and profits, the reli-
ability of these factory networks
must be much higher than in the
office of the future.

“It’s very, very different from
office networks,” McDonnell says.

“If a word processor misses a bit,

Friendly. TI's Millard McDonnell says the secret of getting indus-
trial firms to use microelectronics is user friendliness.

automation revolution. It is rapidly
arming factories around the world
with solid-state programmable con-
trollers, which are replacing tradi-
tional mechanical relay switches and
boosting plant productivity with the
flexibility of digital technology.

McDonnell says that bringing mi-
croelectronics to the industrial world
has been no small task for controller
manufacturers, which include the
likes of Gould Inc.’s Modicon divi-
sion and Allen-Bradley Co. But TI
learned early on that the key to
replacing relays is “keeping it user-
friendly,” notes the West Texas
native, who graduated from Rice
University in Houston with a five-
year degree in electrical engineering.

McDonnell, who joined TI in
1958, hastens to add that “reliability
is the way to stay in the factory once
you get there. Features and prices
are important in this business, but in
the long run, reliability is the most
important —it must run and run and
run.”

The next major challenge facing
programmable-controller makers is
local networks in the factory area,
which, like office networks, will

then what you've got is a mad secre-
tary. If a factory network fails, then
you may end up with 50,000 gallons
of milk on the floor, or, even worse, a
fatal accident.”

Jackson looks for Altos
to triple sales in 1982

In 1977, when David Jackson started
Altos Computer Systems, the buzz-
word was bus-oriented systems. But
Jackson had a different idea: rather
than make a microsystem that could
be everything to everybody through
a wealth of plug-in boards, why not
make a single-board computer that
was most things to most people?

“If you build a machine with the
best price-performance ratio in its
field, you don’t have to define your
market, it defines itself,” claims
Jackson—a statement that departs
widely from the old established mar-
keting philosophies.

His idea worked, since today Altos
is one of the largest microsystem
manufacturers, shipping at a rate
that should mean a gross of $65 mil-
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PDP-11 and LSI-11
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world’s leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE / SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Ccontrollers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controllers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

® Registered trademark of Emulex Corporation
®Registered trademark of Digital EQuipment Corporation
T™ Trademark First Computer Corporation

CE3

SOUTHERN REGION
Houston, TX (713) 960-1050

(RN
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BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is required for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
controllers because First Computer
Corporation specializes in PDP-11
and LSI¥11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

T™

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we seli.
If for any reason these Tape and
Disk Controllers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in fuil. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to ali
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

TWX NUMBER 910-651-1916

computer corpomtion

645 BLACKHAWK DRIVE / WESTMONT, ILLINOIS 60559 (312)920-1050

WESTERN REGION
California (To be announced)

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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Monosil.

The original
semiconductor
foundry.

The semiconductor foundry business is not a new idea at
Monosil. In fact, we've been building wafers, chips and
packaged devices for over seven years using a variety of
processes including metal %ate CMOS, PMOS, NMOS, silicon
gate CMOS, PMOS, NMOS, I°L, ISO-C-MOS, bipolar, linear
bipolar, and dielectric isolation.

We can work from your mask, PG tape or composite design.
And. . .because we also do custom IC work, we understand the
importance of immediate response. Our foundry programs are
specifically designed for cost-effective product evaluation as
well as fast prototype delivery.

Monosil also maintains a complete line of gate arrays and
special 4-bit microprocessors. If you have questions about
custom IC development
of any kind, give us a call.

Monosil.
We were the

Yes, Monosil! Please tell me more about your

O3 Wafer foundry
(J Complete line of gate arrays
O Custom iCs

Name -
Title
Company S
Address
City _ S
Telephone ( ) _

(3 Special microprocessors
O Other

_State Zip _

I I B B N Iy

Simply clip out this coupon and send it to Monosil, 3060 Raymond Street,
Santa Clara, CA 95050. Or call us at (408) 727-6562. TWX 9103380540.

"

Monosil, Inc. European Office
3060 Raymond Street ; i In Brussels:
Santa Clara, CA 95050 [&\\\ 2-268.41.29
(408) 727-6562 TWX 9103380540 TLX 25387
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People

lion next year after $20 million for
1981. Jackson’s long-term goal for
Altos is “to join the ranks of Prime
and DEC,” hoping for sales in excess
of $500 million in five years.

The 44-year-old Jackson came to
the U. S. in 1963 from London with
a London University degree in math
and physics. Subsequently, he
worked as an engineer on a variety
of digital-computer-related projects
at several established firms. How-
ever, Jackson’s aspiration was al-
ways to run his own company.

In 1969 he made his first attempt,
starting Peripheral Technology with
$40,000 he had made in the stock
market and $500,000 that he ac-
quired in venture capital. About a
year later, it became clear that the
company was not going to be the
lifelong project that Altos is and he
bailed out, selling the company to
Pertec Computer Corp. for a profit
of about $100,000.

“In 1971, when Intel invented the
microprocessor, that started me

Paying off. David Jackson has parlayed his
single-board idea into a top industry spot.

thinking. I spent the next five years
working for computer firms in non-
engineering capacities, finally with
DEC, refining my ideas.” And in
1977, it all came together with the
Z80-based single-board microsystem
that has made Altos so successful.
“We’ve always been technology-
driven, and we intend to stay that
way,” notes Jackson. For the imme-
diate future, Altos is preparing to
ship its eight-user microsystem, an
8086-based affair that sells for
$10,500, with a choice of MP/M-86,
Unix, or Oasis operating systems. []
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| FRIENDLINESS. EXPANDABILITY.

Informative HP manuals, Just plug in the HP interface bus
helpful error messages, and (HP-IB) and add up to 14 peripher-
‘automatic syntax checking als without disassembly.
make BASIC language
programming easy.
12-DIGIT ACCURA(Y.
; Not just 9!) Th 5 ¢
FULL-SCREEN EDITING. R
Edit the easy way — without HP SOFTWARE.
retyping entire statements. Powerful, time-saving
Insert, change, or delete solutions to your
characters at the touch of a key. everyday problems.
PORTABILITY.
INTEGRATED i Keyboard, CRT, printer and
GRAPHICS. ., 1 storage — all ina
Al b 20-Ib. package.
yze a better So you'll have
way — with graphics. ; Rt computing power
Document your ks o P ot O wherever you
LCS‘gtS with w need it. . office,
p;‘(l)' tS'COPY L - lab, field, or

il P S
e - i

SN —
€3 7

a TiME~ 9008€23 SEC
ABSCHAX)e 570 3674287

Hewlett-Packard
put it all together.

The HP-85 personal computing system. computer with power and dependability, look at

Leave it to Hewlett-Packard to put a lot of power the HP-85. all her f :

in a little package. Plus flexibility, portability, and all We putit Ltogethenian youb

the other features you'd expect to find in a personal. For further information, phone toll fre, ..

professional, integrated computing system. 800-547-3400, Dept. 2 14N, except Alaska/Hawaii.
Turn it on and the HP-85 is ready to go. You're In ()reg(m, call 758-1010. Or, write Hewlett-Packard,

off and running using HP software or creating your Corvallis, OR 97330, Dept. 214N. 61122

own programming solutions. There's no boot- When performance must be measured by results.

strapping. And since the operating system and
powerful BASIC language exist in ROM, they use HEW LETT
PACKARD

almost none of the available RAM. 6
If you've been looking for a friendly, integrated
Circie 17 on reader service card



SINCE 1976,
ONE FAMILY
HAS

QUIETLY
CONTROLLED
THE WORLD.




Think about it for a minute.

There are all kinds of microcontrollers
on the market today. Handling literally
billions of control functions all over the
world. In everything from toys to terminals
to satellites.

But when it comes to performance,
flexibility, and quality, there's one family
that's taken control right from the very
beginning. And set all the standards.

Our 8048 family of microcontrollers.
Because ever since we introduced the
8048 five years ago, it's quietly established
itself as the World Standard in every way.

With more customers, more design wins,
and more second sources than any other
microcontroller. All of which makes our
8048 family a very attractive choice. No
matter what you're designing.

Because of the obvious benefits of our
learning curve. High volume, lower cost,
higher reliability.

Because of the worldwide acceptance
of the 8048 architecture. So you can look
forward to a long life. And so you can hit
the ground running with new applications,
cutting both development costs and time
to market.

Because the
8048 family
isstill in g0,
the earlier
stages of its
life cycle.
Which means
you'll be able
to grow right
along with it,
whether you're

8048

upgrading from 4-bit or looking for an
easy path for future expansion.

And because we give you pin-compat-
ible EPROM versions for even faster
design cycles. Plus a complete package
of hardware and software development
support. A whole variety of products
based on the 8048 architecture, to fit your
exact application. And a huge network of
factory and field applications engineers to
give you the support you need.

With all this going for us, it's easy to
see why the 8048 has become the world’s
best—seﬂing 8-bit microcontroller. And
we'e fully committed to keeping it that
way. You can count on us to deliver the
volume you need. When and where you
need it.

Wed like to tell you more. About
applications. About customer training.
And about all the 8048 family. Incluging
our new high-performance 8051. Our new
8749 and 8751 EPROM microcontrollers.
And our brand new low-power CHMOS
Versions, too.

Just get in touch with your local Intel
distributor. Or write Intel Corporation,
3065 Bowers Avenue, Santa Clara,
CA 95051. (408) 987-8080. We'll
send you complete information.
And help you
quietly take
control of a
nice big share
of your own
market.

- ‘delivers
|n solnltions

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

TE

THE GRAPHICS
STANDARD

Fast copies. Raster scan
or storage tube.

It's easy to get attached
to aTektronix CRT copier.

The fine art of quick
CRT copies: no one has
mastered it better, for
more kinds of terminals,
than Tektronix. Owners of
Tektronix terminals aren't the
only ones to take advantage
of our leading hard copier
expertise. Far fromit: our
copiers are plug-compatible
with both storage tube and a
wide variety of raster scan
terminals. They can copy
the most detailed mono-
chrome and continuous tone
images, and provide eco-
nomical gray-scale repro-
ductions of color displays.

For precision’s sake:
a complete line of fiber
optics copiers. Compact,
quiet, reliable, our extensive
4630 fiber optics series is
designed for the sharpest of
copies. No toner or chemi-
cals are ever required.
The 4630 Series is your best
choice for the most exacting
reproductions, for gray
scale working copies of
color video displays, or for
photographic-quality im-
ages from either single page
or continuous roll feed
copiers.

For practicality’s sake:
our electrostatic devices
offer an extra measure

of economy, without
shortchanging you on
quality. Our 4610 Series in-
troduces an electrostatic
process that's economical,
and that produces darker,
smoother lines than ever be-
fore. The copiers are light
weight, use a new easy-
loading dry toner, and pro-
vide the perfect solution

to everyday CRT copier
requirements.

However your needs
evolve, you’ll develop a
lasting attachment to
Tektronix. You can multi-
plex as many as four work-
stations to one Tektronix
copier. Clean, dry results
come out in seconds, at a
cost of just pennies a page.
Of course, fast service is
available, if you ever need
it, from expert Tektronix
service people around the
world.

You can also get attached to
Tektronix as a prompt re-
source for copier supplies,
including the highest quality
dry silver and electrostatic
paper; toner; and intercon-
necting cables of various
lengths.

For additional literature, or
the address and phone
number of the Sales Office
nearest you, contact
Tektronix.

U.S.A., Asia, Australia, Central
& South America, Japan
Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512

Oregon only: 800/644-9051
Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa, Middle East
Tektronix Europe B.V.
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada, Inc.
P.O. Box 6500

Barrie. Ontario L4M4V3
Phone: 705/737-2700

Tektronix

COMMITTED TO EXCELLENCE
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A processor and a 2500
gate controller that shatter
the sub-100ns microcycle
barrier. A 50ns 16 x16 multi-
plier. A 16K PROM with a
35ns access time.

And that’s just a preview

of what our new process the Am2901 back in 1975,  ion implanted, oxide isolated

lets us do. we've been making every-  process. It gives us smaller
thing in our 2900 family chips; faster, more complex
faster and denser. Now, devices.

thanksto IMOX; were doing And because IMOX lets us
it even better than before.  use ECL internal structures
IMOX is our advanced, with TTL1/O, you get all this
unbelievable speed without
any interface problems.

Ever since we started the
bipolar LSI business with

Advanced Micro Devices  Austria: Kontron Ges. m.b. H.. A-2345 Brunn am Gebirge. Te!:(02238) 8 66 31 Telex. 79337 Belgium: AMD Overseas Corpcration, B-1150 Bruxelles Tél
(02) 77199 93. Télex 61028. « MCA Tronix S.PR.L.. B-4200 Ougree. Tél: (041) 36 27,80 Télex 42052 Denmark: Advanced Electronic of Denmark Aps. DK-2000 Copenhagen F Tel
(01) 19 44 33. Telex: 22 431 Finland: Komdel OY, SF-02271 Espoc 27 Tel: (Q) 885 011 Telex 12 1926 France: AMD. S.A , F-945¢8 Rungis Cedex Téf: (01) 686 91.86 Télex: 202052

Germany: AMD GmbH, D-8000 Miinchen 80. Tel: (089) 40 19 75. Telex: 623883 « AMD GmbH, D-7024 Filderstadt 3 Tel: (07158) 3060. Telex: 721211. Italy: AMD, S.rl.. 1-20090
MI2-Segrate (M1). Tel: (02) 215 4913-4-5. Telex: 315286 Israel: Talviton Efectronics Ltd.. Tel-Aviv. Tel: {03) 444572 Telex: 03-34C0. Japan: AMD, K K. Tokya 168. Tel: (03) 329-2751
Telex: 2324064, « AMD, K K., Osaka 564. Tel: (06) 386-9161. Netherlands: Arcobel BV, NL-5342 PX Oss. Tel: (04120) 30335. Telex: 37489. Norway: A S Keel: Bakke, N-2011 Strommen
Tet: (02) 71 53 50. Telex: 19407. South Africa: South Continental Devices (Pty.) Ltd., 2123 Pinegowrie. Tel: (011) 789-2400. Telex: 4-24849. Spain: Sagitron S.A.. Madrid-1. Tel:

(01) 275-4824. Telex: 43819. Sweden: AMD AB, $-172 07 Sundbyberg. Te! (08) 98 12 35. Telex: 11602 « Svensk Teleindustri AB. $-162 05 Villingby Tel: $0£&) 89 04 35. Telex: 13033
Switzerland: Kurt Hirt AG, CH-8050 Ziirich. Tet: (01) 302 21 21. Telex: 53461 United Kingdom: AMD (U.K.) Ltd, Woking, Surrey GU21 1T Tel: (04862) 22121. Telex: 859103



ON MAY 41980,

AMD DISCOVERED A NEW WAY TO
MAKE HIGH PERFORMANCE ICs.

TAKE THE NEW 2901 C.

It’s half the size, one-
third the price, and more
than twice the speed of
the Am2901.

And were making high-
speed VLSI devices right
now that are going to re-
place three whole PC boards
of FAST or AS MSI. That’s

about 200 fewer chips—200
fewer ways to use power,
spend money and waste time.

FOUR BIG, HAPPY
FAMILIES.

You can come to AMD for
total design solutions, not
just a part here and there.

We've got high perfor-
mance IMOX LSI families

The International Standard of Quality guarantees these

electrical AQLs on all parameters over the o
range: 0.1% on MOS RAMs & ROMs; 0.2% on
.3% on Linear, LSI Logic & other memories.

ture
Logic & Interf:

rating tempera-

ipolar

for signal processors, control-
lers, CPUs, plus all the inter-
face and support you're ever
going to need. Not only that,
weTe using IMOX to make
the fastest, most complex
proms ever.

And all of them come with
a quality guarantee you
can’t get from anybody else.

If you want the newest,
the fastest, the most com-
plete families of high perfor-
mance LSI, call AMD. We'll
show you the light.

s Advanced Micro Devices ¢l

For more information, call one of our distributors or write the words "IMOX Family" on your letterhead and mail it to
Advanced Micro Devices Mail Operation, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom.
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Editorial____

Universities’ fear of R&D bills is misplaced

piece of legislation whose passage is of

vital and immediate concern to the high-
technology community in the United States
has up till now been moving smoothly through
the Congress. However, its critics have begun
to make headway with their lobbying such
that they could derail the measure.

At stake are two bills, one in each house.
They would redress, if only to a small degree,
the egregious imbalance that now exists
between the amount of research and develop-
ment money that flows from the Federal gov-
ernment to small businesses and the grants to
other recipients, principally the colleges and
universities. It is estimated that small busi-
nesses now receive a mere 4% of the $40
billion annual Government R&D dispensation.
But it is well known that these same small
businesses engender far more than their share
of technological innovations.

Enter the colleges. Understandably worried
that any funds to someone else would eat into
their pot, they have mounted a campaign
against the bills, which were introduced in the
Senate by freshman Republican Warren Rud-
man of Vermont and in the House by Demo-
crat John J. LaFalce of New York. The col-
lege administrators, academic scientists, and
Government research officials explain that
every little cut smarts in these days of vast
slashes in basic science budgets.

Rudman’s bill has 86 cosponsors in the
Senate, and the House bill carries close to 100
names. Ordinarily, support like this would
guarantee passage. But now the House Com-
mittee on Science and Technology and the
House Committee on Energy and Commerce
have both asked for a shot at the LaFalce bill
before it gets to the floor. Both committees
are viewed by Capitol Hill observers as sym-
pathetic to the universities’ side.

Rudman’s bill would require Federal agen-
cies with annual R&D budgets over $100 mil-

lion to establish small-business innovation
research programs. Those programs would
receive at least 1% of the funds the agencies
allot to outside R&D.

The LaFalce bill in the House differs from
Rudman’s mainly in that the amount to be
diverted to small businesses would be at least
3%. However, Rudman’s bill exempts grants
and contracts from other sources while
LaFalce’s are not. In both bills, the percent-
ages mandated are minimums.

The universities claim they do not object to
spreading Federal seed money among small
businesses so much as they are opposed to the
rigid quotas. Some spokesmen for the aca-
demic science establishment suggest that the
SBIR programs should compete for agency
funds just like other programs.

o respond, first of all, the growth rates of
T small businesses generally outstrip those
of large corporations, generating more new
jobs than other segments of the society. Cer-
tainly, in a time of climbing unemployment,
any enterprise that adds jobs to the economy
should be encouraged.

Secondly, the amount of money involved
here is relatively paltry by Government stan-
dards—the LaFalce version in its present form
would provide but $1.2 billion a year.

Most of all, the critics’ suggestion that
small businesses should throw their lot in with
big business is cynical, to say the least. The
small entrepreneur has neither the time nor
the resources to lobby for Federal funds.
Under the system now in effect, small high-
tech firms have received next to nothing—
what is to say they will do better in the
future?

The Rudman and LaFalce bills deserve to
be passed, and without further delay. A clear
signal from the Government that it encourages
small business is imperative.
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TRANSWAVE'’S Tiny BASIC
MICROCOMPUTER K-8073

STD (MOD) BUS 4.5 x 6.5 in.

5 Volt Only—Cussette

Tape In/Qut—2 Sense—
3 Flags—Interrupts

1K Byte Local RAM
[Expandable to 33K}

ART/RC Master, For Single
Wire Data 1/0 Of 128 Slave Units

Real Time Clock
W/Ext. Battery Backup
Yr, Mo, Wk, Day, Hour, Sec.

RS-232 For CRT
110—4800 Baud

DI-8020
20 CHN A/D

$262

DO-8028
8 CHN TRIAC
Controller

K-8073

9388

SINGLE UNIT

INPUT pPPPPPDECIS

TODAY’S NEEDS

How many times have you thought about
designing or purchasing the ultimate
intelligent control system but were dis-
couraged by the R&D time or price?
Transwave took the initiative of design-
ing one for you. Combining versatility
with low cost, the K-8073 Tiny BASIC
Microcomputer has already taken the
lead in the process control market. Pro-
gramming is reduced to mere hours
because of the on-chip Tiny BASIC
Microinterpreter. 1/0 is extended to
previously unheard of limits because
of the on-board ART/RC (Asynchro-
nous Receiver Transmitter/Remote
Controller).

This processor-like chip provides
bi-directional serial communication be-
tween the K-8073 and its remotely
located peripheral I/0 devices. In addi-
tion, the K-8073 can operate in a stand-
alone, satellite, or host mode. When
interfaced thru RS-232, you can utilize
your host computer, large or small, for
polling, editing and mass data storage.

New England: (617) 272-5676

Electronics /December 15, 1981

is encapsulated and hermetically sealed.
Abbott offers four models of DC to DC converters
for your specific military application. The high perfor-
mance Model C provides exceptional line and load
regulation of 0.1% and peak to peak ripple of less
than 50 millivolts. The CC dual output version is
available in 20 output voltage ranges with tracking
accuracy of better than 1%. Model B provides high
reliability at less cost than the Model C. Single output
BN and dual output BBN high efficiency switchers
have a wide input range of 20 to 32 VDC. All units
perform over the full military temperature range of
—55°C to 100°C. For full information, write or call:
Abbott Transistor Laboratories, Inc., Power Supply Div.
Western offices: 5200 W. Jefferson Blvd., Los Angeles,
CA 90016. 213/936-8185. Eastern offices: 1224
Anderson Ave., Fort Lee, NJ 07024. 201/224-6900.

Send for Full Line Catalog. 1,355 Models

INPUT

The DI-8020 is a 20 channel A/D input
module designed to collect data from
remote sensors monitoring temperature,
humidity, light, pressure, etc. Each A/D
module is capable of monitoring 16
analog and 4 digital signals. Remark-
ably versatile, the DI-8020 is adaptable
to any environment.

In addition to an extensive input
range. this A/D module eliminates the
usual installation hassles because of the
unique ART/RC communications route.
A single twisted pair or coaxial wire
serves as the bi-directional DPW (Data
Pathway) between the DI-8020 and the
K-8073 Tiny BASIC Microcomputer.
DECISION
After receiving data, the K-8073 exe-
cutes from your EPROM based Tiny
BASIC program.

OuTPUT

Completing the cycle of I=D—~0 is the
D0-8028: an 8 channel TRIAC Control
Module. This board features 8 optically

Microcomputer

in
' aqr'hy

abbott

MILITARY POWER SUPPLIES

Tiny BASIC Processor

Autostart EPROM
2K Byte

Utilities Firmware, For
EPROM—2K Byte
[Expandable to 24K}

EPROM Programmer, 2K
Byte Prm. Decoded—Req.
Ext. 25V Only

PPI, Programmable 1/0,
24 Lines

PP Interface Ribbon
Connector

N
!

NS/

ONPPPP OUTPUT

isolated TRIACS with a maximum rat-
ing of up to 300 Watts AC control per
channel. Receiving commands from the
K-8073 via the full duplex DPW, you
can daisy chain as many as 128 of these
“slave” stations.

STAND ALONE SIMPLICITY
Whether you free your mainframe, free
your mini or start from scratch, you can
let closed loop control be the minimum
configuration it should be. These cards
are exactly the fundamental pieces
needed for today’s control applications.
To order your K-8073 or for further in-
formation on the Vanderbilt Series 8000
Product Line, write or call:
TRANSWAVE CORPORATION, Cedar
Valley Building, Vanderbilt, PA 15486
Phone: (412) 628-6370.

COMPUTER DIVISION OF UTSC
Circle 25 on reader service card
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INS8073 Microinterpreter
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Meetings

International Winter Consumer Elec-
tronics Show, EiA (2001 Eye St.,
N. W., Washington, D. C. 20006),
Convention Center, Las Vegas,
Nev., Jan. 7-10, 1982

Symposium on Silicon Processing,
National Bureau of Standards
(Elaine Cohen, A308 Tecchnology
Building, NBS, Washington, D.C.
20234), Le Baron Hotel, San Jose,
Calif,, Jan. 19-21.

Internepcon/Semiconductor Interna-
tional Data and Telecommunication
show, Cahners Exposition Group
(222 West Adams St.. Chicago. Ill.

necticut Path, Framingham, Mass.
01701), South Padre Hilton Resort,
Brownsville, Texas, Feb. 3-5.

16th Annual Television Conference,
Socicty of Motion Picture and Tele-
vision Engineers (Lynne Robinson,
862 Scarsdale Ave., Scarsdale, N. Y.
10583), Opryland Hotel, Nashville,
Tenn., Feb. 5-6.

S5th European Exhibition and Con-
gress for Telecommunications, On-
line GmbH (Postfach 10 08 66, D-
5620 Velbert 1, West Germany),
Diisscldorf Fairgrounds, West Ger-
manv. Feb. 811

Make the most of your host
with the lowest cost
development tool available.

It's called RADIUS*. By using
one with a host computer (any
host 1), you can develop Z80 and
3870 applications for a lot less than
ever before. In fact, at $2995, plus
an emulation module, RADIUS is
the most inexpensive microproces-
sor/ microcomputer development
station available. Yet it's fast,
powerful and reliable.

Why? Because RADIUS lets you
take full advantage of the host’s
speed and power to develop the ap-
plication software. Once completed,
the software is downloaded to the
RADIUS (using a link-error-toler-
ant protocol). Then, using only the
RADIUS with the appropriate emu-
lation module, you can perform the
full range of real-time, in-circuit
emulation and debug needed for
hardware development and software
integration.

A very friendly user interface
makes it all possible. Local or remote
(witha MODEM) emulation capabil-
ity makes it very practical as well.
Because at the price we're offering
RADIUS, the idea of multiple devel-
opment stations is more affordable
than ever.

In a multi-user environment, for
example, you can connect several
RADIUS units to an appropriate host
and operate them simultaneously to
perform entirely separate jobs. This
configuration also supports the
development of multiple micropro-
cessors and microcomputers.

A SMART WAY TO DEVELOP
PLANS FOR THE FUTURE.

In addition to Z80 and 3870 emu-
lation capability, RADIUS will also
accept the forthcoming emulation
module for the MK68000, our new

-

B
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16-bit microprocessor. So no matter
which way you're going or plan to
go, 8-bit or 16-bit, RADIUS can help
you get there. For less.

Find out more by contacting
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006 (214) 323-
1801. In Europe, contact Mostek In-
ternational at (32)(02) 762.18.80. In
the Far East, Mostek Japan KK (03)
404-7261.

o
| O

*RADIUS i< a trademark of Mostek Corporation

tHandshake software packages available for DEC. PDP-11 and
VAX. More wi'l be available scon. For others. Mostek will pro-
vide source code and compatibility conversion instructions.
(DEC. PDP-1t and VAX are trademarks of Digital Ecuipment
Corporaticn)

©1981 Mostek Corporation
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7 reasons why the K100-D
is now the world'’s best-selling logic analyzer.

How the general-purﬁose K100-D beat out H-P to become #l.- ‘

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers to compare the K100-D with
H-P’s popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here's why:

1. t’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
teatures a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes available on all the
popular microprocessor systems
currently in use.

The T-12 “top hat’ for the

anatyzer remote diagnostic
capability. Other options
include the GPIB Analyzer
and RS232 Serial Data

2. It’s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

3. It’s fast.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4 ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

5. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic

Analyzer.

Circle 30 for Comparison i
Circle 31 for AMD lote roc foyr

Circle 32 for

7212 cnneunicator deta

= GOULD

Electronics & Electrical Products

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It's well supported.

You get full applications support
from the experts in logic analysis.

For a free copy of our "'Logic
Analyzer Comparison Guide;’
request card for microprocessor
system application notes, and
T-12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Ciara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.




No other oscilloscope offers
this much in one package.

Large 16K Memory

See things you've
| never seen before with a
| time resolution of up to
16,000:1 and a dynamic
range of up to 32,000:1.
Zoom in on the smallest
signal detail with expan- '
sion up to x256 on both 1
axes. By using subsec-
tions of memory, you can |
display up to 32 stored
waveforms simultaneously.

4-Channel
Operation

Capture, store and
display four signals
simultaneously using two !
plug-ins operating on
the same, or totally
independent, timebase
and trigger. Compare live
and stored waveforms in
real time. Even compare
interactive variables such
as voltage/current or
stress/strain using X-Y
display of either live or
stored signals.

Pre- and Post-
Trigger Delay

Look into the past or
future with a pre-trigger
delay from 500 nano-
seconds to 37 days or a
post-trigger delay up to
106 years. Avoid accidental
triggering by checking the
threshold and sensitivity
using the trigger-view
mode.

Signal Averaging

Extract repetitive
signals from noise using
sweep averaging. Even
smooth those slow, noisy,
one-shot signals by
using the unique point-
averaging mode.

Data
Manipulation

IEEE-488 and l
RS-2321/0

As with all Nicolet
scopes, manipulate stored
data using the pushbutton {
functions of add, subtract
or invert. With the 4094,
continue to expand this
capability with disk- [
extended functions of {
multiply, integrate, smooth,
RMS and much more. ’

Permanent Daltla
Storage

Alpbanumeric
Display

Get absolute or
relative measurements
from any portion of the
waveform using the
cursor-interactive time
and voltage readout.
The numerics include
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High-power TWT
has multi-octave span

Thin-film GaAs sheets
form huge solar arrays

Processor from National
to use Eurocard format

DEC adds triple CPUs
to mainframe line
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By placing very small T-shaped segments along the length of the tube,
Varian Associates has developed the world’s first multi-octave traveling-
wave tube that combines high power and continuous-wave operation. The
segments supply negative dispersion control, which synchronizes the tube’s
electron beam with its propagating electromagnetic field. Researchers at
Varian’s Microwave Tube division in Palo Alto, Calif., report that their
tube covers the 6:1 frequency ratio from 3 to 18 GHz; models designed
over the past 30 years did little better than 2:1. The helix tube is targeted
for the power stage of military electronic-countermeasure systems, such as
jammers, and can generate about 250 W ( + 54 dBm). Harmonic output of
the tube was kept below 5 dB—an exceptional figure compared with the
3 dB usually obtained in 2: 1-ratio versions. The efficiency ranges from 5%
to 12.5%. The work is sponsored by the U. S. Naval Research Laboratory
in Washington, D. C., which also has awarded Varian another contract for
a 2-to-18-GHz design.

On the heels of their success in growing thin single-crystal layers of
gallium arsenide with the Cleft approach [Electronics, May 19, p. 38],
researchers at the Massachusetts Institute of Technology’s Lincoln Labo-
ratory, Lexington, Mass., are now mapping a scaled-up Cleft process
aimed at producing monolithic solar-cell arrays up to 4 ft on a side. If
successful, the effort would result in the largest-area single-crystal
semiconductors to date. In the plan, large master panels of ceramic would
be placed in an epitaxial reactor and coated with single-crystal GaAs. The
2-by-4-ft GaAs sheet then would have front contacts and an antireflection
coating applied and only then would be separated from its master panel.
The system would cut costs drastically by offering huge economies of scale
and by side-stepping several fabrication, encapsulation, and packaging
phases. Cleft-built solar cells already have shown 21% efficiency in tests.

A new board line based on its P2c-MOS NSC800 chip set is expected to
emerge from National Semiconductor Corp.’s Microcomputer Systems
division in the second quarter of 1982. The line will not be based on Intel’s
Muitibus as its predecessors were. It will use a single-width Eurocard
100-by-160-mm format designed solely for complementary-Mos devices.
The target market of the Santa Clara, Calif., division is primarily users
seeking more speed and power than they are getting from their RCA 1802s.

Digital Equipment Corp. is unveiling new hardware and software for its
DECsystem-10 and -20 mainframe computers. Most eye-catching is a
triply redundant multiprocessor system, called SMP, or symmetric multi-
processing, by the Maynard, Mass., firm. The new capacity uses three
DECsystem-1091 central processing units with at least 1 million 36-bit
words of memory. DEC expects many of the triple-CPU systems to be
retrofitted to existing mainframes. The firm also is marketing a more
powerful version of its DBMS software, plus enhanced Fortran and Cobol
compilers. Depending on the application, the new software may be from
18% to 100% more powerful than older versions. Finally, the company is
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NCR to introduce
denser n-MOS,

C-MOS cell libraries
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Hydroplaning
could yield
smoother IC wafers

Nestar net to add
CP/M capability

Addenda

Electronics newsletter

making its RPO7 high-density disk memory available for DECsystem use;
the 498-megabyte drive will have a data-transfer rate of 2.2 megabytes/s.

Look for NCR Corp. to expand its semicustom logic line next year with
two new standard-cell libraries for customer use. Scheduled for first-
quarter availability is an improved version of NCR’s original silicon-gate
n-channel MOS semicustom offering, brought out when the Dayton, Ohio,
company entered the merchant semiconductor market earlier this year
[Electronics, July 14, p. 48]. The new n-MOS cell library will expedite
customer designs that employ 4-um minimum geometries and perhaps up
to 3,000 gates per device. In comparison, NCR’s original semicustom line
involved a 6-um process and a maximum of about 1,000 gates per chip.
Also in the works is a standard-cell library for designs using a comple-
mentary-MOS process, expected to be ready for customer use during the
second quarter.

A new polishing technique for semiconductor materials promises very
smooth surfaces free of mechanical defects, faster polishing, and, by
implication, improved yield and throughput. Called hydroplane polishing
by its developers at the Massachusetts Institute of Technology’s Lincoln
Laboratory in Lexington, Mass., the system may beat today’s mechanical
and chemical polishing approaches. So far used on gallium arsenide and
indium phosphide, the technique removes material at up to 30 um per
minute, as much as 60 times faster than other methods, and the surfaces
produced are flat to within 0.3 um and free of mechanical damage. In the
new process, semiconductor wafers are mechanically suspended about 125
um above the surface of a smooth, spinning disk coated with continually
replenished etchant solution; the wafers thus hydroplane just above the
disk’s surface. The new method was developed to satisfy the stringent
surface-quality requirements of molecular-beam epitaxy.

A significant increase in capability is coming for Nestar System Inc.’s local
network. The Palo Alto, Calif., firm will shortly offer CP/M compatibility,
enabling users to store, retrieve, and share CP/M files and programs. Now
Nestar users can ship only Apple-DOS and assembly-language files and
programs around the net. With the new version, they can switch among
the various operating systems while staying on the network.

Kenneth Olson, president of Digital Equipment Corp., has been named
winner of the 1982 medal of achievement awarded by the American
Electronics Association. The medal, given annually since 1959, recognizes
significant contributions to electronics. Olson was honored because, in the
words of the citation, “he is generally credited with launching the
minicomputer industry when he founded DEC in 1957.” . . . RCA Corp.
plans to have a stereophonic sound version of its SelectaVision VideoDisc
player on the market in June 1982. By the end of the coming year, 20
stereo disks will be available, says Thomas G. Kuhn, vice president of the
VideoDisc division.
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adjustable carriage
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indicating column, error codes,
and configuration parameters

The Omni 800* Model 820 RO
Printer has the same designed re-
liability as its associate, the 810
RO. With more standard features
and options like expanded and
compressed printing, the 820 RO
offers greater flexibility for ad-
ditional applications. And, should
application needs change, the 820
RO is easily upgraded to a KSR
model for a modest cost. The pro-
ductive 820 RO Printer has all the
quality and performance you asso-

150 cps optimized
bi-directional printing

110 to 9600 baud
transmission speeds

ciate with the OMNI 800 Family.

TI is dedicated to producing
quality, innovative products like
the Model 820 RO Printer. TI's
hundreds of thousands of data
terminals shipped worldwide are
backed by the technology and reli-
ability that come from 50 years of
experience, and are supported
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Significant developments in technology and business

Infrared camera
relies on large
monolithic array

by Roderic Beresford, Components Editor

Sensitive platinum silicide
detectors are fabricated

in array made mostly using
n-channel MOS technology

Why struggle with compound semi-
conductors if silicon can do the
same—or better—job? That is the
question RCA Corp. is asking, now
that it has demonstrated an infrared
TV camera based on platinum sili-
cide detectors that can resolve tem-
peratures to within a fraction of a
degree.

The sensitive picture-sensing ele-
ments are readily fabricated on the
same chip with a charge-coupled-

device readout array. This combina-
tion promiscs thermal-imaging sys-
tems at a much lower cost than those
based, for example, on mercury-cad-
mium-telluride sensors that cannot
be fabricated monolithically.

The military has been using exotic
materials like mercury-cadmium-tel-
luride for years because of their high
conversion efficiencies for wave-
lengths of 3 to 6 micrometers—a
must for arrays with relatively few
elements to be scanned across the
scene. However, because its array is
stationary, RCA can use a detector
with a much lower efficiency in a
staring focal plane array, as it is
commonly called.

The 64-by-128-element array
[Electronics, Nov. 30, p.33] is the

largest staring IR imager ever
reported —the sensor chip is over 350
mils a side. Its quantum efficiency of
a few percent at 3-um wavelengths
marks an order of magnitude im-
provement over the first Schottky-
barrier-diode PtSi detectors devel-
oped by RCA two years ago at its
Princeton, N. J., research laborato-
ries with support from the Air Force
Systems Command’s Electronics
Systems division, Hanscom Air
Force Base, Mass. RCA Automated
Systems division, Burlington, Mass.,
developed the camera.

Conventional process. Except for
the PtSi detectors, the imager is fab-
ricated on a 3-inch wafer with a
conventional double-polysilicon n-
channel MOS process that produces
the transfer gates and an interline-
transfer buried-channel ccD array
for reading out the photogenerated
charges (see figure).

The key to fabricating the detec-

Hot shots. An experimental infrared RCA
camera detects heat variations of a fraction
of a degree C. Its 64-by-128-element sensing
array, housed in a Dewar flask, is immune to
blooming when a hot object is in focus.
Closeup shows the detail obtainable.
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IR sensor. A platinum silicide Schottky-barrier detector is formed on a silicon substrate
containing n-channel MOS gating and charge-coupled-device- read-out electronics. The
aluminum layer reflects infrared energy back into the active detector area.

tors is the precisely controlled depo-
sition of platinum on the same sili-
con surface, points out Walter F.
Kosonocky, a Fellow on the techni-
cal staff in Princeton who directed
the effort. Uniformly thin layers of
the pure metal —between 20 and 200
angstroms thick —are vacuum-evap-
orated, sintered to form PtSi, and
then etched to remove the unreacted
metal.

The response of the detectors is so
uniform—Iless than 0.5% root-mean-
square variation—that minimal pro-
cessing is needed to generate the vid-
eo signal for a television monitor.
This precision is in sharp contrast to
compound-semiconductor sensors
whose properties are much harder to
control.

RCA’s PtSi detectors operate by
internal photoemission from the sili-
cide itself. Incident photons with
energies above the Schottky barrier
height and below the silicon bandgap
level generate charge pairs in the
thin metal layer. The charges drift
apart under the influence of the
Schottky barrier’s reverse-bias field.

No blooming. Under high illumi-
nation, the diode becomes slightly
forward-biased, and the photocur-
rent saturates—additional excess
carriers will not contribute to the
signal. As a result, the imager does
not suffer from blooming. Further-
more, because the diode does not
store minority carriers, it can recover
quickly from an optical overload.

To operate the camera, the sensor
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chip must be cooled down to about
80 K, the temperature of liquid
nitrogen, to reduce the dark current.
The laboratory prototype uses a lig-
uid-air filled Dewar flask, but for
portable applications, a microrefri-
gerator could be fitted to the '/»-in.
package housing the chip. A ger-
manium lens focuses the incident
radiation onto the sensor array.

According to Kosonocky, RCA will
soon have a 200-by-200-element
array, and TV-like resolution will fol-
low. The company is researching the
market potential for the camera and
says that a product could be out in
18 months.

Besides the military applications
that originally motivated the project,
a low-cost IR imager is expected to
be widely used in medical and indus-
trial settings. RCA’s can, for
example, image the veins of a per-
son’s body.

Communications

AT&T to offer dial-up
56-kb/s data service

Moving toward the long-term goal of
establishing nationwide service on a
completely digital network, Ameri-
can Telephone & Telephone Co.,
New York, announced it is readying
its dial-up system to handle digital
data at a 56-kilobit-a-second rate.
Though this service for its business

customers will not be available
before 1983, on January 1 of the new
year AT&T will make public the
input specifications for the network-
channel terminating equipment that
it will supply for the digital hookup.

If there are no regulatory hitches,
then AT&T will offer purely a trans-
mission capability, unlike its unregu-
lated subsidiary which will offer
data processing as well (see “Bell’s
value-added service born again,”
opposite). It will also offer access to
proprietary packet-switching net-
works.

Currently, AT&T transmits data
through its Digital Data Service.
This service can operate as high as
56 kb/s, but special, dedicated lines
must be used and the service is not
switchable. Other companies’ ser-
vices—Tymeshare Inc.’s Tymnet
and General Telephone & Electron-
ics Corp.’s Telenet—also offer data
transmission through a packet-
switching network, usually at a 9.6-
kb/s rate with higher speeds avail-
able. According to estimates, the 56-
kb/s rate could satisfy as much as
90% of thé¢ needs of business for
long-haul data transmission.

Full duplex. Sending 56 kb/s over
the two-wire lines connecting the
telephone to the switching office was
not the problem; this and higher
data rates can be easily handled over
the typical distances involved. Rath-
er, the problem was to obtain the
full-duplex transmission. Half-du-
plex is easier, and this is what Bell
engineers will rely on with time-
compression multiplexing.

Using a burst mode of transmis-
sion, the line is operated half-duplex
at 144 kb/s. This is twice the 56-
kb/s rate, plus additional overhead
bits. With buffering, each end of the
data conversation may control the
line during the burst or remain
silent. The result is equivalent to
full-duplex transmission at 56 kb/s.

Existing long-haul facilities al-
ready have a substantial amount of
digital capability, but some analog
facilities are being replaced. With
echo cancellers and other such bit-
distorting gear removed, the lines
are suited for the new service.

So are the Bell Systems’ existing
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Dial up. An interface added on the user’s premises gives access to the dial-up digital data
service being readied by AT&T that will use much of its existing facilities.

central-office switches. The No.
4ESS switch is already a time-divi-
sion—multipexing digital switch
which handles 64-kb/s digitized
voice signals. It can be readily modi-
fied for digital data at 56 kb/s.

A bigger problem lies in modi-
fying the No. 1AESS. It is a space-
division—-multiplexing switch, usually
used with analog voice signals. It can
handle 56-kb/s baseband digital sig-
nals with modifications added on cir-

Bell’s value-added service born again

While American Telephone & Telegraph Inc.'s regulated operations prepare
to transmit 56-kilobit-a-second data directly over phone lines, the company
also filed in late November with the Federal Communications Commission a
plan to offer by January 1, 1983, data-processing capabilities through its
Advanced Communications Service. The plan, in compliance with the FCC's
Computer Inquiry Il ruling, also calls for the formation of a fully separate
affiliate on or before June 1, 1982, to handle the service.

ACS will be a packet-switching network with computing power permitting
data-generating and -receiving equipment with diverse protocols to commu-
nicate with each other. It will have storage and communications-processing
capabilities and will manage data networks as well as transport data. First
promised almost three years ago, ACS encountered software problems,
which have only recently been ironed out or may not yet be fully resolved.
This situation may also limit the kinds of services to be offered initially.

ACS would start with $3 million in cash and $56 million in assets from
AT&T and Bell Laboratories. The affiliate would issue equity shares to be
held by its parent. Up to $434 million would also be supplied over a four-year
period to support the new venture until it is on its own. Bell competitors are
unhappy at this arrangement since the new organization would not have to
go to the usual sources of money and pay market rates.

AT&T sources, pointing out that its filing with the FCC concerns financial
not technical matters, will not say what kind of services ACS will provide. Nor
will it speculate on data rates and equipment to be accommodated.

The new service will affect the business of many suppliers of value-added
communications services, however. These companies provide packet-
switched services to their customers using, in many cases, AT&T telephone
lines. Just how Bell will allocate the hard-to-get lines for long-distance packet
switching among these companies and its affiliate remains to be seen. -H.H.
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cuit boards. These boards provide,
among other functions, the balance
for hybrid conversion circuits, as
well as interfaces to adjust imped-
ance and voltage levels. The No.
1AESS also needs software to oper-
ate in the 56-kb/s data mode and to
perform loop-back tests to the cus-
tomer’s standard interface.

Access. Ac-powered terminating
equipment will be installed on the
customer’s premises. It will include
two analog voice lines that allow a
data call to be initiated with a voice
hookup. This procedure is required
by AT&T’s electronic switches. The
box’s eight external wires also
include four for digital data and two
for control. Actually, its interface is
similar to the one used with Bell’s
own present DDS.

The box performs *“‘a basic mini-
mum number of functions and does
not require that much intelligence,”
according to Gary J. Handler,
AT&T’s manager of network plan-
ning. It has a Bell Laboratories—de-
veloped microprocessor but needs
neither signal processors nor soft-
ware control. It also has buffering
and some custom large-scale inte-
grated circuits for its time-compres-
sion—-multiplexing mode.

AT&T described its channel-termi-
nating equipment at the National Tele-
communications Conference in New
Orleans on December 1. It is not the
first to come up with the idea of an
end-to-end switched data service on
the public network. A similar 56-
kb/s service in Japan uses special
dedicated switches, and Canada has
a switched data service at 9.6 kb/s.
There are also services of limited
geographic extent in Germany and
Scandinavia. -Harvey J. Hindin

Production

Hopes brighten for
silver-bromide resist

As engineers strive for finer inte-
grated-circuit geometries and great-
er throughput, they sometimes find
these two goals mutually exclusive.
Electron-beam lithography, for ex-
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ample, achieves the fine geometries,
but often requires more exposure
time than the relatively less precise
optical techniques.

One answer to this problem would
be more sensitive—and thus faster —
photoresists, and it would be even
more helpful if such resists were sen-
sitive to the three most popular expo-
sure media—light, electron beams,
and X rays.

Now a group at the Gca Corp.,
led by senior scientist Jerome M.
Lavine and Joseph 1. Masters, man-
ager of the Bedford, Mass., firm's
photo-materials research depart-
ment, has devised a resist technique
that can boast all these advantages.
Moreover, it may be only a year or
two away from the marketplace,
according to GCA, which is best
known in semiconductor circles for
its success with step-and-repeat opti-
cal lithography systems.

The basic material is one of the
oldest photosensitive materials in
current use, silver bromide. It has
been a main ingredient for more
than 20 years in emulsions for high-
resolution photomasks. But until
now, it has been unsuccessful as an
on-wafer resist because of problems
with contamination of the emulsion
and coating defects such as pin-
holing.

Emulsion banished. GCA’s answer
was to eliminate the emulsion.
Instead of applying the usual kind of
emulsion resist and then curing and
exposing it, a user first would lay
down a polymer layer that produces
a smooth surface for the photosensi-
tive material. A coating of silver
bromide is then evaporated atop it.
The typical layers of silver bromide
are about 2,000 angstroms thick, but
the thickness of the polymer layer
can be varied to suit the development
and etch needs of the process line.

Not only are there no emulsion
defects like pinholes, but the deposi-
tion process takes place in a vacuum
chamber and is almost totally free of
particulates. Lavine says that silver
bromide is “from tens to thousands
of times more sensitive” than com-
mon resist materials. So its shorter
exposure times would translate di-
rectly into greater productivity.
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Further, because the material is
sensitive to a variety of wavelengths,
users could combine exposure modes
in the same resist step, thus allowing
X-ray or electron-beam systems to
expose finer features while also
exposing the larger geometries with
ultraviolet light. With the present
technology, such multiple exposures
entail multiple resist steps, and this
slows production.

Under the Uv light, at wave-
lengths from 2,600 to 3,000 A, silver
bromide has a sensitivity of about 50
microjoules per square centimeter,
said to be more than a tenfold
improvement over polymer resists.
At the usual 7-A X-ray wavelength,
sensitivity is at least as good as in the
UV spectrum and is nearing electron-
beam sensitivity of 10-° to 10-'°
coulombs/cm.?

Lavine says that next year’s work
will concentrate on optimizing sensi-
tivity and resolution, as well as
improving edge acuity. Two ap-
proaches are being considered.

First, the company will experi-
ment with silver bromide applied in
very thin layers in order to eliminate
diffraction as a source of fuzzy
cdges. The second approach will be
to dope the silver bromide with other
elements or compounds, a technique
Lavine expects will reduce grain size
and help control sensitivity.

Another group studying a resist
for more than one type of lithogra-
phy is Sperry Corp.’s Research
Center in Sudbury, Mass. It has suc-
cessfully combined electron-beam
and UV lithography using Shipley
Co.’s 300-series resist [Electronics,
Nov. 30, p. 40].  -James B. Brinton

Software

CP/M house plans rapid expansion
through marketing change and money

From $6 million this year to $20
million next would not be bad
growth for any company, but it is

positively stunning for one specializ-
ing in software, a field noted for
having many small shops each turn-

Intel spreads its operating-system reach

Unwilling to put all its eggs in one or even two baskets, Intel Corp., Santa
Clara, Calif., will be backing all the currently popular operating systems for its
16-bit 8086 microprocessor. It has contracts with Digital Research for its
CP/M- and the multiuser MP/M-86 and with Microsoft for MS-DOS. It also is
after Bell Laboratories’ Unix and is negotiating with Microsoft for its version
of Unix, called Xenix.

In addition, Intel is pushing its own real-time operating system, iRMX-86,
most recently by embarking on a joint venture with Lifeboat Associates—
already the largest 8-bit software distributor—to form a users’ group calied
iRUG Corp. The first meeting is to take place during the National Computer
Conference in June. New York-based Lifeboat will manage the program, with
Intel supplying the money and equipment to kick it off.

Lifeboat itself will be using Intel's new 86/330 8086-based minicomputer
to start making its programs compatible with iRMX-86. *“We are going to our
OEMs and contracting with them to write software for iRMX-86 and expect to
print our first catalog in 1982, says Tony Gold, Lifeboat’s president.
Microsoft has already promised to bring up its languages under iRMX-86.

Intel's software distribution operation [ Electronics, Sept. 8, p. 39] will sell
Digital Research’s CP/M- and MP/M-86 line of operating systems and
languages. It is also putting CP/M-86 on a chip—in fact, the same chip that
houses its iRMX-86 operating system, the 80130, only with a reprogrammed
read-only memory. And intel is likely to commit the other operating systems
it is backing to silicon in the near future. -R. Colin Johnson
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The talk of the town!

General Instrument’s new
VSM2032 has made speech
synthesis the talk of the
town. In fact it speaks so well
we named it Orator.™

The VSM2032, a complete speech
system, is immediately available.
It needs only a power source and
speaker to start talking...in less
than an hour you can hear it
speak, fluently, with a 32 word
calculator/clock vocabulary that
combines to form over one billion
phrases.

You can use the Orator module
as a stand alone voice system
or interface it with industrial
equipment, vending machines,
instrumentation, arcade games,
computers or warning devices.

More than the spoken word.
With Orator you get a lot more
than talk. General Instrument’s
state-of-the-art technology utilizes
Linear Predictive Coding (LPC) for
speech data compression with
minimum ROM support. And to
obtain truly natural speech, a 12
pole cascade filter is used to
implement a mathematical model
of the human vocal tract so that
Aunt Mary sounds exactly like
Aunt Mary and not like Uncle
Walter.

Now. Talk’s cheap.

Simplified digital interfacing...
immediate availability...high voice
quality...low price...make Orator
VSM2032 an attractive and
feasible way to make your product
speak. At a cost of $99 (signifi-
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cantly less in production
quantities), you can't afford not to
hear Orator! And you can choose
from standard vocabularies os
your own vocabulary for orders of
250 or more modules.

The final word is up to you. The
VSM2032 is available now from
these distributors, Advent, Arthem,

Arrow, Diplomat, Future, Hallmark,
Pioneer and VSI. Or write Module
Products Dept., Microelectronics
Division, General Instrument
Corporation, 600 West John St
Hicksville, New York 11802.

We help you
compete.®

Sales Offices USA: CA, 213-322-7745 or 408-496-0844; FL, 813-577-4024;

GA, 404-588-1375; IL, 312-981-0040; IN, 317-872-7740 or 219-291-0585;

MI, 313-391-4070; MD, 301-730-8992; NH, 603-424-3303; NY, 516-733-3107; TX, 214-934-1654;
EUROPE: London, 01-439-1895; Munchen, (089) 27 24 049; Paris, (1) 365 72 50;

ASIA: Hong Konag, (5) 434360; Tokyo (03) 473-0281.

“Hear it like it is” at Winter CES, Las Vegas.
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ing out a few products.

Nevertheless, this is the leap in
sales predicted by company presi-
dent Gary Kildall for Digital Re-
search Inc., the Pacific Grove, Calif.,
software house that authored CP/M,
the industry-standard 8-bit operat-
ing system. The boom is coming
about largely because of a drastic
change in marketing strategy cou-
pled with the infusion of a hefty
amount of venture capital.

All of it is aimed at establishing
for six-year-old Digital Research,
which is still privately held, a domi-
nant position in the marketplace for
software for 16-bit microprocessors.
The company was forced to these
moves because it lost its longtime
partner in the 8-bit arena. Micro-
soft Inc., Bellevue, Wash., which has
high-level languages for cp/M, de-
veloped its own operating system for
the 1BM Personal Computer, based
on the 16-bit 8088 microprocessor,
and does not plan to support CP/M-
86 [Electronics, Oct. 6, p. 37]. More-
over, Lifeboat Associates, the New
York publisher that is the major dis-
tributor of 8-bit software, joined
forces with Microsoft and declined
to distribute 16-bit software from
Digital Research.

Kildall plans to use the venture
capital to buy the high-level lan-
guages he needs. “OEMs want a total
language environment for 16-bit ma-
chines,” he points out. In September,
Digital Research bought Compiler
Systems Inc., Sierra Madre, Calif.,
authors of the popular C-Basic for
business applications. And in No-
vember, it agreed to acquire M.T.
Microsystems Inc., Carlsbad, Calif.,
authors of Pascal/MT. Digital and
these companies have about $11 mil-
lion in sales this year.

With acquired languages added to
Digital Research’s own PL/1, Kil-
dall is already off to a pretty good
start, and he is looking to fill out his
in-house 16-bit catalog by buying
companies offering high-level lan-
guages such as Cobol and Fortran.
Possibilities include Cis-Cobol from
Micro Focus, APL/86 from Van-
guard Systems Corp., Forth from
Stack Works, Lisp from The Soft
Warehouse, and C from three differ-
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Price cut makes Unix stronger contender

As Digital Research with its CP/M operating system squared off against
Microsoft's MS-DOS, a suddenly much cheaper version of Unix, Bell Labora-
torles’ popular operating system for mainframes and minicomputers,
acquired a new dimension in the 16-bit microprocessor world. Western
Electric in November announced it was dropping the price on Unix, which is a
multitasking system, such that it will be much more competitive with Digital
Research's multitasking MP/M-86 for microprocessor systems. The new
price means systems can be sold with as little as $1,000 tagged on for the
license fee. Previously, the manufacturer of a multiuser computer system
would have had to charge several thousand dollars for Unix.

Western Electric's announcement detailed what is called the Unix system
3, a new version of the Unix version 7 system, and is supplied with the
Programmer's Workbench—a set of program development tools—as well as
a source-code control system. The previous arrangement was one in which
Western Electric required an OEM to prepay $50,000 toward future billings of
$750 for the first user on a single processor and $250 for each additional and
simultaneous user on the same processor. The package that Western
Electric now offers asks the original-equipment manufacturer to pay a flat fee
of $25,000 for the system 3 license plus $100 per processor for single-user
systems and $250 per processor (not per user) for systems that are
designed for anywhere from 2 to 16 users.

Bell has gone even further with high-volume OEMSs. It reduced the single-
user price to $70 and the price for from 2 to 16 users to $125, for vendors
who purchase $1 million worth of Unix. If a vendor purchases over $2.5
million worth, the price sinks even more, to $40 for a single-user system and

$50 for a 2-to-16-user system.

-Martin Marshall

ent companies. Application pro-
grams will be developed further by
expanding the training and support
of both original-equipment manufac-
turers and end users.

New distributor. As for distribu-
tion, “we are shifting our emphasis
on who we want to reach from a
large number of small OEMs to a
small number of large OEMs,” says
Kildall. Accordingly, Digital Re-
search recently signed up Hamilton-
Avnet, one of the largest electronics
distributors, to stock its software.
The large OEMs Kildall has in mind
include 1BM Corp., for whose Person-
al Computer Digital Research has
configured its CP/M-86. A version
for 1BM’s Displaywriter is scheduled
to be shipped this month.

Kildall is counting on making
inroads into IBM’s Personal Comput-
er market, even though IBM itself is
backing Microsoft’s MS-DOS with its
software publishing operation. Many
features of the Unix operating sys-
tem are incorporated into MP/M-
86, Kildall explains, which should
make it attractive. Moreover, the
multitasking system that allows sev-

eral jobs like edit, compile, and print
to be run simultaneously is available,
while a similar version of MS-DOS is
still being developed. Kildall hopes
that the convenience of using
MP/M-86, as has been reported by
Digital Research’s 20 OEMs and
3,000 end users, might persuade IBM
to offer it, too. -R. Colin Johnson

Fiber optics

Separated signals
aim at gigabit rate

Challenged to top the hundreds of
megahertz data rates that can be
obtained from step-index optical
fibers, experimenters at ITT’s Elec-
tro-Optical Products division and the
Stevens Institute of Technology have
devised a new multiplexing scheme
designed to give fiber-optic commu-
nication networks gigabit data rates.
Unlike wavelength-division multi-
plexers, an older technique that uses
input signals at different wave-
lengths, the new approach funnels
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SMART PLANT MANAGER DISCOVERS
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assemble even better
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acrylic adhesives and
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adhesives.

On the production line,
both replace old-fashioned
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you wait for a repairman or
replacement part.
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practically any surface.
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temperature. And resist just
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performance. No matter
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today.
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HYSOL DIVISION

THE DEXTER Z“ORPORATION

2850 Willow Pass Road,
Pittsburg, CA 94565.
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separate signals of the same wave-
length down the fiber.

Playing the angles. Key to the new
technique, says Gerald J. Hersko-
witz, professor of electrical engineer-
ing at Stevens in Hoboken, N. J., is
the fact that the plane-wave angle
incident to the fiber’s axis, as it is
reflected at the core-cladding inter-
face, is constant as the wave propa-
gates down the fiber. Thus, if several
plane waves of the same frequency
are sent on their way at different
propagating angles, and if these dif-
ferent waves can be separated at the
receiving end, a multiplexing scheme
is automatic. Herskowitz, George A.
Gasparian at ITT in Roanoke, Va.,
and their co-workers have taken the
first steps to do this.

Classic lenses. A classical bicon-
vex lens is used to focus two separate
input waves into the test fiber at
different angles. At the end of the
fiber, the two beams, tagged with
different modulation frequencies,
are separated by another well-known
device, a fresnel lens.

The bulk of the energy in the
waves comes out of the fiber in con-
centric rings and the fresnel lens
focuses these rings into separate
spots. The optical power in each spot
is then detected and displayed by the
spectrum analyzer. One important
parameter of the multiplexing sys-
tem, the crosstalk, is determined by
the ratio of the detected powers at
the modulating frequencies.

Herskowitz and Gasparian did
their work in cooperation with scien-
tists at the U. S.“Army Communica-
tions Research and Development
Command at Fort Monmouth, N. J.
Much must yet be done to ready the
technique for practical application.
For one thing, the crosstalk, which
depends on the fiber used, is around
—10 decibels to —15 dB or some 15
to 20 dB worse than theory predicts.

A more accurate model of the sys-
tem is needed. Also, both the input
and output coupling lenses must be
improved. What results are obtained
also depends on things like the
roughness of the core-cladding inter-
face, the fiber’s refractive-index uni-
formity, and any microbends in the
fiber itself. -Harvey J. Hindin
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Local networks

Voice studied for
Ethernet network

Convinced that Ethernet, the local
network it is backing, must transmit
voice, Intel Corp. of Santa Clara,
Calif., rolled out a report last month
that in effect says to prospective fet-
work customers, “Don’t worry, we're
looking into it, and it looks feasible.”

Some two years of studying the
problems involved with adding voice
to the packet-switched network were
described by Intel’s Donald K. Mel-
vin at the National Telecommunica-
tions Conference in New Orleans.
The project’s aim is to make
Ethernet competitive with other up-
coming local networks —like those of
Wang Laboratories—that will han-
dle voice transmissions.

Melvin’s feasibility study showed
that a combination of voice and data
could use Ethernet’s standard con-
tention-access, baseband digital
transmission over its coaxial cable.
In the study, he relied on experimen-
tal voice-transmission circuits on
breadboards and a computer synthe-
sis of key critical factors like traffic
loading, transmission delay, and the
mix of voice and data on the net-
work. (Actually, Intel will not dis-
close any timetable for developing

chips to do the job. Interface chips
for the data-only Ethernet are first
due next year.)

Results. For a network used exclu-
sively for voice traffic that accepts a
50-millisecond round-trip maximum
delay, Melvin concludes that up to
100 simultaneous conversions may
occur during traffic peaks. If only
one third of the telephones are busy
at the peaks, then 300 phones may
be connected.

In the case where 35% of the net-
work’s bandwidth is devoted to data
and the allowable round-trip delay is
a (still acceptable) 100 ms, then
Melvin says 78 simultaneous calls
may take place. He believes that
both these scenarios could yield
effective service.

To combine voice and data, Intel
will have to build new interface mod-
ules for telephones on the public net-
work, as well as for work stations on
Ethernet alone. There could also be
gateways to private automatic
branch exchanges and the public
telephone network.

A typical telephone-net interface
module, shown in the figure, would
provide the usual line-interface func-
tions such as ringing and two-to-
four-wire conversion, as well as digi-
tal buffering for eliminating packet
jitter. Also included are packet
assembly and disassembly, signaling
and control, Ethernet media access,
and transceiver and codec functions,
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Interface. The telephone network interface

module studied by Intel shows the usual

telephone-subscriber-line interface and codec functions, as well as the functions involved with
placing packetized voice and data onto the Ethernet coaxial cable.
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Opcrator eye fatigue is a major
cause of low productivity — and of
lost protits. That’s why companics
interested in a quick return on
investment choose Wild.

Wild human-engineered stereo-
microscopes dramatically reduce
eye-fatigue because they use parallel
rather than coverging beam paths.
Even after many hours of use ope-
rators’ eyes are relaxed and
unstrained.
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The result is fewer crrors, high
production rates and higher yields
that contribute to high rcturn on
investment.

Wild Stereomicroscopes have been
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advantage over the Greenough system, right,
in that the intermediate image planes are
parallel to the object plane and there is no tilt
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all under microprocessor control.

The PABX gateway would provide
similar functions but also converts
packetized voice into analog or
pulse-code-modulated digital signals
for connection to the public network.

Problems. Intel has concentrated
its first investigations on echo and
delay, which are the primary deter-
minants of voice quality. Delays in
gaining access to an Ethernet cable
vary from moment to moment
because of the network-access con-
tention and arbitration scheme.

Packet buffering can only do so
much; moreover, it and its memory
management are expensive, and too
much buffering is disconcerting to
the user. What is needed is to optim-
ize the number of packets transmit-
ted and their length, a problem Intel
continues to study.

Intel is also looking into the snags
variable delays cause for both PABXs
and telephone central-office
switches. The best solution to the
delay and echo problem is to mini-
mize the number of telephones con-
nected to the Ethernet. To make this
number as large as possible, how-
ever, Intel has been looking at vari-
ous schemes that could allow up to
10% of the transmitted packets to be
lost without voice-path impairment,
Melvin says.

The amount of echo and delay
that can exist before the user is both-
ered depends on the architecture of
the system. Thus, two- or four-wire
hybrid design, the kinds of modules
present, the use of echo cancelers,
and the like, are all relevant to the
network capacity problem, says Mel-
vin. Other factors Intel is consider-
ing include the mix of voice and data
and also the bandwidth of the sys-
tem’s data terminals.

Obviously, if Ethernet is to be
used with telephones, the grade of
service would have to be planned in
advance, based in part on usage hab-
its, traffic peaks, and densities. “Ad-
ditional research, experimentation,
field trials, and performance stan-
dardization are necessary before
these systems can be widely used —
especially when there is access to the
public switched network,” Melvin
says. -Harvey J. Hindin

46

News briefs

IBM realigns all U. S. marketing

The promised second phase of its marketing reorganization was announced
by IBM Corp. To segment its U. S. market by customer instead of by product
type, IBM will be combining the resources of the Data Processing, General
Systems, and Office Products divisions into two new marketing divisions. To
start up next month, each will market IBM's full product line to its assigned
customer groups<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>