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NCC REPORT: COMPUTER MAKERS BRACE FOR SOFTWARE CRUNCH/142
What's behind the sudden computer price rise/96
Shifting to gigahertz designs with magnetostatic-wave devices/ 123
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The trimmer gourmet's choice.
Feast your eyes on Boums Trimpoth trimmers — the
choicest and broadest trimmer line anywhere. A
banquet of trimmers with outstanding quality and
performance at cost-effective prices to please
the most discriminating design connoisseur.
Le Plus Grand Menu
Rectangular, square or round
Sealed or open-frame
Wirewound or cermet
Single or multi-turn
Select the size, shape, type of eleme
and method of adjustment to suit your
taste. They're served in an assortment of
resistance values and pin styles to satisfy all
of your design needs.
Boums is dedicated to serving all of your
trimmer requirements ...both now and in
the future. Look for future innovations in downsizing, increased performance and cost-effective

For Immediate Application—Circle 120

improvements. We're working on design solutions today
for your application needs tomorrow.
Introducing the Trim BinTTM Trimmer Kit. Here are
some appetizers to tantalize your trimmer palate: A
complete assortment of the most popular Trimpot
trimmers and MFTTm trimmers/resistors in a
convenient package for just $99.95*. A
value of over $200, the kit contains
127 parts representing 50 varieties of
resistances and pin styles, plus adjustment
tools and design aids. It's available from
your local Boums distributor.
Vive la Résistance! Call your Boums
representative or distributor for more
information and for your new 94-page
TR-1 trimmer catalog.
TR1MPOT DMSION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Ph: 714 781-5320. TWX: 910 332-1252.
European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Ph: 042 33 33 33. Telex: 78722.
•Domestic U.SA. price only.

For Future Application—Circle 220

HP: EXPERIENCE IN NAICROVVA

TECHNOLOGY

HP'S new budget-minded
Microwave Spectrum Analyzer
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The new HP 8559A
delivers precision
and convenience
for awide range of
applications.
HP's new 8559A Spectrum Analyzer plugin with the HP 182T display is easy-to-use,
economical, and portable. The combination weighs less than 40 pounds and its
rugged design makes it excellent for field
45002
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use. Most measurements can be made
using only 3controls. You simply tune to
the signal, set frequency span (resolution and sweep time are automatically
optimized), and then set the reference
level and read signal amplitude.
The 8559A is ahigh-performance
instrument at atruly affordable price.
For more information on this budgetminded instrument call your nearby HP
sales office, or write Hewlett-Packard,
1507 Page Mill Rd., Palo Alto, CA 94304.
Domestic U.S. mice only.
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Get 1 watt output from
your H-P generator
with aMini-Circuits amplifier!
0.05 -1000 MHz
from $199

Need more than the 10 mw available from
your signal/sweep generator or synthesizer
for system and subsystem testing?
Just add a Mini-Circuits' ZHL wideband
amplifier and boost the 10 mw level to 1
watt or +30 dBm. Also, there's an additional
benefit ... as much as 40 dB isolation will
be added between the generator and the
system under test. And VSWR is less than
2:1 over the full frequency range.
Upgrade your present generator now ...
check the specs and low prices below and
order your ZHL wideband amplifier today
... and we will ship within one week!

GAIN

MAX. POWER

MODEL

FREQ.

GAIN

FLATNESS

OUTPUT dBm

NOISE
FIGURE

NO.

MHz

dB

dB

1-dB COMPRESSION

db

ZHL-32A
ZHL-3A

0.05-130
0.4-150

25 Min.
24 Min.

±1.0 Max.

+29 Min.

10 Typ.

+38 Typ.

±1.0 Max.

+29.5 Min.

11 Typ.

+38 Typ.

+24V
+24V

ZHL-1A
ZHL-2

2-500

16 Min.
16 Min.

±1.0 Max.
±1.0 Max.

+28 Min.

10-1000

11 Typ.
18 Typ.

+38 Typ.
+38 Typ.

+24V
+24V

ZHL-2-8

10-1000

27 Min.

±1.0 Max.

10 Typ.

+38 Typ.

+24V

+29 Min.
+29 Min.

INTERCEPT
POINT

DC POWER

PRICE

3rd ORDER dBm VOLTAGE CURRENT S EA.
0.6A
0.6A
0.6A

QTY.

199.00 (1-9)
199.00 (1-9)

0.6A

199.00 (1-9)
349.00 (1-9)

0.65A

449.00 (1-9)

Total safe Inpu power •20 dBm, operating temperature 0°C to +60°C. storage tempe Mare --55°C to +100C, 50 ohm impedance, input and output VSWR 2 1max
For detaded specs and curves, refer to 1979/80 MicroWayes Product Data Directory, p 364-365 or EEM p. 2970-2971.

Worlds largest manufacturer of Double Balanced &fixers

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200
Domestic and International Telex 125460 International Telex 620156

Mini-Circuits
MINI-CIRCUITS LABORATORY
A DensIon of Sc.entlfIc Components Corp
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Making mainframe mathematics accessible to microcomputers, 114
COMMUNICATIONS

Magnetostatic-wave devices operate directly in gigahertz realm, 123
so FTWARF
C language's grip on hardware makes sense for small computers, 129
NATIONAL COMPUTER CONFERENCE

Special report: computer technology shifts emphasis to software, 142
DATA ACQUISITION

Recovering analog signals economically from BCD outputs, 155
INSTRUMENTS

100-MHz oscilloscope displays innovations in digital storage, 161
DESIGNER'S CASEBOOK: 136
ENGINEER'S NOTEBOOK: 170

39

Electronics Review
SOLID STATE: Custom IC conference features 512-K
Japanese ROM, 39
DATA COMMUNICATIONS: Network aims at linking
varied office gear, 40
Z-net allows easy add-ons, 40
COMMUNICATIONS: SLIC hybrid packs in functions, 41
BUSINESS: Foreign investments in U. S. firms zoom, 42
FIBER OPTICS: Bell designs fast, long computer link, 42
PACKAGING: 14-layer pc board packs chips closely, 44
INDUSTRIAL: Simple system charts factory-floor work
flow, 46
SOLID STATE: Motorola whips up big 8-bit batch for
Electro/80 show, 48
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monochrome speed, 77
FRANCE: Wafer stepper aligns chips fast, 78
BRITAIN: Phone links to carry teleconferences, 78

ELECTRONICS ABROAD: Taiwan's goal is high
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185 New Products
NCC PRODUCT REVIEW
32-bit computer is 16-bit-compatible, 185
Options for Naked Minis expand, 186
8-in, disk drive is fixed and removable, 188
Processor crunches 64-bit data, 190
Software lets 990 process text, 190
Harris interactive processor fits IBM 3270, 192
Unit prints photos of color video, 194
Array processor and CPU share memory, 198
Multiprocessor is expandable, 202
IN THE SPOTLIGHT: PCM tester does it all, 213
INSTRUMENTS: Coupler adapts units to 488 bus, 220
SEMICONDUCTORS: ICs for PCM lines insert right pulses
in time slots, 231
POWER SUPPLIES: Supply has 20-min backup, 244
DATA ACQUISITION: Transformers star in synchro-todigital converter design, 256
MATERIALS: Alloy attenuates vibration and noise, 268

WEST GERMANY: Molecular probe does little damage
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Highlights
Cover: 8087 handles math for microprocessors, 114
The new number cruncher in the 8086 family fully implements the proposed
IEEE standard for floating-point numerics—and offers a few extensions as
well. It has high immunity to overflow, underflow, and errors, thanks to a
"temporary real" data format that allows rounding of intermediate results.
The high-performance mos math-processing chip typically boosts the 8086's
calculation rate by afactor of 100.
Cover is by Art Director Fred Sklenar.
Motorola reveals strategies for 16-bit microcomputer battle, 89
With thousands of 68000 microprocessors coming off the line each month,
doubts expressed in some industry quarters that Motorola Inc. will soon have
peripherals ready to support them are countered by an announced schedule
of nearly a dozen peripheral chips. Supporting the firm's intention to sell
boxed 32-bit systems, planned silicon includes a memory management unit.
Positions of other industry competitors begin to solidify in light of this and
recent word from Intel Corp.
Magnetostatic-wave prototypes operate in microwave region, 123
Thin yttrium-iron-garnet films grown epitaxially —with techniques developed for magnetic-bubble memories—support magnetostatic waves that can
be used in filters and delay lines. Prototypes now being used in signal
enhancers and other devices operate at Ito 20 GHz.
Tight hardware control makes C code shine on small computers, 129
Code written in C, a structured, high-level programming language, can
manipulate computer hardware in the direct manner assembly code does,
making it especially useful for programming small computers. At the same
time, C offers portability and productivity advantages.
NCC special report: computer makers brace for software crunch, 142
Surveyed on the eve of the National Computer Conference, engineering
managers and research directors from a number of hardware makers have
software very much on their minds. Customers demanding complete solutions to specific problems are in effect asking them to do more software work
in the face of aprogrammer shortage.
...and in the next issue
Special report on the latest dynamic random-access memories ...a flexible computerized processing facility for large- and very large-scale integrated circuits ...developments in power MOS FETS . . . a new 32-bit
mainframe with large virtual memory ...breadboard-stage estimation of
light power coupled into butted optical fiber.
AAay 8 I980
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open the door to IEEE-488
with a KEPCO

multichannel
interface
with the Kepco interface, Model SNR-488-8,
you can put up to eight different programmable power supplies on an IEEE-488 bus

you can control

• high voltage (up to 1kV)
• unipolar or bipolar outputs
• both voltage and current
• with 12 bit or 3-bcd resolution
• small voltages with range selection
um

power from 20 watts to 1000 watts

• any instrument that'll respond to 0-10V
Use the reader service number to request an informative 12 page Brochure on how to interface power supplies to IEEE-488 or write Dept. CYF-14

KEPCCI®
KEPCO, INC. •131-38 SANFORD AVENUE •FLUSHING, N.Y. 11352 U.S.A. •(212) 461-7000 •TWX #710-582-2631 •Cable: KEPCOPOWER NEWYORK
Circle 5 on reader service card

Now...
the only
RF power
amplifier you
may ever need.
The new ENI 550L
delivers 50W, 1.5-400 MHz.

This single unit is so incredibly
versatile it can replace several
you may be using now. And you
may never need another. It's an
extremely broadband high
power, solid state, Class A linear
amplifier. It's rated at 50W from
1.5-400 MHz But it can provide
100 Watts from 5-220 MHz
All you need with the 550L is
any standard signal or sweep
generator and you've got the
ultimate in linear power for such
applications as RFVEMI testing,
NMR, RF Transmission,
ultrasonics and more
And, like all ENI power amplifiers, the 550L features unconditional stability, instantaneous
failsafe provisions, and absolute
protection from overloads
and transients
The 550L represents the pinnacle
in RF power versatility. There's
nothing like it commerciallyavailable anywhere' And it may be
the only RF power amplifier
you ever need
For more information, ademonstration, or afull line catalog,
please contact us at ENI, 3000
Winton Road South, Rochester,
NY14623 Call 716/473-6900, or
telex 97-8283 ENI ROC

The advanced
design line of
power amplifiers
6
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Publisher's letter
what better time to take a close
look at technology trends in computers than the arrival of the annual
National Computer Conference?
That's exactly what computers and
peripherals editor Tony Durniak has
done (p. 142) as part of our package
of articles and news stories tied to
the NCC, which this year will be held
in Anaheim, Calif.
As has been expected for some
years, the thrust of computer technology has now shifted to domination by software. "I see this concentration on software as a portent of
fundamental changes in the structure of the industry and in the way
the industry does business," Tony
observes. "Companies have begun to
set up special software divisions and
we may even see 'software factories'," he adds.
Computer companies have been
talking about the growing importance of software for almost a
decade. Now it's no longer atrend to
talk about—it's here. "Software
design cannot be ignored," Tony
comments, "nor will the anticipation
of so-called software in silicon come
close to altering the situation.
Design, distribution, and sale of software will engage the industry's
closest attention for some time."
Turning to the hardware, Tony
points out two major themes in stateof-the-art technology. First is what
he calls the "continuum of computer
power"—that is, the arrival of single
very large-scale integrated chips
with the capabilities of minicomputers or even mainframes. Second, as a
result of the first trend, computer
designers are probing deeper into
semiconductor technology.
Besides this look at computer
technical trends, the NCC package
includes a review of the conference
sessions (p. 150) and a special section devoted to exclusive new products to be introduced at the show
(p. 185). Once again the number of
exhibitors has increased, with over
400 companies occupying booths.
Those who attended the last NCC
in Anaheim will no doubt remember
the use of aparking garage—euphemistically called the West Hall—for
some of the exhibits. This year there
will again be a West Hall, but the

sponsors have made assurances that
the ambience will be improved.
Some $250,000 was spent on airconditioning equipment. In addition,
over 100 companies will have booths
in the Disneyland Hotel's lower
exhibit hall. This new hall, by the
way, used to be a parking garage,
which may be another NCC trend as
the industry keeps growing.

gtarting on

page 93 is astory writ'ten by WB2EZG, which is the
call sign of circuits editor and ham
radio operator Vince Biancomano.
The hitherto unsung saga of Doug
DeMaw's and Wes Hayward's efforts to upgrade the quality of ham
radio receivers and to establish standards of measurement is close to
Vince's heart.
He, too, has experienced the
receiver problems of the amateur
radio operator that DeMaw and
Hayward have tried to solve. And in
the 17 years since he got his license,
Vince has seen improvements in this
hardware.
In the case of transmitters, the
pendulum is swinging to equipment
one-upmanship. "Nowadays, it
seems the idea is to be the loudest,"
Vince complains. "With kilowatt
amplifiers out there, receivers sometimes can't handle the signal
strengths at the antenna and break
into oscillation from overloading,"
he explains.
A devoted operator, Vince tries to
make an annual trek to Monte Carlo, Monaco, carrying his radio gear
along in order to broadcast from one
of Europe's rare ham locations. The
objective is to be a"DX," one of the
foreign contacts prized by ham operators around the world. This year
Vince has another dream, which
should be more difficult to realize.
"Young Prince Albert of Monaco
is a ham operator, call sign 3A1A.
Maybe Ican use my radio connections to get an invitation to tea with
Princess Grace," he jokes.
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Priced from $29,950
Nicolet System 501
.>"
r
_
Th
and
drafting system. Investment
is finished, System 50's pen plotter inks a

Nicolet System 50 stores designs in its ri
use System 50 on the kind of work they
memory and displays them on ascreen .ne
efirst affordable are doing right now. With the many models
Your designers can draft layouts quickly
automatic
and options to choose from, you'll tailor
without effort. When the final layout
the system to fit your situation exactly.
clean original automatically.

Takes away system 50 performs all the

tedious, repetitive work #
on command. It can
revise layouts, repeat traces and pads
throughout adrawing and do lettering. It
can even take designs from one layout a
nd
drop them into another, positioning and
rotating them as required. It works on PC.
layouts, schematic diagrams, hybrid circuits and
mechanical drawings.
System 50 helps make original
More results designs and any revisions fast
ess effort. and easy. Because it makes your
design staff more efficient, more productive,
you'll get prototypes faster and get your product to the
marketplace sooner.
Your designers will be happier, too, because
System 50 is so easy to use. It makes their work less
tedious and more rewarding. They'll be free to spend
more time on the design aspects of their work. They can

the tedium.

l

,
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prices
range from $29,950 to
$59,730, and it's as
easy to operate as it is to afford. It's a
computer-aided drafting tool that you
just plug in and use.
System 50 is not only easily affordable
by all draf
ti
ng d
epartments b
ut i
tcan
actua lly p
ayf
or i
tse lf i
n a year th
roug h
increased production efficiency. System
50 is being successfully used in departments with only
afew designers as well as in departments with over
ahundred.
Find out how Nicolet System 50 can make your
department more efficient. Just write Mike Smith,
Nicolet CAD Corporation, 735 Addison Street,
Berkeley, CA 94710. Or phone
415/848-6600 to arrange a
demonstration soon.
System 50's

spending.

rT-1,

NICOLET
. CAD
-

CORPORATION
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Readers' comments
Doubts about Japan
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Complete
ranges
from 220 pF
to 1.0 pF
WIMA were first with
5mm pcm plastic film
capacitors — miniature
components designed
for semiconductor
technology.
WIMA plastic film capacitors show greater
reliability and should be
preferred to other types.

068
50W MA

The uniform lead spacing
of 5mm for the complete
capacitance range is
ideal for automatic
component insertion.
WIMA have always been
in the forefront of
plastic film capacitor
technology.

FKP 2: 220 pFto 0.01
FKC 2: 220 pFto 0.01 (tF:
FKS 2: 1000 pFto 0.015
MKS 2: 0,01 1&Fto 1.0
l(F:
(Typical values at 1000 Hz)

D.
D.
D.
D.

F.
F.
F.
F.
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1-2 x10 -3
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5-8x 10 -3
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California 91 505
(213) 846-3911
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To the Editor: Having chaired some
five sessions over the past eight years
at the annual IEEE Reliability Physics Symposium and as the author of
several technical publications in the
field, Ibelieve that Ican speak with
some authority about "How Japanese manufacturers achieve high lc
reliability" [March 13, p. 140].
The authors point out that "defect
density has an adverse affect on
device yield" and that "aluminum
corrodes easily in reaction to moisture"; that "handling precautions
are needed to protect devices from
static electricity"; that "ionic contamination has also been a major
cause of failure in semiconductor
devices"; that "crack-free passivation layers must be placed atop the
metalization"; and so on. The failure
mechanisms that they cite are very
old, very well researched, and very
well characterized, and they have
been under control for years now by
all of us.
The authors state, "In Japan,
quality-control activities are companywide. ...This is in sharp contrast to the approach to quality control taken in the U. S." This is certainly not true in the semiconductor
companies that Ihave worked for in
my 19-year career, including Texas
Instruments and National Semiconductor.
They also say that "a language
barrier works in favor of Japanese
industry. Most Japanese engineers
can read and understand the many
papers and publications on quality
control and reliability written in
English." It is true that they do have
a lot to read. The literature of Ic
quality and reliability is and has
been totally dominated by U. S.
workers. I would like to challenge
the authors to name just one significant failure mechanism that was
studied and first reported by a
Japanese worker. All of the mechanisms described in this paper were
discovered and originally reported in
this country.
Mr. Goto and Mr. Manabe write,
"Last year, when soft errors in
dynamic RAM's were big topics, NEC
had a rush of orders from all over

the world because it had no softerror problems in its 16-K RAMS. A
soft error is the transient upset of
memory caused by an alpha particle." NEC, however, was completely
unaware of this mechanism until
Intel's Murray Woods published his
classic studies in April 1978. And if
NEC parts did have any special
resistance to alpha particles during
the production year 1979, it was by
blind luck rather than via some
intentional special processing.
Regarding clean-room conditions
in the U. S. versus Japan, laminarflow clean benches were invented in
this country by Sandia. Also, aproperly designed clean room will not
transport particles from the floor to
the work areas because of the highly
directional nature of the filtered air
flow. And typical U. S. worker
clean-room attire is not substantially
different from that of the Japanese
in any case. We will admit that we
don't care what our people wear at
home.
When they say, "This seems to
have promoted a passive attitude
toward reliability assurance on the
part of the [U. S.] manufacturers.
They do not work on things for
themselves but follow the military's
lead," they are patently wrong. The
reliability and quality effort of my
employer, National Semiconductor,
which Ibelieve is representative, is a
major, top-priority effort that operates across all of the levels of the
organization.
The general flow of technical
innovation in solid-state electronics
has been and continues to be a oneway street from the West to the
East. Iknow of no significant innovation, from the germanium junction
transistor, through the first planar
TTL circuits, to today's ion implanted, arsenic-diffused n-channel
MUS microprocessor chip, that came
from Japan.
Japanese solid-state components
are not more reliable than U. S.
products. They never have been. In
my opinion, they most likely never
will be.
James A. Cunningham
Santa Clara, Calif.
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For Your Bit-Slice
Microprocessor Design

Microprograliln ing
Development
Systems
Hilevel Technology's development
systems are designed to make
microprogram development and
production testing fast, easy and
economical.
These high-speed development
and diagnostic tools emulate
PROMs of any conceivable size
and configuration with super-fast
RAMs down to 2Ons access time.
A host of edit and debugging
functions (including a 1K Trace)
are available. RS232 ports are
standard, featuring 19200 baud
for both up- and down-load of
microcode. The DS200 has an
optional printer port.

Ideal for all high-speed
microprogrammed processors
Meet two members of
Hilevel Technology's family
of high performance
development systems:

Our development systems are
superior in both hardware and
software design. They have
proven themselves in major
installations internationally —
with up to nine systems in use at
asingle location.

processor is co
and monitored via a
standard CRT Terminal.

For full details on what these and
other hardware and software
products can do for you,
regardless of your development
task or budget, contact:

HILEVEL

TECHNOLOGY, INC.

14661 Myford Road •Tustin, California 92680
Circle 9 on reader service card
(714) 731-9477

DS
The stand-alone D
is Hilevel Technology
lower-cost development
system.
REPRESENTATIVES INQUIRIES INVITED

For over ayear now, we've been
telling you the AmZ8000 is the best
16-bit microprocessor family there is.
But because different applications
demand different capabilities, now
we're going to tell you why the
AmZ8000 is better for your application—small business computers.

With our standard 4MHz CPUs, you
can move adata item every 2.5 µsec.
And you can interrupt the instruction to
take care of other business.

"The AmZ8000 is better
at handling strings of
characters or data words?

The AmZ8000 addresses up to 8M
bytes of memory directly. And every address reference can point to any location
in memory.
The AmZ8010 Memory
Management Unit works
together with the CPU
to allow you to identify
and assign anywhere in
memory as many as 128
segments of up to 64K
bytes each. And every

The AmZ8000 has
special block I/O
instructions that allow
you to move from
1byte to 64K bytes of
data in asingle instruction. Into or out of
memory. Ascending or
descending addresses.

"The AmZ8000 is better
at handling large memory
space with security:'

John Springer,
Product Marketing Manager,
AmZ8000 Family.

"The AmZ8000
is better for small
business computers!'

single segment can be protected.
Under program control, asegment
can be restricted to the operating system only. Or it can be read-only. Or it
can be execute-only. A DMA buffer
area can even be protected from any
access by the CPU. That's security!
Fact is, you can't get more software
security on any other small computer.

"The AmZ8000 is
better for easy, flexible
programming:'
Our macroassembler has structured
programming features that help you
write efficient code. We've got IFTHEN-ELSE statements, relocatable
output, and conditional assembly.

Cross-software is available, too.
And with AmZ8000's advanced architecture, your software doesn't have
to fight its way through register bottlenecks, We've got 16 registers. Count
them, 16. Use them for data, indexes,
addresses, or whatever you need.
There's even more: intelligent peripheral circuits for DMA; interrupt control
and floating point; bipolar support chips
to provide high-speed buffering and bus
interface; and hardware support for
operating systems.
And as if all that isn't enough, we
also give you MIL-STD-883 for free.
If you're designing asmall business
computer, think AmZ8000. It's available right now.
And it's the best 16-bit family for you.

Advanced Micro Devices CI
901 Thompson Place •Sunnwale. CA 94086 •Telephone: (408) 732-2400

Visit AMD at the National
Computer Conference, Booth #615
Disneyland Hotel Convention Center, Lower Level
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Reljability
where
it
counts

The expertise that
made Tecnetics one of the
military's leading suppliers
of DC-DC power supplies,
also goes into our AC-DC
supplies.
Tecnetics units are
designed, built and tested to
meet the highest military
standards. And proven under
the toughest military applications.
That's why Tecnetics is one
of the few suppliers publishing
the Mean Time Between Failure, .'N'N ..
and our method for determining it.
If it's high efficiency you need, come to the leaders in
Pulse Width Modulation technology.
Come to Tecnetics.

tecnetics

INCORPORATED

The DC-DC Experts and
400 HZ-DC, too.
1625 Range St., P.O. Box 910, Boulder, CO 80306
(303) 442-3837 TWX 910-940-3246
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Brochure describes Electronics
editorial reprints, services, books...
•More than 70 article reprints in 15 subject
categories
•Handy wall charts
•Custom-made reprint services
•Books especially for Electronics' readers

News update
la Techniques to detect moisture in
sealed integrated-circuit packages as
they go down production lines are
becoming available, prompted by the
need for cheaper, faster methods of
moisture analysis. Two companies
now offering moisture-sensing chips
are Harris Corp.'s Semiconductor
Group and Panametrics Inc.
Both report that their chips make
possible measurements correlating
favorably enough with mass spectrometry to meet the U. S. military's
evaluation requirements. Spectrometry has been the test method of
choice, but it is expensive—and it
usually cannot be done in house, so
results take one to six weeks. However, with ever more complex and
expensive ICs coming, users are
insisting on reliability tests such as
the moisture analysis.
Production. Unlike the recently
disclosed Massachusetts Institute of
Technology moisture sensor [Electronics, Feb. 14, p. 50], the Harris
and Panametrics chips are intended
primarily for production-line checks,
not automatic field monitoring. Both
firms' chips will withstand ic processing temperatures of 500°C.
Intended for insertion in a few lc
packages as part of aproduction run,
they cost less than $8 each in lots of
1,000. They yield measurements in
less than ahalf hour.
Unlike mass spectrometry, both of
the new techniques are nondestructive, so tests are repeatable. Harris
reports that repeatability of results
using this method is within ±2°C.
The Harris H10-55001-6 chip is
the heart of a testing scheme that
heats and cools the package so that
any moisture condenses onto the
chip. The more moisture that condenses, the greater the increase in
the circuitry's conductivity. A lot of
associated equipment for heating
and measuring is needed.
Panametrics' Mini-Mod-HT is an
aluminum oxide parallel-plate capacitor and reacts to the presence of
water-vapor molecules with varying
impedance levels measurable by the
Waltham, Mass., firm's model 771
hygrometer. Unlike the Harris chip,
it does not require heating and cooling of the package.
-Linda Lowe

•Convenient postage-paid order cards
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Cherry dependability.., in an alphanumeric display that's
readable in sunlight, any light... and installs in seconds
Excellent brightness, full half-inch
characters, 7-bit ASCII input and
simple plug-in installation make
the Cherry gas discharge display
the right choice for you. Surprising
versatility in a small package—

adjustable brightness, flashing display and blank panel modes, fully
addressable cursor, custom designs,
too. Call or write today for complete
technical literature or afull demonstration.

e
CHERRY ELECTRICAL PRODUCTS CORP. 3608

GAS DISCHARGE

Take acloser look:

2simple plugs are the only
hook-up required.
Only one voltage I12VDC) required.
Selectable baud rate with
RS232C or TTY standard.
5adjustable brightness leyels.
16 or 20 characters long.

DISPLAYS

Sunset Avenue. Waukegan. IL 60085-312/689-7700—TWX 910/235-1572

Our worldwide affiliates and phone numbers Cherry Semiconductor Corp.. Cranston, RI. U.S.A.. 401 463 6000 • Cherry Mikroschaller GmbH. Auerbach. Germany. 09 643 181 •Cherry Electrical
Products Ltd .Sandridge (lierts) England. 44 727 32231 •Cherco Brasil Industria EComercio Ltda., Sao Paulo. Brazil, 011 246 4343 •Mirase Cherry Precision Co .Ltd Kawasaki. Japan. 044 933 35(1
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Textool
GRID ZIP
Sockets
Versatile standard series
accepts most devices...
Lead configurations pose no real
challenge to the unique flexibility
of Textool's standard GRID ZIP
socket series.
The GRID ZIP socket is capable
of testing almost any plug-in device
fitting within its 14 x21 grid (100
mil). You get optimum versatility
without extra tooling costs. And,
since only those positions actually
required are available to the
operator (294 maximum), the
possibility of incorrect lead
positioning is eliminated.
Simple mechanical action,
characteristic of all Textool zero
insertion pressure sockets, allows a
user to literally "drop" adevice into
the GRID ZIP's funnel entries which
guide the leads to socket contacts.
Then, simply flip alever to test or
age. Another flip of the lever allows
extraction of the device with zero
contact pressure, thus virtually
eliminating mechanical rejects
caused by bent or distorted device
leads.
Regardless of device
configurations — TO's, DIP's,
platform — the versatile GRID ZIP
socket accepts them all! If desired,
several devices may be mounted in
asingle GRID ZIP for burn-in, or a
single device may be inserted for
hand test.
Detailed information on these and
other products from Textool...IC, MSI
and LSI sockets and carriers, power
semiconductor test sockets, and
custom versions.. is available from
your nearest Textool sales
representative or the factory direct.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer Dr., Irving, TX 75061
214/259-2676

3M
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To statistician Godfrey,
his new post figures
The new director of research for
Sperry Univac is astatistician with a
pronounced bent toward software.
And Michael D. Godfrey, 43, thinks
that this background is going to help
future efforts at the Blue Bell, Pa.,
computer operation.
"Statisticians are interested in
everything. They're interested in
data as empirical evidence and in
making sense of it," he says. "Trying
to understand data from computer
systems and what it's telling us is a
statistical problem."
"We have to know more about
software," he continues. "The scarcity of such software sources makes us
want to be better at it, and being
better at software development will
be agood thing."
Godfrey received his bachelor of
science degree in engineering in
1959 from the California Institute of
Technology, where he studied solidstate physics and logic design. He
has since received aPh.D. in mathematical economics from the University of London and has been with
Sperry Univac's product strategy
and requirements group since 1977.
Because of his training as an economist, Godfrey is very conscious of
the rising cost of computers, caused
in a large part by increasing software content. "We have to produce
cost-effective products. Cost-effectiveness is the real objective."
Godfrey has three immediate answers to this problem. The first is
represented in the trend toward software modularity and portability:
"The software contribution to systems architecture is much greater
than it was. This allows software
packages to be developed for a line
of products," he says.
The second involves acloser interaction between hardware and software designers: "By explaining to a
software designer how the hardware
is organized, the end result is that
the system works better. From the
research side, hardware people are
not always as skilled at using tools
derived from a software standpoint.

Price watcher. Sperry

Univac's Godfrey

says, "Cost-effectiveness is the objective."

Typically, the nearest software tools
[for the hardware designer] are not
always the best tools. We have to
look at improving that technology."
The third is easing the program
itself: "In microcode, the idea of
realizing a program language is a
useful notion," Godfrey says. "Programming bit by bit by hand is a
symbolic manipulation representing
an established concept. We're going
to need a high-level language for
microcoding," he concludes.

Bass says packets are key
to office of the future
He is a jogger and a racquetball
player, but when Charlie Bass talks
about robustness he is usually referring to packet-switching communications networks. "The key to distributed processing is how robust its
communications technology is," he
asserts. "It is its efficiency, its reliability, its ability to perform certain
transformations, and its ability to
find resources and allocate them to
the user."
Bass, who left his post as general
manager of Zilog Inc.'s Systems
division last July to cofound Ungermann-Bass Inc. of Santa Clara,
Calif., believes that for office equipment from a variety of vendors, a
packet-switched local network best
fulfills his definition of robustness
(see p. 41). His opinion comes from
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PDP11/031: PDP11/23'
LABORATORY SYSTEMS

FiRSTLaffm
Pneilcd®
WHY IS FIRSTLAD YOUR BEST BUY?
FIRSTLAD OFFERS MORE FOR YOUR DOLLAR.
PROVEN HARDWARE
Digital Equipment Corporotion's PDP11 -'has
gained the acceptance of the scientific community. Tens of thousands installed world-wide.
SUPERIOR SOFTWARE
Our laboratory support software can increase
your throughput by more than 100%. Benchmarks have run two to three times foster thon
the standard DECLAB - package. No software
modifications are required to run your current
DEC LAB applications. FIRSTLAB utilizes Digital's
most popular real-time operating system (RT11
V3B) and the latest version of Fortran. Both the
operating system and compiler ore supported
world-wide by Digital Equipment Corporation.

WORLD-WIDE FIELD SERVICE.
FIRSTLAB systems ore installed and maintained
by Digital Equipment Corporation's own Field
Service Organization. No third party maintenance to worry about.
EXPANDABLE UNBOUNDED SYSTEM
FIRSTLAB systems ore upgrodeoble to the PDP11/23 with a maximum of 25610 of memory.
You can start with a floppy disk system and grow
to a hard disk system with up to 261MB per
drive. For numerically intensive applications you
con odd our new FPS 100 Array Processor which
can provide the computation power of a mainframe computer.
COMPLETE SYSTEM
When you purchase a FIRSTLAB system there is
nothing more to buy. Your system is assembled
and fully tested, all the required hardware/
software is provided so that you can concentrate
on your specific application needs.
No other Laboratory System in this price range
con approach FIRSTLAB in performance, features
or benefits. You owe it to yourself to investigate
what FIRSTLAB can do for you.

Dedicated to serving the needs of the Scientific Community with Superior Computer Systems
TM

TWX NUMBER 910-651-1916

computer corporation
corporate squi tre/825 north cass kivente /west mont, Illinois 60559/(312) 920.1050
—

Trademark First Computer Corporotion

•Registered trademark of Digital Equipment Corporation
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Getting across. Charlie Bass finds he has to
bridge equipment communications gap.

Actual size of the FOTOCERAM slider is less than a quarter inch in length. It is acritical part of acomplete thin
film head assembly made by Applied Magnetics. Goleta. Calif.

Finished 1yin. smooth to fly thin film
magnetics at 15,uin.
['link of this FCfrOCERAM glass ceramic
slider as an automatic pilot.
The magnetic disk starts, and it lifts off. The
disk revs to 1500 ips, and the slider hovers at 15 pin. The disk stops, and it safely
touches down.
Coming photo-etches the basic configuration. The homogeneous structure of
FOIDCERAM slider material then allows Applied Magnetics to machine it to 4 µin.
flatness, with 1pin, average smoothness. Knoop hardness of 488 helps minimize head
wear for years of safe take-offs and landings.
Applied Magnetics' advanced thin film transducers are deposited on aglass substrate. The glass is fused to the FOIDCERAM glass ceramic, one of the materials
selected by Applied Magnetics for this application.
You'll also find FOTOCERAM and related FOIDFORM" materials as critical
components in gas discharge displays and in impact and
non-impact printers.
FREE FOFOFORM SAMPLER BOX
See detailed properties. If you need
holes, slots or channels, see how
we chemically machine them. As
tiny as .002", as close as .004",
with precision within .001".
Call 607-974-4304 or write
FOIDFORM Products Group,
The Materials Business, M.S. 123A,
Coming Glass Works, Corning, N.Y.
14830.

CORNING
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long experience with the technology.
It began when he took part in the
first radio broadcast of packet information, the Aloha Project, at the
University of Hawaii in 1968-72. It
continued through professorial stints
at the Universities of California at
Berkeley and at Santa Cruz, as well
as at Stanford University, before he
went to fledging Zilog in 1975 as
director of software.
To implement an effective packetswitching network for a multivendor
environment, Bass has been faced
with the need to bridge the communications gap between pieces of
equipment that were not designed to
exchange information. "The free
enterprise system is responsible for
the incompatibilities between various
pieces of automated office equipment," he notes, "but it is also
responsible for the rapid advancement of the equipment."
To overcome these incompatibilities, Bass has written numerous software drivers that interface different
types of office equipment with the
Ungermann-Bass network. "What
we are doing is solving the base-level
incompatibilities between equipment
so that information can be exchanged," Bass observes. "The next
step that people will have to contend
with is interpretation. They will have
to order the sense of what they wish
to communicate. In using local networks to implement electronic mail,
for instance, they will need to establish criteria to review that mail." D
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Here's the state of the art
in low-cost hard-disk computers
11 MEGABYTES
OF
FAST HARD-DISK STORAGE

port in the microcomputer field. Software that Cromemco is known for.
Like this:
•
•
•
•
•
•
•

Yes, the Cromemco Model Z-2H
is in a class by itself in the computer
field.
These Z-2H features tell you why:
• 11 megabytes of hard-disk
storage
• 64 kilobytes of fast RAM
• Two dual-sided floppy disk
drives
• Z-80A type processor
• Fast 4 MHz operation-150
nanosecond access time
• Fast hard-disk transfer rate of
5.6 megabits/second
• Low cost
And that's not all you get. Not
nearly.
BROAD
SOFTWARE SUPPORT
You also get Cromemco software
support—the broadest software sup-

Structured BASIC
FORTRAN IV
RATFOR (RATional FORtran)
COBOL
Z-80 Macro Assembler
Word Processing System
Data Base Management

And more all the time.
FIELD PROVEN
The Z-2H is clearly in a class by itself. We introduced it last summer.
It's field proven. It's reliable.
And it's rugged. Housed in asturdy,
all-metal cabinet.
EASILY EXPANDABLE
As always with Cromemco, you get
expandability. The fast 64K RAM in
this Model Z-2H can be expanded to
512 kilobytes. That amount of RAM
combined with 11 megabytes of harddisk storage gives you enormous

computer power—the equal or even
beyond what much larger computers
sometimes offer.
What's more, this computer gives
you a12-slot card cage. That's to plug
in your special circuits as well as
additional RAM and interface cards.
This expandability is supported by
still more Cromemco value — the
Z-2H's heavy-duty power supply that
gives you 30A at 8V and 15A at ±18V
to support plug-ins.
LOW COST — SEE IT NOW
The Z-2H is real. It's been in the
field for many months. It's proven
itself.
You should see the Z-2H now. Contact a Cromemco representative and
arrange for a demo. Learn that Cromemco is a survey-winner for reliability.
And learn that the Z-2H is under
$10K.
In the long run it always pays to
get the best.

Cromemco

¡

n

c

or

p

o

r

a

ted

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

Tomorrow's computers today
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Scientists and engineers
computer systems powerful
analyzing data.
Why?
Computation Power. Today's
Hewlett-Packard desktop systems put big computer power
under your personal control.
You solve problems with up to
449K bytes of user-addressable
read/write memory, all available
for your programs and data.
Built-in operating systems incorporate HP Enhanced BASIC,
apowerful super-set of ANSI
Standard BASIC. Coupled with
optional assembly language, HP
Enhanced BASIC gives you
optimum performance for timecritical operations. Extensive
libraries of HP software help turn
weeks of setup and development time into days.
Powerfully Integrated. Each
system is afunctionally integrated work station, from the
keyboard and CRT display to the
built-in processors and quiet
printer. It provides everything
you need to manipulate data,
check interim results, perform side
computations, explore variations and produce alphanumeric
and graphic hard copies of your
solutions.

tocols available: HP-IB, BitParallel, BCD or RS-232-C.
Desktop computers incorporate
direct memory access (to accelerate capture of real-time e
data from high speed devices) if
and vectored priority interrupt. One model utilizes dual processors for
overlapped computation and I/O.

Systems Capability. Your system can be augmented with a
broad range of HP peripherals or
front-end measurement instruments. Interconnection is as easy
as selecting interfacing cards
and cables from one of four pro-

Friendly. Together with
the power to handle
complex computational
problems, today's systems retain
the reliability and ease of use
that have always characterized
HP desktop computers.

Tfl

find today's desktop
tools for
New Capabilities Extend
Power and Versatility.
Put technical data to work...
right at your desk. System 45's new
Data Base Management (DBM)
software/firmware is based on the
award-winning HP IMAGE DBM
system. User-tested and approved,
IMAGE has become one of the most
popular DBM systems in the world.
The System 45 version of IMAGE
allows you to create, maintain, access,
restructure and back-up adata
base that can be tailored to your
unique needs. To facilitate
unprogrammed data base inquiries, the System 45
DBM package includes
QUERY/45, ahighly
interactive data base
manipulation software tool.
System 45 DBM is the first
technical data base management system to be offered
on adesktop computer.

A Choice.
One of our desktop computers is right for
you. System 45 provides advanced graphics
(including 3D), 449K byte read/write
memory and big system peripherals. System 35 offers 246K byte read/write memory,
optional alphanumeric CRT and powerful interfacing for mpamtrement and analysis.
The new HP-85 is amodestly priced professional desktop computer with integrated
graphics, CRT and printer.

A Growth Path.

Communicate with large
host computers. The System
35/45 Data Communications
capability consists of hardware
(a new Data Comm Interface
Card), software (High Speed
Asynchronous and RJE Bisync
terminal emulators) and firmware (plug-in Read Only
Memories for the desktop computers). With these packages,
your HP desktop can provide
stand-alone computing power and
then, as needed, transfer data
or programs from the host computer
for manipulation, analysis or
updating at your desk.

HP can meet expanding needs with data
communication links from desktop computers to HP 1000 computers. For multiuser, multi-tasking applications, HP 1000
computers offer awide selection of compatible RTE operating systems with
optional data base management, factory
data collection and up to 64 user terminals.
For more information. Call 800821-3777, extension 119, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
119. Or write 3404 E. Harmony Road,
Fort Collins, Colorado 80525.
For ademonstration. 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.

"

HEWLETT
PACKARD
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We get all kinds of questions about relays. None of them are dumb.
The dumb questions are the ones that never get asked.
They can cost you. In power consumption. Packaging density.
Design efficiency. Field failures.
That's why we invite you to ask them now. Ahead of time.
While you can still do something about it. So go ahead.
Ask us anything you want. There are no dumb questions.

Centigrid ultra low power and
low profile subminiature relays
for direct PC board mounting.

SerenDIP AC and DC solid
state relays in standard 14 and
16-PIN DIPs.

Commercial TO-5 military
type DPDT general, sensitive,
and latching relays at civilian
prices.

El What makes the Centigrid
the most rugged military
subminiature EMR on the
market?
LII How does the Centigrid
pin pattern improve
reliability?
D How can 1obtain prototype
quantities quickly?

D How can an SSR switch

Li How does the TO-5 relay

both AC and DC?
E How will SerenDIPs
solve my low power
AC switching needs?
111 Are speed, long life, and
bounce-free operation the
only SerenDIP advantages?

get its excellent
RF characteristics?
Ei What gives these TO-5
relays reliable contact
rating from dry circuit to
1amp?
111 Why use ahermetically
sealed relay in a
commercial environment?

Sorry. You missed my question. Here it is

Title

Name

Phone

Company
City

State

Zip

Mail to: TELEDYNE RELAYS 12525 Daphne Ave., Hawthorne, California 90250, (213)777-0077
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Ask us
anything
about relays.
There are
no dumb
questions.
0' TELEDYNE RELAYS

Lower your cost of testing.
Get your hands on Fluke's new Instrument
You're looking at anew breed
of controller. It's not acalculator
adapted for control. It's apowerful
instrument dedicated to controlling
test and measurement systems.
We've engineered the 1720A to
trim the fat out of automated
testing costs by making operation
simple and programming abreeze.

The hands-on demo takes on
a whole new meaning.
When you get your hands on
the 1720A, you'll understand why
this controller is so exciting. After
programming the 1720A, just
unplug the keyboard and interact
directly with the touch-sensitive
display. Without knowledge of
computer languages or

programming, technicians can
operate acomplex system of
instrumentation with just atouch.

Power to the programmer.
The 1720A offers the best of
two worlds: simplicity for the
operator, sophistication for the
programmer.
When you plug the standard
ASCII keyboard into the 1720A,

Controller at our seminar-and find out how.
you take control of its powerful
BASIC software. You determine
what an operator sees and how it's
presented. It's like sitting at the
operator's elbow guiding him
through each test procedure.
One-source system building.
With the introduction of the
1720A, you can now build your
measurement system with Fluke

precision throughout. Rack up a
1720A with Fluke DMM's, signal
generators, counters, calibrators,
data loggers, scanners and
printers. Four independent
interface ports — two each for
telne and RS-232-C make
configuration simple. And
programming the system is just as
easy with:
• Three memory devices — 60K
byte main memory, 175K byte
floppy disk and two optional
128K byte high-speed electronic
disks (E-DiskTM)
• Enhanced BASIC
language with
IEEE commands
— for easy
systems programming
• Virtual arrays — enlarges
effective read/write memory
capacity

Why aseminar?
What better way to show you
how the Controller can save you
money than with ahands-on
demonstration of the 1720A. Here,
you'll see the Instrument
Controller in actual system
operation with other test
instruments. And, you'll learn how
acontroller designed for test
instrumentation can make system
building afar simpler task.

If you prefer, use our toll free
number 800-426-0361 or send in
the fast-response coupon below.
We'll send 1720A literature and
the name of the Fluke Sales
Engineer nearest you.

A few hours of your time
now can save you hours and
money later.
Take acouple hours out of your
busy schedule this Spring and get
your hands on the new 1720A
Instrument Controller. It could
save you thousands by Summer.

FLUKE

e

Here's how to sign up.
Contact your Fluke Sales
Engineer or Representative. He'll
make arrangements to schedule
you for aseminar, conducted by one
of our system specialists. Each
specialist is acomputer systems
engineer extensively trained on the
1720A and ready to work with you
in evaluating your specific
instrumentation requirements.

Fast-Response Coupon
IN THE U.S. AND NONEUROPEAN COUNTRIES:
John Fluke Mfg. Co., Inc.
P.O. Box 43210 MS #2B
Mountlake Terrace, WA 98043
(
206) 774-2481, Telex: 152662

IN EUROPE:
Fluke (Holland) By.
P.O. Box 5053,5004 EB
Tilburg, The Netherlands
(013) 673 973, Telex: 52237

II Sign me up!
Week preferred.
Test application.
CI Send 1720A Literature.
o Send info on other Fluke IEEE products.
Name
Mail Stop

Title
Company
Address
City
Telephone (

Zip

State

Ext.

)

For Technical Data Circle No.
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Editorial

Don't get mad, get better
The news that some semiconductor products
sold by Japanese companies into the U. S.
market have been superior in reliability and
quality to similar products made by U. S.
vendors has stimulated an interesting variety
of defensive reactions. Admittedly, the
achievements of the U. S. semiconductor
industry that have propelled it to world
leadership are ajustifiable source of pride.
But pride doesn't sell memories—it takes
price, performance, delivery, and consistent
quality. For more than three years now,
reports from users have been circulating that
some U. S. high-technology products have
not measured up to the incoming quality
level or field failure rates exhibited by Japanese
devices. Coupled with the current undercapacity
and high demand faced by the semiconductor
industry, the reliability factor has enabled
the Japanese to make important inroads into
U. S. markets.
In the face of this, rationalizations to the

effect that the Japanese carefully select devices
to be shipped to potentially big American
customers or that they buy into the market
with lower prices just won't do. The fact is
that the Japanese prices are competitive, not
necessarily lower [Electronics, April 10, p. 81]
and that the volume of business they are
doing with U. S. mainframe companies would
seem to preclude such preselection.
If U. Ssemiconductor reliability is less
than it should be, then the problem must be
confronted and dealt with. The Japanese
approach may never be suitable to the
American culture and methodology, but
Americans certainly ought to learn something
from their philosophy and be able to invest
what it takes to solve the problem.
When the present climate of shortage and
demand has passed and there are more devices
than sockets, customers will be more selective.
And they'll remember which vendors served
them with reliable, high-quality products.

The Government says it's here
The Government has officially declared that
the recession of 1980 is under way, and not
amoment too soon: we're beginning to hear
mutterings from some electronics people
whose businesses are good economic indicators.
Distributors, for instance, are generally
the first to go into aslump and the first to
climb out of it. And some of them are saying
their inventories are starting to build up even
as their book-to-bill ratios begin to fall. Taken
together, those are signs that difficult days
may be coming. Then, some instrument
makers are complaining about accountsreceivable problems, as well as some contraction
24

in sales (though the latter may be due to
customers' difficulties in getting hold of the
necessary cash).
Even some computer experts are fretting
because the industry has raised prices for the
first time, which may not position it too well
for sales to recession-hit manufacturers that
want to automate.
The questions remaining about the 1980
recession is how bad and how long. At this
point, it appears that the thing to do is pick
one's favorite economic observer and go with
his or her view—if you can find one who
didn't predict arecession for 1978.
Electronics/May 8, 1980
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Avoid the nightmares in microprocessor design
with Pro-Log's STD BUS prototyping system.
PROM erase light, system analyzer, PROMbased monitor program with operating and
applications software, 2716 PROMs,
manuals, program coding forms,
maps, instruction books, application
notes, and detailed monitor
program documentation.
Only $5,800 complete.
From Pro-Log Corporation,
2411 Garden Road,
Monterey, CA 93940, (408) 372-4593.

Design, document and debug an operating
Z-80 or 8085A the easy way.
With Pro-Log's STD BUS prototyping
system you avoid incompatible parts,
overdesigned products, complex
instrumentation, software and documentation horrors and highflying costs.
The system contains aZ80 or
8085A STD BUS processor card, card
rack, power supply, keyboard display
card, utility cards, PROM programmer,

PRO-LOG
Visit our Booth No.

1612 at Electro/80 in Boston

C 0 H I' ()NATION
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Microwave Power Tube Conference,
Advisory Group on Electron Devices
the Electron Devices Society of the
IEEE, Naval Postgraduate School,
Monterey, Calif., May 12-15.

...
MATROX
GRAPHICS
SYSTEMS
'
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Electro/80, IEEE, Hynes Memorial
Auditorium, Boston, May 13-15.
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MATROX has the most complete line
of CRT display boards for Intel's/NSC
Multibus in the industry. We have
alphanumerics; graphics; color: black
and white; variable resolution:
external/internal
sync;
50/60
Hz;
software and much, much more. Just
plug the board in any Multibus chassis
connect video to any standard TV
monitor, and presto, you have added a
complete display to your system at a
surprisingly low cost.

MSBC-2480

24 lines x 80 character
alphanumerics

MSBC-256

256 x 256 dot graphics

512 x 512 graphics

MSBC-1024
MSBC-24/320

1024 x 256 graphics
24 a 80 alpha: 320 a 240
256 x 256 x4. 16 color
or grey graphics

And we have other uP displays and
display controllers. These include
state of the art OEM alphanumeric LED
displays. alphanumeric video RAM's
and CRT graphics controllers. They
come as complete. ready to use subsystems
(single
chips,
modules,
PCB's). Many of them are plug-in
compatible with other buses PDP11/LS1-11. S-100. Exorciser. STD as
well as custom design capability.

ZI, matron electronic

notion,

Ti,. Vialble Solution. Company

5800 ANDOVER AVENUE run. MONTREAL. DUE NIT FH4
TEL ,514, 735- ,r82
TELEX 05.82565r
US ONLY. TRIME X BUILDING UDDERS NY 12958
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Tech-Transfer '80, Royal Netherlands Industries Fair (P. O. Box
8500, 3503 RM Utrecht, Holland),
Utrecht, Holland, May 13-16.
Microcomputer Show '80, Japan
Electric Industrial Development Association (3-5-8 Shiba Koen, Minato-ku, Tokyo 105, Japan), Tokyo
Ryutsu Center, May 14-17.
Second Annual Conference on Electro-Optical Systems and Technology,
American Institute of Aeronautics
and Astronautics (Dept. EOS, Box
91295, Los Angeles, Calif. 90009) et
al., Pacifica Hotel, Los Angeles,
May 15-16; and Hilton Inn, Sunnyvale, Calif., June 5-6.
Reliability

Symposium,
Information
and Energy, Society of Reliability
Engineers (Suite 1,732 Wilson Ave.,
Downsview, Ont., Canada M3K
1E2), Holiday Inn Downtown, Toronto, May 15-16.

TIE—Transportation,

graphics Combined

RGB-256

Metrology of Modern Electronic
Instrumentation, National Bureau of
Standards (Barry A. Bull, B-162
Metrology Building, NBS, Washington, D. C. 20234), NBS, Gaithersburg, Md., May 13-15.

sin-80

MSBC-512x256 512 x 256 graphics
MSBC-512

Meetings
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29th Annual Convention, The National Cable Television Association
(Washington, D. C. 20006), Dallas,
May 18-21.

Naecon '80, IEEE Dayton Section,
Dayton Convention Center, Dayton,
Ohio, May 20-22.
Semicon/West '80, Semiconductor
Equipment and Materials Institute
Inc. (625 Ellis St., Suite 212, Mountain View, Calif. 94043), San Mateo
County Fairgrounds, San Mateo,
Calif., May 20-22.
First International Hybrid Microelectronics Conference, imc Organization Committee (Box 3, Niiza Saitama 352-91, Japan), Keio Plaza
Hotel, Tokyo, May 28-30.
34th Annual Frequency Control Symposium, U. S. Army Electronics
Technology and Devices Laboratory
(Fort Monmouth, N. J. 07703),
Marriott Hotel, Philadelphia, May
28-30.
Computer Conference, NBS and
(Frances Nielsen, B-212 Technology Building, National Bureau of
Standards, Washington, D. C.
20234), NBS, Gaithersburg, Md.,
May 29.
IEEE

IEEE

North American Radio Science
Meeting and Antenna International
Symposium, IEEE et al. (1980
URSI/AP-S Meeting, Department
of Electrical Engineering, Laval
University, Quebec City, Quebec,
Canada G1K 7P4), Laval University, June 2-6.
14th Pulse Power Modulator Symposium, IEEE et al. (Palisades Institute
for Research Services, 201 Varick
St., New York, N. Y. 10014),
Orlando Marriott Inn, Orlando,
Fla., June 3-5.

Custom Integrated Circuits Conference, IEEE, Americana Hotel, Rochester, N. Y., May 19-21.

Eradcom Hybrid Microcircuit Symposium, U. S. Army Electronics Research and Development Command
(Fort Monmouth, N. J. 07703), Fort
Monmouth, June 4-6.

National Computer Conference,
American Federation of Information
Processing Societies Inc. (1 815
North Lynn St., Arlington, Va.
22209), Anaheim Convention Center, Anaheim, Calif., May 19-22.

29th Power Sources Conference,
U. S. Army Electronics Research
and Development Command (Fort
Monmouth, N. J. 07703) et al.,
Deauville Hotel, Atlantic City,
N. J., June 9-12.
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The yellow room.
This is the world's largest
production area for final asembly and testing of projection
mask aligners. Simply because
Perkin-Elmer produces more
projection mask aligners than all
of our competition.

Every Micralign projection
mask alignment system passes
through the yellow room. Why
yellow light? To protect test wafers
from UV exposure. Our optical
testing results represent true
system performance.
The yellow room is one example of the advanced production technology applied to every
Micralign instrument to assure

the utmost in quality. Another is
the Phase Measuring Interferometer (PMI) facility in our optical
fabrication plant. The PMI system permits real-time precision
testing of Micralign production
optics to accuracies of one
thousandth of amicron —100
times more precise than conventional methods.
Developing and implementing
advanced production techniques
is only part of the story. Continued
product engineering efforts have
resulted in the higher resolution
of our Micralign 200 Series. Research in X-ray, electron beam,
and other promising technologies is determining our products
of the future.
Our achievements—and our
aggressive program of responsive technology—directly reflect
the caliber of our people. Four
members of our engineering
team received the 1979 SEMMY
Award for outstanding contributions to the semiconductor
industry.

The SEMMY avvarded to Perkin-Elmer by the
Semiconductor Equipment and Materials
Institute.

The Micralign instrument is the
choice of 85 IC manufacturers
at 115 sites worldwide. We stand
ready to support you with products and services of the highest
quality. For information on our
Micralign products, write the
Perkin-Elmer Corporation,
Microlithography Division,
50 Danbury Road, Wilton, CT
06897, or call (203) 762-6057.

PERKIN-ELMER
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accelerate microcomputer
development...

Pr

!
HP—When you depend on logk

er

and put the brakes on
development costs.

The new HP 64000 Logic Development System helps
you speed microcomputer development and cut costs
several ways. First, it uses auniversal, rather than a
dedicated, approach to microcomputer development. So
you can use the HP 64000 to develop an 8080-based
system today, and then a6800-based system tomorrow.
Or you can use it for different types of microprocessors
in the same product, without paying the price of separate development systems for each. What's more, HP's
powerful 64000 architecture is independent of proce
type, bus-width or speed. So you'll be able to use this
same basic system with future developments such as
16- and 32-bit processors.
Teamwork means faster system development.
Second, the HP 64000 can help shorten development
schedules through efficient teamwork. HP's shared peripherals approach means that anumber of operators sha
acommon disc. This common data base serves up to
six development stations. A powerful file manager encourages teamwork. Each user can work with his own
copies of files, while amaster set is maintained separately.
Now, several programmers can work at the same time.
Or designers can perform emulation, while programmers
debug software.
The disc's high speed means each user is independent
of, and essentially transparent to, every other. And all
users have immediate access to the latest software for
more efficient operation.

Up to 6development stations

products, it's unlikely that any single system will provide
the flexibility and growth path you'll need in future years.
What's more, the 64000 offers significant savings when
multiple development stations are contemplated (see
chart below), and provides apractical way for you to
n high-performance peripherals.

2

3

4

5

6

NUMBER OF DEVELOPMENT STATIONS

An accelerated path to market.
Third, because the HP 64000 has apowerful user-oriented
display editor, rather than ateletype editor, it becomes
auser-oriented system that speeds editing and debugging.
Its advanced real-time emulation shows you precisely
how your system will perform at speed, to help eliminate
potential production problems and product entry delays.
In short, the HP 64000 ($18,500* for aminimum
operating system) provides away for you to optimize
the efficiency of your development team, plan for the
future, and expand development capabilities. Because
the system is backed by Hewlett-Packard, you also enjoy
the benefit of on-site service during the initial 90-day
warranty period. Then, if you wish, you can get acomplete HP service contract tailored to your needs that
can also include on-site service.
To get complete details, write to Hewlett-Packard,
1507 Page Mill Road, Palo Alto, CA 94304. Or call the
HP regional office nearest you: East (201) 265-5000,
West (213) 970-7500, Midwest (312) 255-9800, South
(404) 955-1500, Canada (416) 678-9430.
'Domestic U.S A. price only

This HP approach is superior to asingle-station, dedicated system for two other important reasons: With
today's growing emphasis on microprocessor-based
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8Ks, 16Ks, 32Ks, and now...

The first 64K EPROM.
From Texas Instruments.
Naturally.
Introducing the TMS2564. The industry's first 64K EPROM. The densest
yet. With all the high-performance features of TI's 5-V EPROM family. Features like 8-bit word configuration, fully
static operation, automatic chip-select/
power down, and low-power.

with asupply trace to pin 26, both 24
and 28-pin devices can be used, with no
jumpering.

Pin compatibility

Fully static
Like all TI EPROMS, the TMS2564
maintains the fully static tradition that
makes designing easier.

All that's needed for simple, insystem programming, is a single TTL
level pulse.

No timing signals. No clocks. No
strobes. No refresh. No problems. Simply, cycle time equals access time.

TMS2564 is offered in a600-mil, 28-pin
dual-in-line package. But, it's compatible with industry standard 24-pin 64K
ROMs, as well as less dense EPROMS.

Lowest power ever

This is because pins 3through 26 of
the TMS2564 are compatible with pins 1
through 24 of the 24-pin devices. Compatibility is enhanced by reserving both
pins 26 and 28 for the 5-V supply. So,

Operating at an access time of 450 ns
with apower dissipation of only 840 mW
maximum or less than 13 W per bit, it's
the lowest power per bit ever achieved
in EPROMS.

TI'S GROWING EPROM FAMILY
Power
Device

Max Power (0°C)

Supply

Access

Operating

Standby

Time

TMS 2564

64 K

5V

840 mW

131 mW

450 ns

TMS 25 L32

32 K

5V

500 mW

131 mW

450 ns

TMS 2532

32 K

5V

840 mW

131 mW

450 ns

TMS 2516-35

16 K

5V

525 mW

131 mW

350 ns

TMS 2516

16 K

5V

525 mW

131 mW

450 ns

8K

5V

446 mW

131 mW

250 ns

131 mW

TMS 2508-25
TMS 2508-30

•
TA

Description

Easy programming
The TMS2564 is designed to facilitate
rapid program changes in high density,
fixed memory applications.

8K

5V

446 mW

TMS 2716

16 K

+12, ▪5V

720 mW

450 ns

TMS 27 L08

8K

+12, ±5V

580 mW

450 ns

TMS 2708

8K

+12, ±5V

800 mW '

450 ns

TMS 2708-35

8K

+12, ±5V

800 mVV •

350 ns

300 ns

You can program in any order. Individually. In blocks. At random. So, programming time is reduced to a minimum. And, you can use existing 5-V
PROM programmers.
Erasing? Simple ultraviolet. Just like
any other EPROM.

Widest choice
By adding the new TMS2564 to our fastgrowing EPROM family, we offer the
designer aproduct breadth unmatched
by any other supplier.
All TI EPROMS are available in 600mil packages with JEDEC compatible
pin-outs.
And they all share the reliable Nchannel process technology.
TI's growing EPROM family. For all
your present and future memory
requirements.
For more information about the
first 64K EPROM, or any other family
member, call your nearest field sales office or
authorized distributor. Or
write to Texas Instruments, P.O. Box 1443,
M/S 6955, Houston, lbxas
77001.

70 C

TEXAS I
NSTRUMENTS
c 1980 Texas Instruments Incorporated

INCORPORATED

85126A

Circle 31 on reader service card

HIRE THE BEST
MINDS IN EPDXY R&D.
FREE.

If you're aHysol
customer, you get something
extra with every can or drum
of Hysol epoxy you buy.
You get the services of
one of the strongest epoxy
R&D teams in the industry.
Free.
Hysol maintains three
major research labs, located
in New York and California.
Application-based
development projects are
directed by an experienced
team of polymer PhDs.

Plus acomplete support
staff of more than 70 trained
chemists, technicians and
technical specialists.
Exactly what could this
high-powered R&D capability
accomplish for you?
Well, if you make
semiconductors, for example,
you might ask us to develop
epoxy formulations that
reduce epoxy flash, leave
molds cleaner, develop
hardness faster and post-cure
quicker. In fact, they're
available now.
Or if you make aircraft,
you might ask us to formulate
an epoxy film that's less tacky

on one side than the other for
easier handling and better
fabrication properties—yet
bonds on both sides with the
same chemistry and adhesive
strength.
Done.
The point is, whatever
you manufacture with epoxy,
Hysol's strong commitment to
application-based research
can help.
Hysol is the leader in
epoxy technology. And
leadership is why Hysol
epoxies deliver more
reliability, better handling and

See us at SEMICON West, May 21-23, San Mateo Fairgrounds Booths 1022-1023

superior performance. But
don't just take our word for it.
Start your own free
research.
HYSOL DIVISION
T-/E- DE .E.E IE

EI

15051 East Don Julian Road,
Industry, CA 91749.
Telephone (213) 968-6511.
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Electronics newsletter
GaP scrutinized
for semiconductors
working up to 600°C

Ti organizes
separate group
for speech chips

Plasma drivers
made with Bidfet
hot sellers, says Ti

256-bit EE-PROM
emerges from
Motorola in Austin

Flat-screen color
display uses
shutter array

Electronics/ May 8, 1980

Gallium phosphide may be the next semiconductor material for making
devices that operate at very high temperatures. Sandia Laboratories in
Albuquerque, N. M., in conjunction with Texas A &M University in College Station, is investigating the material used for Schottky diodes that can
operate at up to 500 °C. GaP's large energy bandgap compared with that of
silicon makes it more useful at temperatures theoretically as high as
600 °C. Various metalization schemes are under investigation by Sandia
and Texas A& M, including the use of chrome, platinum, and nickel.

Following its recently announced plan to sell synthetic-speech chips to
outside customers [Electronics, April 24, p. 42], Texas Instruments Inc.
has underscored its commitment to the technology by establishing a new
organization within the company devoted primarily to speech. Bernard H.
List, formerly vice president for U. S. mos operations in Houston, will
head the new organization based in Midland, Texas, where the firm is
establishing aSpeech Technology Center. The West Texas city is already
the site of aTI plant, where two new p-channel mos wafer-fabrication lines
will be added for speech component production. A third new p-mos
production line in Dallas will additionally be devoted to the new organization, which will also have responsibility for the p-mos TMS 1000 family
of 4-bit single-chip microcomputers.

Texas Instruments Inc. reports that demand for its new SN75501 and
SN75500 512-line plasma-panel driver chips has been so great that the
stock is diminishing rapidly; lead times for very large orders could stretch
out to as much as 18 weeks. TI is now in full production on both parts,
which use Ti's proprietary high-voltage Bidfet process and is trying to
increase its inventory. The firm is also known to be working on monolithic
chips that can drive even more than the present 512-line limit. At the
same time, TI is believed ready to use its Bidfet process for high-voltage
telecommunications parts such as SLIC —subscriber-loop interface circuit —devices.

Motorola Inc.'s mos division in Austin, Texas, has begun shipping samples
of a 256-bit electrically erasable programmable read-only memory. The
part, organized as 16 by 16 bits, is fabricated in adual-level—polysilicon
floating-gate technology similar to the Flotox process used by Intel Corp.
Known as the MCM 2801, the device requires asingle 5-v power supply
for operation in the read mode and is said by Motorola officials to be
capable of more than 10,000 write/erase cycles. Program and erase
functions require 25 V. The MCM2801 is aimed at consumer, telecommunications, and industrial applications and is planned as a forerunner to
other EE-PROM parts organized by 8bits.

A patent application has been filed on an innovative and radically different
type of flat-screen display system believed to be suitable as areplacement
for the cathode-ray tube in real-time color television and other consumer
applications. It could be used as well in industrial and commercial applications such as computer terminals and graphics displays. The color display
system is based principally on the combination of an electro-optical

33
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shutter matrix array and an optical modulation system. The developer,
James R. Perry III of Perry Engineering in Concord, Calif., is currently
seeking financing for prototype development of the system.

Color displays
for PDP-11, VAX-11/780
coming from DEC

U. S. semiconductor
market to grow
26%, Ti predicts

National pushes
2147 line to
55-ns region

Addenda
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Digital Equipment Corp., Maynard, Mass., is about to announce its first
color display terminals. The 19-in. VS11 and VSV11 displays will resolve
spots as small as 0.7 mm in arrays 512 dots on aside. Designed for direct
memory access with DEC's PDP-11 series and VAX-11/780 computers,
the family of displays is built around a large memory and a 2901-type
bit-slice processor to speed display operations and minimize centralprocessor overhead. The processor can execute 64-bit microinstructions
at 160 ns per instruction. Up to 256 colors are available under software
control, and 16 levels of gray scale in monochrome models. Prices will run
from $8,000 to $15,000. Also among seven new software packages for its
VAX-11/780 computer, DEC plans an operating system that will handle
electronic mail, high-speed interfacing, and networking.

Led by computer and industrial users, the semiconductor market in the
U. S. should reach $5.8 billion this year, agrowth of 26%, according to the
latest estimates from Texas Instruments Inc. Although the computer
segment should jump by almost a third, TI expects softening in this
market by the end of the year, especially among small and medium-sized
manufacturers. The industrial market, up 23%, will be paced by a 30% to
35% gain in telecommunications, says the company.

Using its proprietary xmos n-channel silicon-gate process, National Semiconductor Corp. of Santa Clara, Calif., has extended its 2147 family of
4-K static random-access memories to include aversion with 55-ns cycle
times. The high-speed device, designated the MM2147-3, is organized as
4,096 words by 1bit and requires no clocks or refreshing. Housed in a
standard 18-pin dual in-line package, the MM2147-3 is available in
production volumes and is priced at $29 each in lots of 100.

Onyx Systems Corp. of San Jose, Calif., will show its C8002 microcomputer system at the National Computer Conference in Anaheim, Calif.,
May 19-22. Onyx says that the C8002 is the first microcomputer system
to be based on the Zilog Z8000 processor and is also the first to contain
its own 8-in. Winchester disk. The system will be available with 256
kilobytes to 2megabytes of random-access memory. ...Fairchild Camera and Instrument Corp. of Mountain View, Calif., has licensed Western
Electric Co. to manufacture its fast low-power Schottky rri integrated
circuits for internal use. Under the terms of the cross-licensing accord,
Fairchild, aSchlumberger Ltd. subsidiary, will transfer to Western Electric certain technology related to the digital logic line, including circuit
design, exclusively for use in products made by Western, the manufacturing arm of the American Telephone & Telegraph Corp. ...Monsanto
Co. says that polished silicon wafer sales are growing at a 20% annual
rate and that its sales, which approached $100 million in 1979, are
expected to reach $500 million in the future.
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DOLCH introduces the world's first 48-channel logic analyzer

Trace it all, and fast ...
If you're switching from 8to 16 bit
microprocessors, make sure your
logic analyzer can support the
move. An adequate number of
input channels is the prime
prerequisite for 16-bit-uP testing.

Dolch's LAM 4850 is not only the
record holder with 48 input
channels, it offers you even more
of the world's first features such
as 3level simultaneous
clocking to untangle multiplexed bus signals or "trigger
tracing" that lets you examine
nested program execution in
real time.

DDLCH
LOGIC

INSTRUMENTS

It's features include:
• 1024 bits recording and
reference memory per channel
• sampling rates DC to 50 MHz
• 5ns glitch capability
• 4level sequential triggering
• binary, hex, octal, ASCII and
mnemonics display
• 16-channel x2048 timing
display
• IFFY: interface (optional)

In the United States contact:
Kontron Electronic hic.,
700 South Claremont Street,
San Mateo, California 94402

Fi

IN CALIFORNIA CALL (415) 348-7291, TOLL FREE OUTSIDE CALIFORNIA (800) 2276854 •SALES AND SERVICE NATION WIDE
Circle #34 for literature
Circle #35 for demonstration
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Now that our
microcomputers
have more
memory options,
so do you.
DEVICE
0

36

F3870

RAM

ROM

I
/O

64x 8

2Kx 8

32

128x 8

4Kx 8

32

128 x8

2Kx 8

32

64 x8

4Kx 8

32
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We've just expanded our industryhe needs for almost every applicastandard F3870 line by adding three tion, as well as allowing him to make
new microcomputers with increased smarter controllers.
on-chip memory options. Each is a
More RAM with
complete 8-bit microcomputer on a
power-down protection.
single MOS chip and is 3870 pinThe F3872 and F3876 offer 128
compatible.
bytes of RAM, with 64 bytes availRigger ROM memories.
able for power-down protection.
The series begins with the multi- That means that if your system shuts
source 3870 that gives you up to
down, there's no memory loss,
2K bytes of ROM. With our three
because the RAM remains powered
increased-memory versions, you can and protected, with low current
now get more features, amore
demand.
sophisticated controller and more
Amicrocomputer
design flexibility
for all reasons.
Starting with the F3876 which
offers 2K ROM, and the F3872 and
No matter what your application
F3878 which offer 4K ROM. These
needs, the F3870 series can meet
give the designer the size versatility
them. It's an excellent choice for a
wide variety of control applications,
POWER DOWN
POWER SUPPLY
including terminals, communications,
automotive and instruments. It's the
perfect family of low-cost microNO
5V
computer circuits for the high-volume,
cost-sensitive controller market.
So now, there isn't amore
YES
5V
completefamily of devices available
thatwill letyou build
anew system, or
FAIRCHILD
upgrade an existing
YES
5V
one. For more infor- A Schlumberger Company
motion, call or write F3870 Series,
Fairchild Microcomputer, P.O.
NO
5V
Box 880A, Mountain View, California
94042. Telephone: (408) 224-7000.
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The Thinking Cap.

Now you can check, sort and measure
capacitance in less time, with more accuracy.
Forget what you know about cap meters.
Our new Model 3001 Digital Capacitance
Meter offers advantages worth thinking about.
Its more accurate. More rugged. With more
features, more accessories. All in the first cap
meter specifically designed for professional lab,
test and production benches. All for just $275.*
As usual, we started where everyone else
left off. Behind our 3'4-digit LED display, you'll find
aunique Dual Threshold circuit that boasts 0.1%
accuracy** (that's 0.1% of the reading—not of full
scale). Nine overlapping ranges, up to .1999 Farad,
with down to 1pF resolution. Auto over- and under-

range indications. And the 3001 isn't fooled by
dielectric absorption.
Our back panel is more intelligent, too. With
an easy interface for remote display, sorting and
control accessories. And aclever way of eliminating battery problems—an AC cord.
We've put alot of thought into our accessories, of course. With aproduction test fixture, aTri Mode Comparator and avariety of test cables.
Plus one of the best manuals in the business.
We can't tell you the whole story here. Call or
write for details. Or better yet, order your Thinking
Cap today.

Smarter tools for testing and design.
70 Fulton Terr. New Haven. CT 06509 12031 624-3103, TWO 710-465-1227
OTHER OFFICES San Francisco 14151 421-8872 TWO 910-372-7992
Europe Phone Saffron-Walden 0799-21682 TLX 817477
Canada Len %Vier Ltd Downsview. °Mann

GLOBAL Call toll-free for detalls
SPECIALTIES 1-800-243-6077
CORPORATION

During business hours

'Suggested U S resale Prices specifications sublect to change without notice C Copyright 1980 Global Specialties Corporation
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Circuits conference
features Japan's
512-K ROM
by John G. Posa, Solid State Editor

Also on tap are C-MOS chip
using piezoelectric effect,
implantable neural stimulator,
ultrafast SOS processor

beam was the most suitable method
of producing its 512-K ROM. Four
times larger than state-of-the-art
devices, it is the biggest ROM ever
produced without resorting to fullwafer integration.

Direct writing needs no masks,
and, in this case, 1-micrometer features were achieved. Cell size and
chip size are 44 square mm and
91,000 mil 2,respectively; access time
and power dissipation are 400 nano-

HIGHLIGHTS OF THE 1980 CUSTOM INTEGRATED CIRCUITS CONFERENCE

A half-million-bit read-only memory
to store Chinese ideograph characters; a complementary-MOS integrated circuit powered solely by the
piezoelectric effect; an implantable
neural stimulator of four Ics; a
c-mos-on-sapphire central processing unit that can crank through 32bit additions in 100 nanoseconds—
these are just a few of the advanced
developments to be described at the
May 19-21 Custom Integrated Circuits Conference.
Sponsored by the Institute of
Electrical and Electronics Engineers,
the gathering at the Americana
Hotel in Rochester, N. Y., is a
forum for designers of ICs so special
that the mass-production learning
curve cannot be exploited in full.
Nonetheless, the chips' density and
speed requirements are likely to push
leading-edge technology to new
achievements —after all, the microprocessor began as acustom design.
Trends. Three aspects of custom
fabrication stand out from the conference's program (see table). One is
the use of electron-beam lithography
to meet the requirements of quick
turnaround and ultrahigh density.
Another is the increasing reliance on
the low power of c-mos. The third is
computer-aided design more capable
than ever of symbolic chip layout
and verification.
Japan's Nippon Electric Co. found
that direct writing with an electron
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Monday, May 19

Tuesday, May 20

SESSION A:
Model characterization

SESSION D:
Custom applications

Three-dimensional
VLSI MOS FET
models

University
of Waterloo

Custom solid-state
imaging arrays

Eastman
Kodak

SESSION B:
Hybrids

MOS circuit
simulation

R.C. Foss
Mosaid

Single-chip
CRT controller

PerkinElmer

8-bit-slice
C-MOS CPU

Rockwell

Multichip hybrid
technology

Honeywell

1,000-gate
I
2 Lgate array

Northrup
Research

Computer-aided
hybrid design

Tektronix

Custom analog
processor

Silicon
Systems

Piezo-powered
IC transmitter

National
Semiconductor

SESSION C:
Custom and high-voltage circuits
GaAs ICs made with
electron beams

Hughes
Research Labs

Thin-film transistors
for display circuits

Xerox

ICs for implantable
neural stimulator

Stanford
University

High-voltage MOS
driver arrays

SESSION E:
Circuit design techniques
Fast-turnaround
custom VLSI

Bell Labs

Systematic
VLSI design

Bell Labs

Xerox

60-V ac power
MOS FET

Honeywell

Custom silicon-gate
C-MOS circuits

Harris

60-V custom
driver chip

IBM

C-MOS analog and
digital circuits

RCA

Vacuum-fluorescentdisplay driver

AMI

Composite-cell
logic

Signetics

Wednesday, May 21
SESSION F:
Fabrication technology

Custom bipolar
linear LSI

Sony

512-K read-only
memory

NEC

Polysilicon gates
for CCD imagers

Eastman
Kodak

A new silicon-gate
MOS technology

Sony

Refractory metal
IC technology

General
Electric

Automatic custom
MOS LSI layout

Bell Labs

I
2 L vs integrated
Schottky logic

Harris

Symbolic layout
and design

DMT Corp.

SESSION G:
Computer-aided design
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seconds and 800 milliwatts.
In another paper, Hughes Research Laboratories in Malibu,
Calif., reports on the use of electronbeam lithography for gallium-arsenide ics. Its submicrometer transistors exhibit power-delay products as
low as 0.46 picojoule.
When it comes to low power use,
c-mos is the best. Taking advantage
of this fact, National Semiconductor
Corp. has developed for Gould Inc. a
chip for detecting tire profiles that
generates its own power supply from
the mechanical stimulation of a piezoelectric crystal.
Inside. The crystal and chip sit
inside the tire, and when air pressure
drops low enough, the tire's wall
excites the crystal. The ic rectifies
and limits this signal to obtain its
power and then transmits atire identification code to the driver of the
vehicle.
Interestingly, this ID number uses
the Santa Clara, Calif., company's
Tricode encoding scheme [Electronics, Sept. 27, 1979, p. 38]. The chip
works at up to 25 volts at less than
10 microamperes.
Another project that puts C-MUS
chips in tight places is an implantable neural stimulator developed at
Stanford University. It is designed as
an auditory prosthesis, stimulating
the inner ear.
Consisting of four ICs (one is bipolar), the circuit receives dc power
over a radio-frequency input and
stimulus information in the form of
digital ultrasonic pulses. Custom
design here keeps power consumption down to 30 mw.
sos. Rockwell International Corp.
modified its 8-bit-slice Schottky
bipolar central processing unit intended for use in military communications. The device's power consumption was reduced by 95%, yet as
before, four of them can execute up
to 5 million 32-bit microinstructions
per second. c-mos on sapphire got
the job done.
Throughput is so high that critical
portions of the architecture are
implemented with programmable logic arrays. These PLAs use SOS
diodes to parallel-process functions
of up to 28 inputs within the span of
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asingle 25-ns clock subcycle.
The chip, from Rockwell's Anaheim, Calif., operation, relies heavily
on the use of computer-aided design,
as did many of the conference's custom ICs. To be discussed are corn-

puter programs for modeling bipolar
and short- and long-channel mos
field-effect transistors, designing
custom hybrid and very-large-scale
integrated circuits, and automatic
layout and verification of mos chips.

Data communications

Network to mediate exchange of data
among incompatible office equipment
A budding Californian company
headed by two well-known figures in
the semiconductor industry has come
up with alocal-network concept that
it says will allow the often incompatible pieces of automated office
equipment to communicate. Net/One, from Ungermann-Bass Inc., is
a packet-switched network carried
by coaxial cable and with all the
hardware and software necessary for
afully operational net.
Interest is blossoming in such concepts, with a push under way on a

standards effort [Electronics, March
27, p. 40]. Net/One joins such other
schemes as Datapoint Corp.'s ARC
network, Zilog Corp.'s Z-Net (see
"Z-Net allows easy add-ons"), and
Xerox Corp.'s Ethernet.
Wide use. However, the Ungermann-Bass equipment is designed
solely for networking tasks instead of
being an enhancement of word processors or computers as in the other
approaches. Also, it can link a wide
variety of office equipment whereas
the ARC and Z-Net systems can han -

Z-Net allows easy add-ons
By incorporating a packet-switched local networking scheme into the operating system of its recently announced MCZ-2 series of office systems, Zilog
Corp. will be letting users add computing power in small increments with no
obsolescence of existing equipment. The broadcastlike operation of the net
eliminates the need for a central controller, which in turn could become a
system bottleneck.
Dubbed Z-Net by the Cupertino, Calif., firm, this local network transmits
information packets along a coaxial cable at rates up to 800 kilobits a
second. The packets are 8 bits wide by up to 512 bytes deep; header
information is additional.
The network is designed to facilitate the transmission of intrafacility
electronic mail, as well as to link local computing stations and shared
high-speed peripherals. A 600-line-per-minute printer, for example, can be
attached to an MCZ-2 work station and be used by the other MCZ-2
members of the network.
Z-Net can also be used to communicate with other networks through the
RS-232-C ports available on the MCZ-2. An important example of this is the
work station's ability to emulate an IBM 2780 or 3780 intelligent terminal,
which in turn allows it to access Zilog's earlier MCZ-1 series.
Zilog's local-net scheme works solely with the MCZ-2 computer [Electronics. April 10, p. 34], which ranges in price from the bare-bones $5,990 2/20
to the $12,175 2/50 that includes software, 2.4 megabytes of floppydiskette storage, and a display. Each unit can handle five RS-232-C ports
and aparallel interface port.
When Z-Net becomes available in the third quarter, the MCZ-2 will be
offering 10 to 40 megabytes of cartridge disks that will serve as network
nodes. The network scheme can link as many as 255 single-processor
stations, and it will also link the four-processor package that will become
available in the fourth quarter.
-M M.
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die only their makers' gear. Ethernet
initially will be maker-specific, with
the Xerox 860 word processor incorporating it expected to be offered
late this year.
Transport level. Net/One is the
first product from the Santa Clara,
Calif., firm started by Ralph Ungermann, cofounder of Zilog, and Charlie Bass, a former general manager
of Zilog's Systems division. It operates at the transport level of network
protocols, one of seven levels [Electronics, Dec. 7, 1978, p. 120].
The transport control level is necessary to implement apractical local
networking system. It provides for
network-independent data-flow control; it guarantees the correct delivery of an information packet; and it
reconstructs the packeted information into a form native to each network member.
The Ungermann-Bass network
goes even further to offer achoice of
virtual circuit or datagram protocols.
The datagram protocol does not
require the establishment of avirtual
circuit in order to send packets,
although a virtual circuit protocol
does perform packet sequencing.
Operating at the transport level
also requires a complete networkcontrol protocol, which takes care of
the functional and procedural means
of exchanging data, as well as channel selection and routing. It also
requires a complete link control,
which includes polling, error control,
and high-level synchronous datacommunications protocols.
Interfacing. In Net/One, the office equipment does not serve as network nodes. The individual units
connect to RS-232-C or parallel
ports in network interface units that
store the data packets in buffers
before putting them onto the 4megabit/second net on a contention
basis.
The system offers two types of
interface units: the NIU-1 with four
RS-232-C and two parallel ports and
the NIU-2 with 16 RS-232-C and
eight parallel ports. The NIU-1 will
cost about $4,000 dollars, and the
NIU-2 will be about double that for
half the cost per work station if all
16 of the RS-232-C links are in use.
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The N1U modules provide the
algorithms for network use. They
pull the data packets into the buffers, perform cyclical redundancy
checks, detect collisions, and send
interrupts to the bus.
They are also connected by an 8megabyte/s data bus, which will
allow for rapid transfers from disks.
This high-speed bus will also provide
access to high-speed computer buses
like the PDP-1 1Uni-Bus.
Drivers. Although Net/One operates at a higher level than previous
packet-switched
networking
schemes, it is not a panacea for
incompatibility. Software drivers,
for example, must be written to complete the interface with a piece of
equipment.
Most of these drivers are available
from Ungermann-Bass and are included in the network price. Others
can be generated by the user, typically with 500 to 750 lines of code.
To aid the user in this, an optional
network development system will be
available when Net/One goes on
sale in June.
-Martin Marshall

Communications

Hybrid SLIC
meets REA specs
For International Telephone and
Telegraph Corp.'s MicroSystems division, happiness is asubscriber-line
interface circuit that combines elements of large-scale integration and
thick-film technologies. The Deerfield Beach, Fla., company is including functions left off proposed or
actual SLIC chips, including its own
3081/3082 parts.
"It still is a hybrid SLIC," says
Wilber L. Riner, director of marketing and business development. "But
it incorporates a lot more functions
than are available in monolithic
SLICs, which need a Christmas tree
of parts on a printed-circuit board
before they work. And the price is
really going to surprise people."
Riner does not say what the price
will be, since the part is still in the
breadboard stage. However, ITT Mi-

croSystems expects samples to be
ready in the 1981's first quarter,
with production quantities following
by the middle of the year.
Added. Among the functions
added to the bipolar part is protection against lightning strikes designed to meet specifications of the
U. S. Rural Electrification Administration. Meeting the requirement is
necessary to sell the part to independent U. S. telephone companies
funded by the REA.
The part also aims at meeting the
REA specification for fighting cross
currents induced by power lines that
touch or come near to telephone
lines. The new SLIC will therefore be
marketable in Europe where such
specifications are stringent.
The MicroSystems division sees
such features making integrated
SLICs palatable to manufacturers of
equipment for central offices and
private branch exchanges. Though
the 3081/82 parts have been designed into products, equipment
makers in general have been leary
about newer monolithic sucs, some
of which have not made it out of the
design stage.
In the rrr approach, most of the
circuitry is incorporated in a medium-scale integrated array. Critical
resistors and large voltage-handling
devices are on a hybrid substrate.
Thus the resistors can be trimmed
precisely by laser, and large amounts
of power can be handled without
damaging the reliability of the bipolar array. External adjustments also
are easier.
"The device replaces a board of
parts and allows a 4 to 1 space
reduction," says Ringer. "This allows for redqed labor and boardassembly costs, as well as savings in
reliability and space."
Minus. With all these pluses, there
still is one minus. Riner admits that
the new SLIC will not provide certain
test functions found in standard telephone equipment. "No one else does
it either," he says. "There is not
enough commonality among suc
users for us to provide it."
"In any case," he is quick to add,
"it allows us to use the same chip in
European products where they do a
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wide variety of tests. And the same
can be used in a 24-volt branch
exchange or a — 50-v central
office."
-Harvey J. Hindin

investing in U. S. electronics wholesale and distribution operations, she
notes. Brown's list includes 22 buys
into wholesale areas in addition to
the 34 manufacturing investments
Business
shown in the table.
European interests, on the other
hand, are moving to acquire U. S.
technology —"particularly in integrated circuits," Brown says—by
investing in established American
manufacturers. Last year's acquisition of Fairchild Camera and InstruForeign investment resulting in 10%
or more ownership of individual
ment Corp. by Schlumberger Ltd. is
U. S. electronics and electrical
the most obvious example of that,
equipment makers is mushrooming.
Brown points out.
Of the 34 transactions completed in
More. Other French purchases on
her list include Schlumberger's in1979's first half, the value of 21 is
known to be $613 million, whereas
vestment in Unitrode Corp.; that in
Proprietary Software Systems Inc.
the known value in all of 1978 was
only $109 million, the U. S. Departby Compagnie Internationale de
ment of Commerce says.
Service/Information (cisi, a softMoreover, the department's Interware house owned by the French
atomic energy agency); Thomson national Trade Administration expects even bigger increases in the
Brandes investment in Solid-State
second halfs data, which is collected
Scientific Inc.; and ajoint venture by
for many business activities, includunits of Général d'Electricité CIEing electronics and 16 other manuCGE with Sensor Technology Corp.
facturing industries. In all, ITA
Also, CGE'S ciT-Alcatel invested
counted 379 deals completed in the
in Telecommunications Switching
first half and was able to place a Systems Inc. and Friden Mailing
$4.4 billion value on 207. PrelimiEquipment Corp. Although the last
nary figures for the entire year are
does not fall precisely into the elec1,070 transactions with aknown valtronic and electrical equipment cateue of $12.5 billion.
gory, officials note it is closely
Interests. Who is investing in what
related, as an electronics end-user.
U. S. electronics? An ITA internaWest Germany's eight U. S. deals
tional economist, Evelyn G. Brown,
were dominated by the six of Siemens AG. They included investments in
notes that Japanese electronics comLitronix Inc., Microwave Semiconpanies are buying, although they
ductor Corp., Orbis Systems Inc., a
tend to build their own U. S. plants.
For easier market access, both
wholesaler known as Circle A W
Japanese and Korean interests are
Products, and increased holding in
SLIC

Foreign investment

in U. S. firms zooms

FOREIGN INVESTMENT IN U.S. ELECTRONICS AND ELECTRICAL
EQUIPMENT MAKERS, JAN. 1 JUNE 30, 1979

Total cases

Known value
($ millions)

Canada

3

1

France

4

2

375.4'

Japan

8

5

32.3

The Netherlands

2

2

29.2

Switzerland

4

1

50.0

United Kingdom

5

5

68.3

West Germany

8

5

53.1

Total
•S363
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Cases with
value known

34

21

5.0

613.3

million is Schlumberget Ltd.'s acquisition of Fairchild Camera and Instrument Corp.

two affiliates, Siemens-Allis Inc. and
the separate Siemens-Allis Inc.
Switch-Gear division. Siemens is still
shopping, as the recent investment in
Threshold Technology Inc. shows
[Electronics, April 24, p. 56].
Others. Topping the government
list of British and Canadian investments were the UK National Enterprise Board's deal with Inmos Corp.
and Bell Canada's investment in
Intersil Inc., plus increases in the
Canadian telephone company's investment in Northern Telecom Inc.
The financial holding companies
characteristic of Swiss and Dutch
businesses make it difficult to trace
their investments. The ITA says identifiable funds from Switzerland are
confined to U. S. wholesalers and
distributors, and a Dutch chemicalmaking group, AKZO NV, bought
into General Circuits Inc. and Garry
Manufacturing Co.
-Ray Connolly

Fiber optics

Bell's 21
/2-mile link
speeds data
A 44-megabit-per-second fiber-optic
system is speeding computer communications in a 2'/2-mile link in an
American Telephone & Telegraph
Inc. test. The New York City test
uses AT&T-designed interfaces and
fiber-optic cable to link standard
mainframe computers in real time.
Implications. The test may break
new technological ground. Equally
important is the usefulness of such
equipment to a Bell venture into
data communications, considered
likely now that the Federal Communications Commission has given the
go ahead to the phone company
[Electronics, April 24, p. 104].
New York Telephone has installed
the fiber-optic cable and related
interface equipment and will be
overseeing the test. The system runs
between two phone company buildings in Manhattan's downtown financial district and will eventually
carry voice transmission, as well as
data information.
The system connects three main-
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Low Cost Mini-Disk Data Storage
for EXORciser Bus Computers
• Compatible with EXORciser* and other
6800/6809 computers based on EXORciser* bus
concept.
•40- or 77-track drives in one-, two- and threedrive configurations add 102K bytes to 591K
bytes of random access data on-line.
•40-track LFD-400Er drives store data on both
surfaces of mini-diskettes — almost 205K bytes
per disk.
• EXORciser* bus compatible controller includes
1K of RAM, provision for 3K of PROM. Mature
design features explicit clock-data separator,
drive motor inactivity time-out function, and
more.
• Support software includes disk operating systems, afile manager, text editor, assembly language program development/debugging aids,
an extended BASIC interpreter, an SPL/M compiler and business programs. Numerous programs available from other suppliers may be
used with LFD-400/800EX mini-disk systems with
little or no modification. Watch for FORTRAN & Pascal
announcements.
Low cost Percom LFD-400/800EX mini-disk data storage systems are afast,
dependable alternative to tape storage for 6800/6809 EXORciser* bus computers. Asingle 40-track LFD-400EXs drive adds 102K bytes of formatted on-line
storage; asingle 77-track LFD-800EXs drive adds almost 200K bytes. And data
may be stored and read from either surface of LFD-400EXs minidiskettes.
Fast mini-disk data storage makes your Motorola EXORciser* or other
EXORciser* bus computer more than just adevelopment system or limited
evaluation system.
For example, at the low LFD-400/800 EX prices it becomes economical to
use your development system as the final working system.
Data capture/retrieval in research, test and production environments is
another application where versatile, random-access LFD-400/800EX storage can
provide efficient operation.
Equipment control is yet another area where the speed and facility of
mini-disk storage greatly expands application possibilities. Even if you use a
mini-disk only to load and control programs you'll save simply by taking alot
less time than with slow, inconvenient tape storage. Moreover, by storing
programs on fast-loading, low cost minidiskettes you eliminate the overhead of
burning PROMs —an expense that quickly adds up to far more than the price of
an inexpensive Percom mini-disk system.
The bottom line? An EXORciser* or
Micromodule*, with percom LFD400/800EX mini-disk data storage,
is a remarkably adaptable microcomputer —a system that meets
the quality and dependability demands of industry yet is competitively priced with personal computing systems.

PRICES
Model
LFD-400Ee

LFD 800Er

1-drive
system
$649.95

$945.95

2-drive
system

3-drive
system

$1049.95

$1449.95
$2245.95

$1599.95

MPX Disk Operating System (2-chip ROM set)
Standard versions for most popular monitors
$69.95
LFD-400/800EX Users Instruction Manual:
Includes driver utility listings, controller schematic $15.00
The system prices are single-quantity prices. A system includes (1) the drives, power supplies and enclosure, (2) the
EXORciser* bus compatible controller PC card with 1K RAM
and provision for three 2708 EPROMs, (3) an interconnecting
cable, (4) an 80-page users instruction manual, and (5) a
system minidiskette. The Percom Software Services Group
will customize the MPX DOS for anominal charge if one of the
standard versions is not suitable for your monitor. LFD400EX systems use 40-track drives; store 102K bytes of
formatted data per minidiskette side. LFD-800EX' systems
use 77-track drives; store almost 200K bytes on one side of
minidiskette.
Orders may be placed by dialing 1-800-527-1592 (outside of
Texas) or (214) 272-3421 (in Texas). For additional technical
information dial (214) 272-3421.

PERCOM DATA COMPANY.

211 N

(214) 272.3421

Circle 43 on reader service card
-1

trademark of Percom Data Company, Inc.

INC.

KIRBY GARLAND, TEXAS 75042

• trademark of Motorola Corporation

PEIMOM

Prices 8 specifications subject to change without notice
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Meeting data-transfer demands
Communication at multimegabit-per-second rates—the natural output speed
of computers—has long been the dream of systems engineers. Though this
has been achieved without fiber-optic technology, the glass cables do offer
some pluses for computer-to-computer communication.
To begin with, glass fiber is smaller and lighter than equivalent copper
cables. Even more important, it is impervious to induced electrical fields. This
immunity means that lightning, electrical machines, or radio transmitters
cannot affect bit-error rates.
Moreover, light-carrying fibers do not interfere with one another or with
sensitive electrical circuits, so computer data is secure from external interference or tapping. Finally, the fibers cause no sparks, tolerate mechanical
abuse, and function in water.
So the New York Telephone Company has good reason to investigate the
feasibility of linking existing computer gear and using existing protocols with
fiber-optic cable. Another strong candidate for long-distance high-speed
data communications is asatellite link, like the U. S.-to-France-and-Germany
test last year by Comsat, IBM, and French and German government communications agencies. That four-node experiment sent 1- and 2-megabit/s data
over atime-domain multiple-access link.
-Harvey J. Hindin

necessary emitters and receivers.
Planned to operate at rates under
30 megabits/s, the links are intended
primarily for computer applications
to tie central processing units to
peripherals. The new rrr connectors
are expected to cut fiber termination
time by 90%.
The Honeywell, ITT, and Du Pont
group will join a number of companies in offering short-haul fiber-optic
links. Hewlett-Packard, for instance,
already offers a family of components that operate at rates up to 10
megabits/s over distances up to
1,000 meters.
-Pamela Hamilton
and Anthony Durniak

Packaging

14-layer pc board
frame computers at one location
with three other mainframes at the
second. "The two sets of computers
are approximately 13,000 feet
apart," notes Howard W. Bruhnke,
southern Manhattan district manager for distribution engineering.
"That can't be compared to computers set up 100 or 200 feet apart,
where the fiber-optic cable is simply
an integral part of the data bus," he
says. The data transmission over the
long link needs no optical repeater,
although harsh environmental conditions may cause greater signal attenuation over time, Bruhnke says.
Equipment. Bell Laboratories designed the fiber-optic data interfaces
to convert the digital signals to light
pulses. Western Electric supplied the
fiber-optic cable, connectors, and the
light-emitting diodes.
The 3/8-in. cable consists of three
ribbons, each containing eight fibers.
The fibers have a 50-micrometer
core, with a 125-µm outer diameter.
Bruhnke notes that the cable has the
capacity to carry 60 fibers should
future systems need it.
In the initial testing of the system,
the error rate was measurably
improved over copper cable, despite
asteamy and hot environment. The
transmission accuracy was reportedly 10 billion times greater than the
average rate of one error for every
10,000 bits sent over wire cable,
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according to Bruhnke.
"The system has run for three
days with only one data transmission
error. That hasn't been the history
with copper," notes Carl A. Larson,
supervising engineer for outside
plant lightwave installations.
The test equipment has the potential for transmitting data at speeds
of up to 274 megabits/s, although
Bruhnke is not ready to speculate on
when that may be put to use. Nor is
he willing to estimate the cost of an
eventual production system.
"The final system will ultimately
be cheaper than the test. This initial
test system is only afront-end for an
entire system," he says. "The total
system would be comparable with
copper, but time cycles, durability,
and other parameters have to be
looked at first."
Slower, nearer. In a related
announcement scheduled for May 6,
Honeywell Inc., International Telephone and Telegraph Corp., and Du
Pont Co. were expected to introduce
components that will facilitate fiberoptic links operating at the other end
of the performance spectrum—short
distance and medium speed.
According to industry reports, Du
Pont will provide a fiber for the
short-distance links, while an ITT
division is to unveil a new easy-touse connector family, and a Honeywell operation will introduce the

sprouts many ICs
Faced with the problem of packing
thousands of hot-running large-scale
integrated circuits into a small
space, Hughes Aircraft Co.'s Radar
Systems Group came up with amodule of two 14-layer printed-circuit
boards with a heat exchanger bonded between them. The module can
hold 252 ICs and 98 decoupling
capacitors. With 20 modules,
Hughes can fit its programmable
radar signal processor into 1cubic
foot on the F-18 fighter.
Feat. "Getting that many parts
into that small avolume and cooling
it is something," says Donald E.
Manser Jr., head of the programmable processor section in the Physical Design department of the El Segundo, Calif., group. "To develop 14layer pc boards with 10-mil lines and
10-mi spaces in production is not
exactly an industry standard."
Going to pc boards with 14 layers
is necessary, despite the tricky manufacturing processes, to interconnect
the almost 5,000 closely packed ics
and almost 2,000 capacitors. The
processor is implemented in highspeed Schottky rri and emitter-coupled logic— housed in flatpacks,
rather than dual in-line packages, to
save space.
What makes the board production
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Our 64K ROM
is like our 32K ROM is like our 16K ROM.
For new system designs and
for upgrading existing systems, the
flexibility of our totally static 64K ROM
gives you that extra edge. And it's
backed to the hilt with proven high
performance.
The SY2364 is the latest addition to our family of 24-pin ROMs
designed around acommon industry
standard pi flout. That means maximum system flexibility. All three-16K,
32K anteK ROMs — can plug into
the same s
l
belit. System upgrades
ar 'List amatter of substituting the
for the old. With no increas

11/*

-••
..

We offer compatibility tha_
more than pin deep. All our ROM
fully static (no clocks to w
so they all»etv
same .
way
"s.
is your co ern.
eof ote stan ard
to our
45Onsec vers
or uat r
performance 304 . • ersi s

All six are available now in quantity
production.
300ns

45Ons

2K x8

SY2316B-3

SY2316B

4K x8

SY2332-3

SY2332

8K x8

SY2364-3

SY2364

No matter what your needs, we
have just the ROM for you. And that
includes the Y2316A, SY4600 and
SY2333 (pin •.mpatible with the
2732/273 A 2K EPROM). For
fir -r inf
tion, contact Memory
•
uc
)keting direct at (408)
1. For Area Sales Offices and
ution references, call HeadSales direct at (408)
.
TWX: 910-338-0135.

Synertek performs as amajor
MOS supplier of high volume parts
with advanced technologies and
techniques behind everything we
make. ROMs. Static RAMs. EPROMs.
Custom circuits. Single-chip Microcomputers. Systems. 6500 Microprocessors and Peripherals.

SYNERTEK
3001 Stender Way, Santa Clara, California 95051
(408) 988-5600. TWX: 910-338-0135.
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destructive. If it
shows defects,
Industrial
the panel is rejected. "This is
the only way,
since the typical
board has 2,000
holes and no way
can
they be
Venturing into a new arena, Lanier
checked
by
Business Products Inc. is introducing
hand,"
says
a low-priced system for monitoring
Manser.
work flow and production in afactoHeat. Cooling
ry. Called Alert, it keeps track of
the modules is
work in progress and of where every
no simple mat- job is in the production cycle.
ter, he says,
It also charts equipment downtime
since most dissiand the time spent by each worker
pate 60 to 80 on ajob. This raw data is then prowatts typically,
cessed into a format the plant manand the ECLagement can use to reveal how well
heavy boards
the plant is being run.
push 100 w. BeAttractions. Lanier feels it has
Packed boards. By developing a 14-layer pc board, Hughes Aircraft
cause most airmade Alert inexpensive enough, at
is able to fit 5,000 ICs and 2,000 capacitors into 1ft'.
craft provide
$150,000 for a 250-terminal system,
only 3pounds of to be attractive to efficiency-minded
so tough are the 21 complex process- cooling air per minute per kilowatt,
plant owners and simple enough to
ing steps needed for each of the 14 "we have to distribute it as finely as
use so that workers accept it, says
layers. Moreover, each operation possible to each module," he says.
George O'Leary, vice president of
depends on a correct previous step,
To cool each type of module,
the recently formed Computer diviso any mishap at any point in the Hughes developed a family of eight sion of Lanier, an Atlanta-based
production process can force rejec- slots to regulate air flow. The slots in
manufacturer of dictation and wordtion of the entire board.
the molded plastic grillwork shown
processing equipment.
Commercial versions usually have in the photograph above vary to proA I
6-key touchpad terminal, with
two or four layers—seldom above vide 10-w cooling increments. "That
a five-digit light-emitting-diode diseight. "When you get to 10 and up, way, we can see that the hottest
play to echo keyed-in numbers, is
the handling gets difficult, with
boards get the most air," Manser placed at each machine of the manukeeping layer-to-layer registration
says.
-Larry Waller
facturing process (see photograph),
the toughest part," Manser says. To
get it, tolerances for interconnection
Punch in. Production-line workers use simple, low-cost terminals to enter work-flow and
openings must be much tighter than
production information in Lanier's new Alert factory work-monitoring system.
with fewer layers.
Hughes has developed special
tooling to drill the 30-mil holes,
holding tolerances to 7 to 10 mils.
The drilling is demanding, because
the thickness and complexity of the
boards means they cannot be stacked
for single-pass drilling.
Laminations. The boards are 6by-9-inch copper-clad panels laminated together. They use seven panels with copper sheets on each side,
laminated with sheets of insulating
bonding material.
To test, Hughes follows an IC
technique of including aspecial section on each fabricated panel, which
itself cannot be checked after lamination because such testing is

Simple system charts

factory work flow
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The Associate
Producer.
Receive-Only Printer
High quality 6-part
forms printing
132-character wide,
adjustable carriage

150 cps optimized
bi-directional printing

9x7 dot matrix full
ASCII printing
21-character operatorprogrammable answerback
memory

••
-

Device forms
control (optional)

Operator control keypad
for user configuration
1280-character buffer

Terminal status control panel
indicating column, error codes,
and configuration parameters

The OMNI 800* Model 820 RO
Printer has the same designed reliability as its associate, the 810 RO.
With more standard features and
options like expanded and compressed printing, the 820 RO offers
greater flexibility for additional applications. And, should application
needs change, the 820 RO is easily
upgraded to aKSR model for a
modest cost. The productive 820

110 to 9600 baud
transmission speeds

RO Printer has all the quality and
performance you associate with the
OMNI 800 Family.
TI is dedicated to producing
quality, innovative products like the
Model 820 Receive-Only Printer.
TI's hundreds of thousands of data
terminals shipped worldwide are
backed by the technology and reliability that come from 50 years of
experience, and are supported by

our worldwide organization of
factory-trained sales and service
representatives.
For more information on the 820
RO, contact the TI sales office nearest
you or write Texas Instruments
Incorporated, PO.
Box 1444, M/S 7784,
Houston, Texas
77001, or phone
(713) 937-2016.

'Trademark of.Texas Instruments

Copyright

1980

Texas Instruments Incoiporated

TEXAS I
NSTRUMENTS
We put computing within everyone's reach.

Circle 47 on reader service card
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rather than at acentral site as with
other factory data-collection systems. Sixteen terminals are strung
along a party line using twisted-pair
wires, and 16 such party lines are
multiplexed to aComputer Automation 430 minicomputer that is the
heart of the Alert system.
In operation. Workers key in their
own identification numbers, a job
number, and then a start command
when they begin work. Stop work
and machine breakdowns are also
entered. The Alert system is thus
able to compile the data needed to
give a supervisor the big picture on
the plant floor, revealing trouble
spots before they become serious
production bottlenecks.
What makes Lanier think Alert
can compete successfully in a field
that hosts such heavyweights as IBM,
Honeywell, and NCR? Price, for one,
is a factor. Whereas $4,000 buys a
single terminal in the more elaborate
systems, Alert averages $600 per terminal over the whole system price.
The company also has some 300
sales and service offices already in
place around the U. S. and can offer
service on its new system on a 24hour basis, says O'Leary.
Also, Lanier has equipped Alert
with software, built around the
Computer Automation operating
system, specifically designed for
transaction processing. Ordinarily, a
manufacturer might add a production-control program to the computer that handles the accounting and
inventory control. But these are
batch- rather than transaction-oriented—or real-time—tasks.
Single entry. "Trying to handle
production control in atypical batch
system means one entry will often
require 10 disk accesses before all
files are updated," O'Leary says.
"With one entry we access the disk
once and update all 10 files."
What will come next from the
division? O'Leary is mum. But
Alert was under way well before he
arrived—from Computer Automation, where he was marketing vice
president for the Naked Mini division. Designs for other products, he
indicates, are on the drawing board.
-Gil Bassak
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Motorola whips up
big 8-bit batch
With a capacity to address only 64
kilobytes of memory, Motorola Inc.'s
high-performance 8-bit MC6809 microprocessor has been likened to a
500-horsepower engine with a 3gallon gas tank. The forthcoming
MC6829 memory-mapping unit that
will expand the address space to 2
megabytes should offer a lot more
mileage to designers of 6809-based
systems.
On a small die of about 20,000
square mils, the new chip is partitioned to handle four concurrent
tasks of 64 kilobytes each, so it is a
cost-effective solution for small systems. But because as many as eight
chips can be hooked up in parallel
for a cascaded 32-task capability,
the 6829 also will fit into large 6809
systems.
The chip isolates its tasks and provides write protection so that no one

task can be written over another. It
also allows sharing of code and
resources and provides automatic
switching to the operating-system
task, which allows the programmer
to set up user/supervisor modes.
Officials at Motorola's Austin,
Texas, mos Integrated Circuit division are counting on the memory
mapper to help the 6809 family
against the 8088, which is Intel
Corp.'s 8-bit version of its I
6-bit
8086. Motorola is also introducing
other chips in the family and other
microprocessor ICs at next week's
Electro/80 show in Boston.
21 lines. The 6829 memory mapper expands memory space by applying five upper address lines from the
processor and the contents of a5-bit
task unit to an internal high-speed
mapping random-access memory.
The resulting 10 output address
lines, combined with the processor's
lower 11 address lines, produce 21
lines (see figure) that can address 2
megabytes. The 8088 supports 20
lines and a 1-megabyte address
capability.
As well as introducing new 8-bit
parts, Motorola will be using Electro

TASKS 28 31

TASKS 8-11
TASKS 4-7

6829

MEMORY
MANAGEMENT
UNIT
6809
6809E
MICRO'
PROCESSOR

TASK 0
TASK 1
TASK 2
5ADDRESS LINES

10 ADDRESS LINES

TASK 3

SYSTE
BUS

11 ADDRESS LINES

TASK 0 = OPERATING SYSTEM TASK
TASK 1 = DIRECT MEMORY ACCESS TASK
TASKS 2-31 = USER TASKS

Increased range. The MC6829 memory-mapping unit draws on five MC6809 address lines to
expand the CPU's maximum addressable memory from 64 kilobytes to 2 megabytes.
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SINGLE CHIP CRT CONTROLLER

Major CRT makers demand
ultimate controller.
National's DP 8350 Series of singlechip CRT controllers form the
heart of over 60 terminal designs
worldwide.

111111111111111111111

Over 50 major CRT terminal manufacturers from around the world have discovered the industry's only complete, single-chip
CRT controllers.
National Semiconductor's powerful
line of CRT controllers —the DP8350 Series —
requires considerably less support circuitry
than any other controller on the market.
Due in part to their bipolar (I 2L) circuitry,
the DP8350 Series is widely regarded as
the ultimate in CRT display refresh circuits.
Single-chip versatility. The 40-pin
DP8350 Series —which includes the DP8350,
DP8352 and DP8353 controllers —offers

afull range of features using internal maskprogrammable ROM.
Since the need for amicroprocessor
interface has been eliminated, overall system
design is greatly simplified.
The versatility inherent in the DP8350
Series cannot be understated. In the character field, for example, both the total number
of dots per character field and the number of
scan lines per character may be specified
(up to a16 x16 dot matrix). The number of
characters per row (from 5to 110) and
character rows per video frame (from 1to
64) may be specified as well.

OP8353N

Acomplete set of video outputs is available including cursor enable, programmable
vertical blanking and programmable horizontal and vertical sync.
Doing more for less. The popular
DP8350 Series does more to lower your system costs than any other single component.
And since it requires so little in the way of support circuits, the engineer can spend much
more time (and board space) on the more
demanding aspects of the product design.
The Practical Wizards at National not
only offer superior controllers, they also produce awide variety of complementary design
components. Character generators, microprocessors, memory products, just to name
afew.
It's no wonder that the DP8350 is at
the heart of the best designs. The industry
certainly knows awinner when it sees one. à

National's new BLC-8715amore intelligent approach to data acquisition.
More versatility than ever before.The
BLC-8175 performs "front end" measurement and control functions for 16 analog
processes. But that's not all.
It also features 22 digital (TTLcompatible) lines for controlling simple on/
off equipment functions, digital read-outs,
and even keyboard manual override systems.
And to further increase the board's versatility, the Practical Wizards at National
designed it so that it may be configured in
either of two ways.
By using its standard RS232C interface,
the BLC-8715 becomes aremote "slave" to
the CPU host.
However, the intelligent I/O board can
also interface directly with the host system
bus. One of the many benefits of this
approach is the BLC-8715's Mailbox memory:
256 bytes of RAM that are directly addressable by any intelligent device on the bus.
It certainly comes as no surprise that
National should be the first to take amore
intelligent approach to data acquisition and
process control.
After all, that's what Practical Wizardry
is all about.

High-speed intelligent I/O board
offloads analog pre-processing
functions from the data acquisition
system CPU.
National announces abright new addition to its family of Series 80 Board Level
Computers: the BLC-8715 Intelligent Analog
Input Board.
The BLC-8715 was specifically designed
for industrial data acquisition and process
control systems. This new microprocessorbased interface offloads all of the analog
data pre-processing functions normally performed by the host CPU.
And in doing so, the CPU may then devote
more of its valuable resources to the rest of
the control system.
Faster than aspeeding digit. Besides
freeing up host system resources for more
demanding tasks, there are many reasons
why the rugged BLC-8715 smooths out process control.
One of the most dramatic is its
ND conversion speed. Based on National's
proven BIFETTm technology, the 8-bit
BLC-8715 Analog Input Board performs the
A-to-D conversion in ascant 8iisec.

BIFEI aotrademark 01 Notional Semiconductor Corporation

à

The LM11. A dramatic advance in op amps.
This new op amp represents the
largest single advance in bipolar op
amp design in over adecade.
National again drives home its leadership in linear with the new LM11 precision DC
amplifier.
Designed by Bob Widlar, the LM11 incorporates the best features of existing bipolar
designs —and then some:
50pA input bias current (max)
10pA input offset (max)
3000/offset voltage (max)
311\//°C drift (max)
As shown in the graph, the LM11's input
bias current is not only very low, it also
remains well behaved over the entire miltemperature range.

An order of magnitude better than
FETs. Overall, the new LM11 reduces DC error
terms to such an extent that the op amp is
no longer the limiting factor in many practical
designs. Especially over the mil-temp range.
Further, its offset voltage, drift and longterm stability are an order of magnitude
better than FETs.
Although internally compensated with
provision for offset balance, the new LM11 is
pin-compatible with, and quite similar to,
the well-known LM108A amplifier

STARPLEX aids 1,tP system development.
STARPLEX with ISE:' the fully
developed development system.
Using the STARPLEX development system with National's 8048 Emulator Package,
designers of 8048 Family systems get the
kind of sophisticated tool needed for efficient
microcomputer development.
And with 8048 ISE (In-System Emulator), they get capabilities that up to now
simply haven't been available in this type
of instrument.
What is ISE? National's ISE is aseparate STARPLEX module housing 32K bytes
of real-time map memory, plus all the necessary logic for breakpoints, tracing, and
memory mapping.
ROM display and disassembling.The
8048 emulator package has its own 4K
of RAM dedicated to the real-time emulation
of the processors program ROM. So the
designer has complete access to this memory throughout emulation.

He may examine and disassemble existing ROM contents, make changes, and
execute the altered code.This gives him considerable flexibility in anew product design,
as well as in debugging existing systems containing apreviously masked 8048.
STARPLEX can not only develop and
debug software for the 8048 Family, but
also for 8080 and Z-80 microprocessors plus BLC/SBC Series 80 boards.
NSC800, 8070 and other ISE packages
will of course become available as these
new processors are introduced.
Wien you get right down to it, National's
STARPLEX with ISE offers features not available in any other development system on the
market today. Yet it costs substantially less
to own and operate than any system currently being sold.
Practical Wizardry strikes again.
n
STARPtEX ond ISE are trademarks of National Semiconductor
Corporation
TPO ,

'
,
Telemark of /dog Corporalr,

Economical IC pressure transducers from National.
Ever since National introduced the first
hybrid IC pressure transducer in 1973, engineers have "robotized" awide variety of
electromechanical applications.
Today National offers the broadest line
of IC pressure transducers on the market.
Their line encompasses not only hybrids, but
afull range of monolithic devices as well.
All of which offer pressure systems engineers
much greater design flexibility than ever
before. At much lower design costs than
ever before.
Iliese IC pressure transducers are
compact and easily interfaced with other
integrated circuits. And because National
processes silicon in large volume, they can

offer these products at very low costs.
In fact, their LX05XX and LX06XX monolithics are the lowest cost IC pressure sensors
available.They offer high accuracy and -± 5
to ±
-100 psi pressure ranges. Their compact
TO5 and ceramic packages allow easy PC
board installation which cuts costs of OEM
pressure systems even further.
Of course, the LX16)0( hybrid is also available in aceramic package.This fully signalconditioned pressure transducer features
built-in temperature compensation, high-level
output and full voltage regulation.
The LX16)0(, in anylon or diecast zinc
housing with NPT fittings and asnap-on
connector, becomes an LX18XX.The LX18>C<

is ideal for plug-in operation with pressure
ranges from ±5to 300 psi.
For high pressure applications —100
to 5000 psia —National offers the LX14)0(
hybrid series. Housed in rugged cylindrical
brass or stainless steel, the LX14XX is available with flying leads and an optional fluid
isolator.This device is perfectly suited for submersion or tough industrial environments.
For additional information, check the
coupon for the Pressure Transducer Data
Packet —including the handbook, data
sheets and application notes. Everything
you need to get in on the "robotic" revolution
from the Practical Wizards of Silicon Valley.

What's new from the National archives?
006 D Special Functions
Data Book ($6.00)

035 D Additional Series/80
Information

040 D Pressure Transducer
Handbook ($3.00)

024 D DP8350 Series Data
Sheet and Application
Notes

036 D Optoelectronics
Handbook (S3.00)

041 D Additional Pressure
Transducer Information

034 E LM11 Data Sheet and
Application Note

037 O Additional STARPLEX and
ISE Information
039 D BLC-8715 Data Sheet
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Culligan Water: pure economy
for critical circuits at Rockwell.

Can Culligan water treatment help a major MOS/
LSI manufacturer increase production cost efficiency? Ask North American Rockwell Microelectronics.
Volume manufacturing of MOS/LSI's, with electronic densities of about 400,000 circuit elements
per square inch, requires rinsing water as pure as
the production tolerances are critical. North
American Rockwell Microelectronics, a circuits
industry leader, tried to meet the need with bulk
quantity distilled water, but production engineers
weren't satisfied. Variances in purity increased unit
spoilage, and the high cost of trucking in huge
quantities of distilled water reduced profits.
NRMEC needed abetter answer.
Culligan delivered the solution—A Reverse Osmosis/Deionization water treatment system was
installed at NRMEC's Anaheim MOS/LSI manufacturing plant. Using city water, the Culligan RO/DI
system yields product water virtually free of particulate matter, total dissolved solids and bacteria.
This results in a process water with aresistivity of
18 megohms. That's about five times as pure as
commercial distilled water. And for NRMEC, far
more cost effective.
Electronics/ May 8, 1980

Your Inquiry is Welcome —Culligan RO/DI water
treatment systems are finding increasingly wide
applications in the electronics industry. To find out
how Culligan can improve your manufacturing cost
efficiency, call your local authorized Culligan
dealer. Or contact Greg Montgomery at Culligan
USA. Phone 312/498-2000. Or mail the coupon.

Greg Montgomery. Culligan USA
Northbrook. Illinois 60062
am interested in knowing more about Culligan water
conditioning.
Have representative call

e
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to unveil several coming additions to
its I
6-bit 68000 family (see p. 89).
Besides the 6829 memory mapper,
other new 6809 8-bit family members include the MC68B09, a 2megahertz version of the original
1-MHz machine; the MC6809E with
an external clock; the MC6839 floating-point read-only memory; and the
MC6842 serial direct-memory-access processor.
On-chip E-PROM. The company
also plans to introduce the
MC6870I, aversion of its 6801 single-chip microcomputer with an
erasable programmable ROM added.
Also, four new versions of the
MC6805 central processing unit will
be discussed, including the 6805R2
with on-board 8-bit analog-to-digital
converter. All the new 8-bit chips are
planned for availability before the
year is out.
In itself, the third-quarter availability of an E-PROM version of the
6801 is not very significant. Intel has
offered single-chip microcomputers
with on-board E-PROMs for some
time, and other firms like Texas
Instruments Inc. have offered similar chips more recently.
The 68701, however, is unusual in
that programming of its 2 kilobytes
of E-PROM may be done by the chip's
CPU with the aid of a 2-K-by-8-bit
ROM monitor package known as Probug. Thus no expensive PROM programmer is needed—all that is
required are four additional chips,
and Motorola is offering them on the
MCX6801EVM board that is designed for evaluation of the 68701
computer.
-Wesley R. Iversen

Testing

RAM tester weds
accuracy to speed
A strong contender in the race to a
high-speed accurate random-accessmemory tester is emerging from Teradyne Inc.'s Semiconductor Test
division. The J389 relies on a
I25-mHz crystal oscillator and precision-delay circuitry plus a novel
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News briefs
Memorex signs up another overseas partner
A second overseas manufacturer has entered into a technology licensing
agreement on computer disk drives with Memorex Corp. Fujitsu Ltd. of
Japan, like Olivetti Corp of Italy, will immediately begin manufacturing
Memorex's 11.7-million-character 8-inch disk drives and will provide technical support for future 8-in, drives from the Santa Clara, Calif., maker of
computers and peripherals.
Memorex also is endorsing the combination of fixed and removable
backup media for the 8-in. drive. Its model 201 disk drive to be shown at the
National Computer Conference has 25 megabytes of backup, half of them
fixed and half removable. To compete with Control Data Corp.'s 16megabyte Lark disk drive (see p. 188), the Memorex unit has an average
access time of 30 milliseconds and transfer rate of 1.2 megabytes per
second.
Fledgling IC maker set to try wings
Applied Micro Circuits Corp., founded by former American Microsystems Inc.
chief executive officer and cofounder Howard S. Bobb, and former AMI
marketing manager Joseph A. Mingione, has completed the financing package with which it plans to establish an integrated-circuit manufacturing plant
in the San Diego area. AMCC will shortly introduce two families of uncommitted gate arrays. One is a combined emitter-coupled-logic and TTL array said
to mesh the high speed of ECL core circuitry with a TTL input/output
section. The other family, using standard complementary-MOS processing,
will include both complex linear and high-density digital structures. The firm
also is involved in the design of dedicated custom ICs and in C-MOS
microcomputer designs and says it plans to introduce its first low-end C-MOS
microcomputer shortly.
Raytheon has big plans for intelligent terminals
An ambitious microprocessor-based family of intelligent terminals is starting
to roll out the door at Raytheon Data Systems Inc. The Norwood, Mass.,
company's PTS-2000 has a controller that can support eight terminals with
binary synchronous communications. By the end of the year it will be
handling synchronous communications and larger clusters, and in 1981 it will
be expanded to handle multistation shared-resource word processing, the
company says. These units are compatible with IBM Corp.'s popular 3270
family of cathode-ray-tube terminals, and a larger family member due in
1982 will support local processing and distributed processing and will
compete with IBM's model 8100 system. A typical PTS-2000 configuration
with four terminals, one controller, and aprinter costs $22,170.

compensation for edge-timing errors
to provide a tester to exercise the
new RAM generation.
The new model has a programming resolution of 0.5 nanosecond
and a positional accuracy of 250
picoseconds, half the figures for the
present J387A. Such accuracy "is
needed by RAM producers who classify their devices principally in terms
of cycle and access times," says
Edward Rogas Jr., product manager
of the memory products group at the
Woodland Hills, Calif., division.
"With a highly accurate memory
system, narrow guard bands can be
used to classify devices precisely and

determine their performance," he
says. With static RAMS approaching
cycle times of 20 ns, memory-tester
technology needs to sprint to get
ahead of the parts.
Speed. The operating speed is
20 MHz with no restrictions, as is
true of the J387A. However, all
clock edges can be recycled at 30-ns
intervals, the equivalent of 33 MHz.
With abase price of $215,000, the
J389 will be available within nine
months. On Wednesday, May 21, it
will be the subject of an "Advances
in Semiconductor Device Testing"
technical session of the Semicon/West conference in San Mateo,
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Awhole new world
of psoftware development.
Introducing
the MDT IMO Series.

It's affordable. It's expandable.
It's awhole new world of microsoftware development for everyone
using the powerful 6500 microprocessor family—the MDT1000
Series from Synertek Systems.
This is aMicro Development
Tool that has it all —complete with
CRTdisplay, keyboard, system software, three Micromodule boards,
EPROM programmer and power
supply plus optional CAS-1 recorders. For software develop-

SYNERTEK SYSTEMS

ment. Hardware prototyping.
Testing. Consulting. Or just learning
about microprocessors. And,
because the MDT 1000 is Motorola
EXORcisorne bus compatible, it
expands in asnap to meet growing
system requirements.
Programming the MDT 1000
saves time.That's programming as
it should be.The MDT1000, with
optional BAS-1, offers over 20,000
bytes of ROM-based operating
software.This software availability is
made possible by the over 12.000
SYM-1 single board computers
already in use today. Standard features include apowerful 8K ROM
resident assembler/editor, RAE.
The best thing about the MDT
1000 is that it's available right now—
in 4K, 8K and 16K RAM versions
at prices you would expect to pay
for aCRT terminal or EPROM programmer alone. Starting at $1,495.
Forcomplete technical infor-

A SUBSIDIARY OF HONEYWELL
150 S. Wolfe Road. Sunnyvale, CA 94086
(408) 988-5682 or 988-5689 TWX: 910-338-0135
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mation on the MDT 1000 Series,
contact your nearest Synertek
Systems distributor Or call at
(408) 988-5682 or 988-5689.
Synertek Systems manufactures agrowing line of evaluation
microcomputers and keyboard
modules, OEM modules, and development systems for both standard
and custom applications.
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The Cherry
Monobolt
Provides:

Superior Hole
Filling and Sealing
Cherry Monobolt expands
radially during setting to
fill even elliptical holes
Guarantees joint integrity.
prevents leakage.

Superior Clamp -up

Neat Flush Finish
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Write tor Product Bulletin Cherry Commercial Fasteners,
Townsend Division of Textron Inc., 1224 East Warner
Avenue, Box 2157, Santa Ana, CA 92707. In Canada:
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U.S. Patent No, 4,046,053
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Calif. Sessions on Tuesday and
Thursday will deal with advances in
fine-line lithography and in silicon
wafer processing, respectively.
Timing. The J389 [Electronics,
April 24, p. 34] derives its timing
from the 125-MHz crystal oscillator
whose 8-ns period is divided by the
precision delay lines into 0.5-ns
intervals. Cycle times and edge
delays are obtained by counting
these intervals, and 16 cycle-time
values can be programmed and
stored in RAM before each test, then
selected under microprogram control
for each cycle of afunctional test.
Similarly, each of 150 edge-delay
circuits contains a RAM that stores
16 different values from 31 independently timed edges that determine
when waveform transitions occur.
These values are selected on acycleby-cycle basis under microprogram
control, as are 16 programmed format sets that define the waveform
transitions at each timed edge.
"By programming 16 cycle times,
16 edge-timing sets, and 16 format
sets, over 4,000 waveforms can be
selected for each cycle," Rogas
notes, with a different set of waveforms available for each test in a
program. "This provides more than
enough cycle-to-cycle flexibility to
satisfy complex device waveform
and timing requirements."
Edge checking. Other memory test
systems like the J387A attempt to
minimize timing errors by looking at
a representative edge and then
tweaking the other edges. The J389
achieves and maintains its accuracy
under a proprietary computer-controlled method called automatic
edge lock (An). This method independently maneuvers each edge so
that it meets the appropriate timing
by using time-domain reflectometry
with 30-ps resolution to align edge
timing at the pins of the memory
under test.
According to Rogas, AEL calibration occurs automatically. Unlike
earlier memory testers, the J389
needs no special calibration fixtures
nor an operator to judge when calibration is required.
Yet another key feature of the
J389 tester is its adoption of a new

high-level programming language.
Called Pascal-T because it consists
of Teradyne-derived testing statements written in Pascal format, the
language simplifies test-program
preparation such that "a typical Pascal-T program listing is less than one
tenth the length of the equivalent
program written in older languages,"
Rogas states. "It will minimize program generation time by as much as
50%."
-Bruce LeBoss

Industrial

Robots to gain eyes
for seam welding
A Japanese and American development team is building a vision system with which arobot can see well
enough in an optically noisy environment to guide arc-welding machines
laying down seams at speeds as high
as 30 inches per minute. The Kawasaki-Unimation team has devised a
system that determines the deviation
from the correct seam line by comparing acorrect template image with
the actual image.
"Our system is special-purpose —
for arc welding only—and so we
don't need the complexity of [outline] pattern recognition," says Ichiro Masaki, the manager of the team.
The robot need recognize only aline
(the seam), not objects. But, he
points out, the intense glare and
spattering from the arc constitute
optical noise sources that can confuse many vision systems.
Setup. The Unika 79A, as the
team calls its vision system, uses a
solid-state television camera to pick
up the seam image, obtained
through illumination by alaser beam
projected through a slit. Every 0.1
second, the system's processor compares alearned template image with
the actual image to develop an error
signal. Optical noise is no problem,
because its correlation with the template is zero.
To teach the robot the template
pattern, the system's processor digitizes and stores the image as a 50by-50-element matrix. When the
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POWER PRODUCTS

"Can you give me a
Switcher with no derating
from 40°C to +71°C?"
Yes we can!
Let the ambient temperature inside your system climb
to +71°C. Our SA Series of
single output, off-line switch ers will keep delivering full
output power with extremely
low noise characteristics.
We've developed this switcher
series to cure your derating
problems, and we've designed
in features for maximum
operating efficiency. Overvoltage and overcurrent
input/output circuitry
protects your system. Softstarting and remote shutdown ensure safety and
control. Every unit in the
SA Series operates at
greater than 75% efficiency
over afull 2:1 input-voltage
span. And our units are designed with unique integral
channels for greater design
flexibility in any of four
mounting planes.
Reliability. Efficiency.
Choice. 5V, 12V, 24V, and
48Vdc are available in 60W
and 125W versions. The 60W
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series is unit priced at
$229.95 and the 125W at
$259.95.
Each switcher and each
unit in our long line of modular, encapsulated power
sources proudly carries the
"No Derating" feature ... because you need cool operation. We are aSemiconductor
Circuits Company. Call on us
for problem solving. Look to
us for innovation. See our
product listings in EEM and
Gold Book and ask for a free
wall chart of our products.

Problem Solving
Through Innovation

SEMICONDUCTOR
CIRCUITS
218 River Street
Haverhill. MA 01830
(617) 373-9104
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Ruggedized
Microcomputer

It's Easy to Design
Your Severe Environment System Using our
Ruggedized Version of Intel's 80/10A
Microcomputer and Versatile
Support Modules.
SECS 80 is aruggedized version of Intel's iSBC* single-board computer.
Even uses the same development system software.
Meets MIL-E-5400, 4158, 16400, making it perfect for military, avionics,
and tough industrial environments.
SECS 80 comes with amultitude of support modules: RAM, ROM,
EPROM, digital tape recorder and controller, 1553 interface, A-D
converter, digital I/O, high-speed arithmetic unit, and more.
You can buy acomplete system or configure your own with individual
modules. Either way, this versatile microcomputer system will save you
valuable time and development costs.
Phone or write for complete details today.
•Tradernark of Intel Corporation

EMIR SESCO

Severe Environment Systems Company
A Subsidiary

of Electronic Memories 8. Magnetics Corporation

20630 Plummer Street •P.O. Box 668 •Chatsworth, California 91311
Telephone: (213) 998-9090 •Telex: 69-1404
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NEW 1980 Electronics Bu
Guide
Yes, please send me

copies of 1980 EBG.

D

I've enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
New York, N.Y. 10020.

The only book of its kind in the
field. If you haven't got it,
you're not in the market.
To insure prompt delivery
enclose your check with
this coupon.

(:) I've enclosed $52 for air delivery elsewhere.
Address: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 201 England.
Name
Company
Street
City
State
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welding pass starts, the image from
the seam is digitized as a 100-by100-element matrix, larger because
the seam may not be in the center of
the field of vision.
The template pattern is shifted
electronically left and right, up and
down, 25 times in each direction. For
each shift the processor computes
the cross correlation between the two
matrixes—that is, it computes it in
2,601 positions (51 by 51). The shift
value that produces the highest correlation represents the off-seam error of the welding head.
Hardware. Masaki says that the
team first tested the concept by computer simulation using a Data General Nova minicomputer. But, he
notes, a minicomputer would be too
slow and too expensive for this kind
of job.
"The simulation takes several
minutes," he reports. "Although it
could be speeded up, the mini could
not give the correlation every tenth
of asecond that we need."
So, an experimental version of the
Unika 79A was implemented as a
hardwired processor based on standard medium-scale integrated TTL
with parallel paths to provide the
required high speed at low cost.
Unimation will not disclose exactly
how many parallel paths are used.
The present timetable calls for
completion of a prototype system
during the second half of this year,
again using TTL. Maurice Dunne,
chief engineer, expects that the Danbury, Conn., company will be able to
announce specifications and prices
during the second half of 1981 and
to start deliveries during the first
half of 1982. To be competitive, he
says, the vision system should add
less than $10,000 to the price of the
robot on which it is used.
Team. Masaki was sent by Kawasaki Heavy Industries in Kobe,
Japan, to Unimation, where he
works with development engineer
Robert Gorman and a software
team. "We've had a technologyexchange agreement with Kawasaki
for 11 years," says Dunne. "We are
doing this development here because
they have bilingual engineers and we
don't."
-Charles Cohen

Country
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POWER-ONE
D.C. POWER SUPPLIES
Now available for small systems applications
Power-One, the leader in quality open-frame power supplies, now offers acomplete line of single, dual,
and triple output models for small computer systems. Also available are special purpose models for
Floppy Disk and Microcomputer applications.
Below are just afew popular examples of the over 90 "off the shelf" models now available from stock.
5V @ 3A, w/OVP
SINGLE OUTPUT &
LOGIC POWER SUPPLIES

•• '9 ,

•8"off the shelf"
models
•Powers most popular
drives
•Single/dual drive
applications
•2-year warranty
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HBB15-1.5
$49.95 single qty.

5V @ 2A, w/OVP
± 9V to ± 15V @ 0.4A

5V @ 3A, w/OVP
± 12V @ 1A or
± 15V (4,0.8A

5V @ 6A, w/OVP
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$44.95 single qty.
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HAD12-.25/HAD15-.25
$32.95 single qty.

models

standard size

5V @ 2.5A, w/OVP
-5V 0 0.5A, w/OVP
24V @ 3A/3.4A PK

5V @ 2A, w/OVP
9-15V @ 0.5A

•10 "off the shelf"

•Models from 16W to
150W

5V @ 1A, w/OVP
-5V @ 0.5A, w/OVP
24V @ 1.5A/1.7A PK

12V/15V @ 0.25A

..

•5V plus ± 9V to
± 15V outputs

SK5-40/0VP
Switching Model
$250.00 single qty.

CP206
For two 8.0" Media Drives
$91.95 single qty.
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HD5-12/0VP
$79.95 single qty.

CP205
For one 8.0" Media Drive
$69.95 single qty.

• -i- 5V to ± 24V, 0.25A
to 6A

TRIPLE OUTPUT
MODELS
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CP340
For one 5.25" Media Drive
$44.95 single qty.

•15 "off the shelf"
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•115/230 VAC input
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HCBB-75W
$91.95 single qty.

NEW 79' CATALOG!
Get Your FREE Copy Now!
Phone us direct or circle the reader service
number below.

opmettone„
D.C. POWER SUPPLIES

Power One Drive •Camarillo, CA 93010 • (805) 484-2806 •TWX 910-336-1297
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"A computer system for analog measurement
must be built from the ground up."
When analog capability is merely tacked onto a
laboratory computer system, performance is
predictably poor.
So when we designed LAB-DATAX, analog
measurement was our primary goal.
As aresult, LAB-DATAX is the highest performance microcomputer data acquisition system
available today.
LAB-DATAX is designed to preserve signal
integrity, eliminating noise and ground loops
through aunique front connection panel.
Analog problems such as wire paths, ground
connections, and shielding have been met head-on
and resolved.
Throughput is extraordinary thanks to RT-ll
FORTRAN IV software and our own DTLIBFORTRAN callable subroutines.
In fact, the most powerful LAB-DATAX
achieves continuous data throughput into memory
at more than 62 times the rate of DEC's 1VIINC-11T.'
Most systems are constrained by their small
selection of analog and digital I/O peripherals.
They are limited in every way.
Not so LAB-DATAX. We offer you over 100
boards in configurations to ensure the performance
you need.

Every model of LAB-DATAX includes an LS! 11/2'" CPU with
64KB RAM memory. A fixed and floating point instruction set.
A synchronous serial interface. A bootstrap loader. A dual-drive
double-density Floppy Disk. DTLIB-FORTRAN callable subroutines. And 16 slot dual-height capacity.

Fred Molinari, President

What's more, LAB-DATAX includes the full
DEC RT-ll operating system. As well as aprogrammable real time clock, useful as atime base
generator for analog conversions.
LAB-DATAX is even user configurable.
Abroad array of analog input, analog output, and
digital I/O is available for particular applications.
In all, LAB-DATAX is optimized for high performance in analog measurement. Optimized for
high throughput, ease of use, and flexibility.
Proving once again that things always come out
better when you start from scratch.
Data Translation, 4Strathmore Road, Natick,
Mass. 01760, (617) 655-5300, Telex: 948474. In
Europe: Data Translation Ltd., Reading, Berkshire/
England, Phone (0734) 669-335; TELEX: 847482.

DATA TRANSLATION

SALES OFFICES: AZ 602-994-5400; CA 415-965-9180. 213-681-5631; CO 303-371-2422, FL 305-791-9292.813-725-2201, GA 404-455-7222; II. 312-960-4054, IN 317-788-4296;
MA 617-655-5300; M0301-636-1151; MI 313-227-7067; MN 612-441-6190; NC 919-723-8102: NJ 609-428-6060; NM 505-292-1212. 505-523-0601; NY 516-488-210Q OH 513-253-6175;
OK 405-528-6071; OR 503-297-2581; PA 412-327-8979; TX 713-988-9421. 512-451-5174. 214-661-0300, 713-780-2511, 512-828-2251; UT 801-466-6522; WA 206-455-5846; CANADA
416-625-1907.
LSI-11 and MINC-liare trademarks of Digital Equipment Corp.
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Washington newsletter
AT&T beats FCC
applications cutoff
with domsat proposal

In a swift move that beat a new Federal Communications Commission
cutoff date for applications, the American Telephone & Telegraph Co. has
filed to launch and operate its first three domestic communications
satellites. AT&T says it is still negotiating with two manufacturers for the
4-to-6-GIiz satellites proposed for launching between 1978 and 1986 to
replace three Comstar satellites leased by the company from Comsat
General Corp. since they were put in orbit between 1974 and 1978. The
AT&T estimate of the project cost is $230 million, according to the FCC
filing, which says the new digital satellites will each have a capacity of
21,600 simultaneous voice conversations or 24 TV channels—a 20%
increase from the Comstar series. The new series will operate with the
same eight earth stations now in use.

Despite strong protests from domestic manufacturers and Capitol Hill, the
Department of Commerce has negotiated settlements of dumping duties on
TV dumping claims
television receiver imports from Japan for the nine years prior to April 1,
for $75 million ••. 1979. If all 110 companies sign the agreement —and 22 already have —the
department's general counsel, Homer Moyer, says the U. S. will get
between $75 million and $77 million —about 50 cents on each dollar of
what Moyer calls the $138.7 million "maximum defensible claim" of the
U. S. About $66 million of the settlement will come from the agreements,
under which no party admits to dumping, and Moyer says another $9
million to $11 million will come from settlement of 10 pending civil suits
by the Bureau of Customs charging dumping. U. S. affiliates of nine
Japanese Tv makers that have already signed include General (Technika),
Hitachi, U. S. JVC Corp., Matsushita, Mitsubishi, Nippon Electric, Sanyo,
Sharp, and Toshiba. Among the major U. S. importers that signed are
J. C. Penney, Montgomery Ward, and Sears, Roebuck.
Commerce settles

...as opposition
by industry, Congress
is called futile

Carter to wait
despite IEEE push
for engineering study
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Government and industry officials say privately that they expect the
settlement to hold despite threats of legal action by Compact —the industry-labor Committee to Preserve American Color Television —and strong
protests by Rep. Charles A. Vanik (D., Ohio), chairman of the House
Ways and Means international trade subcommittee. Compact says $700
million is outstanding in dumping duties on the $2 billion worth of
Japanese TV imports over the nine years.

The White House is expected to wait until July—when it gets its requested
evaluation of engineering and science education from the National Science
Foundation and the Department of Education—before deciding what, if
any, action to take on forming a blue-ribbon commission to study U. S.
engineering. That is the initial reaction of White House technology staff
members to the call at the end of April for just such apanel by Leo Young,
president of the Institute of Electrical and Electronics Engineers. Young
made his personal proposal at the IEEE technological policy conference in
Washington, D. C., urging support for the plan by the IEEE and the
American Association of Engineering Societies. Strong government and
societal commitments in Japan and Western Europe to using technology
for increased productivity impressed on Young the need for acomparable
U. S. program to establish anational technological policy — including the
formation of aNational Engineering Foundation.
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Competition is coming for Comsat and the internationals
Now it's Comsat's turn to be restructured.
Within two weeks of the Federal Communications Commission's ruling to deregulate telecommunications terminals over two years and
let American Telephone & Telegraph Co. compete with everyone else, the commission is proposing to do much the same to international
satellite communications and Communications
Satellite Corp. Comsat has yet to respond officially to the FCC proposals, but insiders say the
company, like AT&T, is not altogether unhappy
with the plan laid out in three separate actions
designed to stimulate U. S. competition.
First, the FCC recommends that Comsat form
an arm's-length subsidiary for all unregulated
communications business, including research
and development, to preclude the threat of
cross-subsidization of new ventures by regulated
communications revenues. Second, Comsat
would be permitted to sell its international satellite services directly to U. S. users, removing the
restriction that it serve only other carriers.
Finally, Comsat and other U. S. International
carriers would be permitted to sell services for
resale and shared use—with or without added
service innovations.
Reaction at Comsat
Comsat likes the last two ideas, of course, but
is troubled by the proposal to make the company
split its businesses, as AT&T is being ordered to
do [Electronics, April 24, p. 104]. Nevertheless,
the FCC recommendation to Congress, which
created Comsat in 1962, is not all that rigid.
Interlocking directors would be permitted for
both companies, for example, although officers,
books, and facilities would be separate, and
industry observers note that Comsat already has
an effective, operating subsidiary in Comsat
General Corp., its domestic satellite company,
that could be reshaped to meet the new rules.
The parent company would then operate only in
the International Telecommunications Satellite
Organization, known as Intelsat, and its maritime counterpart, Inmarsat.
Since the creation of Comsat during President John F. Kennedy's administration was
politically designed to prevent AT&T from
expanding its earthbound monopoly into space,
some congressional staffers see a distinct irony
in the FCC's recommendation. It calls for "specific controls to minimize Comsat's opportunity
to evade rate regulation through misallocation
of costs and to discourage it from using its
unique Intelsat/Inmarsat roles to maintain
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exclusive access to and use of technology and
information in order to improve its position in
competitive markets." To one senior House
Republican, that can be oversimplified to mean,
"Comsat has gone wrong by becoming asuccess
and must now pay aprice for its innovation."
But there are few other tears being shed for
Comsat. It already owns alarge share of Satellite Business Systems Inc., in partnership with
International Business Machines Corp. and Aetna Life & Casualty Co., both of whom promise
to be big users of the new domestic digital
system when it becomes operational next year.
Moreover, Comsat stands to enrich its coffers
substantially if the FCC proposal for it to offer
its services directly holds up. That judgment
came in response to petitions by Aeronautical
Radio Inc., the carrier for the nation's airlines,
and the Department of Defense on behalf of all
Federal executive agencies.
The Comsat business potential from those two
segments alone is huge. And for that reason,
opposition to the new rule making from AT&T
and the international record carriers is sure to
be intense. The issue is likely to wind up in
court, say carrier officials, if it cannot be
blocked within the FCC. Considering that the
iRcs include such corporate heavyweights as ITT
World Communications, RCA Global Communications, Western Union International, and TRT
Telecommunications Corp., the fight could be a
long one.
Where the money lies
But the proposal to permit resale and shared
use of U. S. international services holds the most
moneymaking potential in the shorter term.
Telecommunications equipment makers at home
and abroad are eyeing it with pleasure as they
envision new service innovations that will broaden the relatively sluggish international equipment market. Analysts of those markets are
already beginning new studies of where and
when the new business will come, and a better
picture of market potentials should emerge as
the FCC rulemaking advances through the hearings and study process this year.
More steps remain to be taken, of course,
before the FCC recommendations become final,
some of them in Congress regarding the structure of Comsat. But now the commission finally
seems to have rid itself of the confusion and
built-in conflicts that marked its prior moves
toward an open, competitive market. And that is
awelcome accomplishment.
Ray Connolly
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NEW, FROM SPRAGUE...
IC DATA BOOK-VOL. 2ON CONSUMER
LINEAR INTEGRATED CIRCUITS
Volume 2 of the Sprague IC Data
Book series provides 340 pages
of

useful

information

on

high-

performance consumer linear integrated
sential
f-m,

f-m

circuits.

It features es-

technical
stereo,

data

on

a-m,

mono & stereo

amplifiers, TV, automotive, camera
as

and

specialty devices

optoelectronic

Hall

such

switches

effect circuits.

This

and

newest

data book supplements the original volume which

covers digital

interface circuits.
You can obtain copies of either
Volume 1 or Volume 2 by calling
the nearest Sprague sales office
or franchised

distributor.

Or,

by

mailing the convenient order form
below.
4,-0103

SPRAGUE®

THE MARK OF RELIABILITY
a subsidiary of

GK Technologies

Sprague Electric Co., Technical Literature Service
35 Marshall Street, North Adams, Mass. 01247

DISTRICT OFFICES AND SALES REPRESENTATIVES:
ALABAMA, Sprague Electric Co .205 883-0520 •ARIZONA, Sprague Electric Co.. 602
244-0154; 602 966-7233 •CALIFORNIA, Sprague Electric Co .213/649-2600; 714 5499913; R. D. Miner Co.. 714 421-5586: Wm. J. Purdy Co.. 415 347-7701 •COLORADO,
Wm. J. Purdy Co.. 303.777-1411 •CONNECTICUT, Sprague Electric Co .203 261-2551;
Ray Perron & Co., Inc., 203 ,268-9631; 203 673-4825 •01ST. OF COLUMBIA, Sprague
Electric Co. (Govt sales only), 202/337-7820 •FLORIDA, Sprague Electric Co .305 ,8313636 •ILLINOIS. Sprague Electric Co.. 312 ,296-6620 •INDIANA, Sprague Electric Co..
317 253-4247 • MARYLAND, Sprague Electric Co.. 301 792-7657 • MASSACHUSETTS,
Sprague Electric Co.. 617 899-9100; 413664-4411; Ray Perron & Co., Inc., 617 969-8100
•MICHIGAN, Sprague Electric Co.. 517 ,787-3934 •MINNESOTA, HMR, Inc.. 612 831-7400
•MISSOURI, Sprague Electric Co .314 ,781-2420 •NEW HAMPSHIRE, Ray Perron & Co..
Inc.. 603 742-2321 •NEW JERSEY, Sprague Electric Co .201 696-8200; 609/795-2299;
Trickle Sales Inc.. 609 795-4200 •NEW MEXICO, Wm. J. Purdy Co.. 505266-7959 •NEW
YORK, Sprague Electric Co.. 516 234-8700: 914834-4439; 315 437-3711: Wm. Rutt.
Inc.. 914 834-8555: Paston-Hunter Co.. Inc.. 315 437-2843 • NORTH CAROLINA,
Electronic Marketing Associates. 919 ,722-5151 •OHIO, Sprague Electric Co.. 513 ,8662170; Electronic Salesmasters. Inc., 800/362-2616 • PENNSYLVANIA, Sprague Electric
Co.. 215 ,467-5252; Trinkle Sales Inc.. 215 ,922-2080 • SOUTH CAROLINA, Electronic
Marketing Associates, 803 233-4637 • TEXAS, Sprague Electric Co .214 235-1256 •
VIRGINIA, Sprague Electric Co.. 703 463-9161 •WASHINGTON, Sprague Electric Co.. 206
632-7761 •CANADA, Sprague Electric of Canada. Ltd.. 416 766-6123 or 613 238-2542
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Enclosed is check (or money order) for $
to cover the cost of:
copies of IC Data Book—Vol. 1(WR-500A) @ $2.00 ea.
copies of IC Data Book—Vol. 2(WR-501)

(name)

@ $2.00 ea.

(title)

(company)

(mail section or dept.)

(address)

(city)

(state)

(zit:)

Mass. residents add 5% sales tax. No purchase orders, stamps, or cash. please.
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Electronics Magazine
Books

1. Microprocessors
What you must know about
available microprocessor
technology, devices, information, 4th printing. $8.95
2. Applying
Microprocessors
2nd and 3rd generation technology. 26 detailed applications from data networks to
video games. $9.95

3. Large Scale Integration
Covers the basic technology,
new LSI devices, LSI testing
procedures, plus system
design and applications. $9.95

4. Basics of Data
Communications
Includes 47 articles from Data
Communications magazine
covering more than 11 key
areas. $12.95

5. Circuits for Electronics
Engineers
Contains 306 circuits arranged
by 51 functions from Amplifiers to Voltage Regulating
Circuits. Saves design
drudgery. $15.95
6. Design Techniques for
Electronics Engineers
Nearly 300 articles drawn
from "Engineer's Notebook."
A storehouse of design
problem solutions. $15.95

I
-Electronics Magazine Books

Title
1. Microprocessors

II] Payment enclosed
D Bill firm
Charge to my credit card:
Price
8.95

2. Applying Microprocessors

9.95

3. Large Scale Integration

9.95

4. Basics of Data Communications

$12.95

5. Circuits for Electronics Engineers

$15.95

6. Design Techniques for
Electronics Engineers

$15.95

7. Memory Design: Microcomputers
to Mainframes

$12.95

8. Personal Computing:
Hardware and Software Basics

$11.95

R

American Express
Visa

D Bill

l

me

Diners Club
Master Charge*

Acct. No.

Date Exp.

•On Master Charge only, first numbers above name
Name

Title

Company
Street
City

Discounts of 40% on orders of 10 or more copies of each book.
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8. Personal Computing:
Hardware and
Software Basics
More than 50 articles
from leading publications,
including specifications,
helpful hints, subject
index. $11.95

If after my 10-day free-trial examination Iam not fully satisfied Iunderstand
that my payment will be refunded.

P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494
No. of
Copies

7. Memory Design: Microcomputers to Mainframes
The technology, devices, and
applications that link memory
components and system
design. $12.95

State

Zip

Signature
-
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Were at it% too,
anti still artiengi
Software Development
Engineers
Stimulating work is available in two areas:

• Real-time software development engineers
will design and develop systems software at
the assembly language level, involving microprocessor applications.
Sperry Flight Systems is a recognized leader in
the development and manufacture of advanced
technology electronic systems for aircraft and
space flight applications. Our substantial growth
means opportunity for you in a number of stimulating assignments. Together with the obvious
lifestyle advantages of our Phoenix location, these
positions are just right for engineers who want
both job and personal satisfaction.

ElectronIc
Engineers

You'll be involved in challenging assignments
involving design of advanced digital and analog
circuitry, involving microprocessor applications
for airborne control systems.
These positions require at least two years
experience in circuit design and a BSEE degree.

Electronics/May 8, 1980

• Software development work is also available
which involves higher order languages such
as JOVIAL, PASCAL, and HAL/S.

Joni us!

To be considered for these positions, or to find
out more about professional opportunities at
Sperry Flight Systems, send your resume and
salary history, in complete confidence, to:
Charles E. Melker.

Jr
SPE
rZq.‘fi
1.L-FLIGHT SYSTEMS
P. O. Box 21111
Phoenix, Arizona 85036
We're an Equal Opportunity Employer.
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RCA introduces Ultricon:
Improved camera tubes for CCTV.
New Ultricon tubes
provide usable
pictures in twilight
conditions.
RCA's new UltriconTM camera
tubes are amajor advance in
silicon-target technology.
Designed for superior performance in CCTV cameras, the
Ultricon tube offers significant
improvements over standard silicon
target vidicons and heterojunction
types.
Improved sensitivity.
The Ultricon tube also delivers
greater sensitivity throughout the
visible spectrum and into the near UV
and the near IR.
In the visible range, the Ultricon
tube's sensitivity outshines standard
silicon target vidicons by 25 percent.
And comparable high-sensitivity
and heterojunction types by as much
as 40 percent.
700

Lower highlight bloom.
The Ultricon offers all the advantages you expect from asilicon
target vidicon: low lag and extremely
high resistance to image burn-in.
Plus, we have made further
advances to reduce highlight
blooming. Which means bright spots
and reflections in ascene have
minimal effect on the picture.
Because of its broad spectral
response, the Ultricon tube yields
acceptable pictures under most
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500
700
900
Wavelength—nanometers.

Circle 66 on reader service card

1100

lighting conditions from near UV to
the near IR.
Fits most CCTV cameras.
RCA Ultricon tubes are interchangeable with many existing
silicon target, heterojunction, and
other type tubes.
Which means you can get more
out of your new designs. Or you can
upgrade an existing camera simply
by replacing your present silicon
target, heterojunction, and other type
tubes with Ultricon tubes, making
only the same simple camera adjustments needed whenever anew tube
is installed.
The Ultricon tube comes in 2/3"
or 1" sizes with magnetic focus.
Or 2/3" with electrostatic focus.
Write for technical data.
For complete technical details on
RCA Ultricon camera tubes, contact
RCA Electro Optics and Devices,
New Holland Avenue, Lancaster, PA
17604. Phone: (717) 397-7661.
Or contact RCA, Buenos Aires,
Argentina. Brussels, Belgium. Sao
Paulo, Brazil. Sunbury-on-Thames,
Middlesex, England. Paris, France.
Stuttgart, West Germany. Mexico
16 DE, Mexico.

Electronics/May 8, 1980

International newsletter
Intermetall readies
one-chip C-MOS
filter and codec

Olivetti continues
computer moves
with buy into IPL

Xerox and Thomson
to conti
cooperation
nue
on electronic office

Phone boxes
using credit cards
slated for UK trial
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Intermetall GmbH, the Freiburg, West Germany—based headquarters company of the ITT Semiconductors Group, is currently developing a filtercodec claimed to be the first one-chip version using complementary-mos
technology. Intended for one channel in pulse-code-modulation telephone
systems, the very large-scale integrated circuit will come in two designs,
one for Europe and the other for the U. S., to accommodate the different
approximation methods in those two regions. No date has been set,
however, for when the devices will be available. The chip's two converters
work on the charge-redistribution principle, and the two low-pass filters
are switched-capacitor types, providing a minimal signal-delay time. Frequency response, delay distortion, idle-channel noise, signal distortion,
crosstalk, and gain variations exceed CCITT recommendations, Intermetall says. The devices, to come in a 24-pin dual in-line plastic package,
operate off + 5and — 5yand consume less than 150 mw.

C. Ing. Olivetti & Cie. has bought 33% of IPL Systems Inc., the second
largest maker of IBM-compatible mainframes in the U. S. A later purchase
of shares, according to the deal, would boost Olivetti's interest in the
privately held Waltham, Mass., firm to 40%. This agreement follows a
recent Olivetti contract with IPL, as well as with Hitachi, to lease IBMcompatible hardware and St.-Gobain's purchase of 20% of Olivetti last
month [Electronics, April 24, p. 67]. Additionally, Olivetti has set up a
joint venture with Memorex Corp. to produce and market 8-in, miniWinchester fixed-disk drives; production of the 101 drive is expected to
begin in Ivrea, near Turin, around the end of the year. Olivetti will own
some 60% of the joint venture.

The recent agreement between Xerox Corp. and Thomson-csF to develop
jointly an inexpensive optical disk reader-recorder may be just the first in a
series of accords between the two. In ajoint statement, the two companies
say they are "investigating other prospects ...for the development of
data-processing and office information systems." Sources at Paris-based
Thomson say negotiations are under way for cooperation in wordprocessing and digital facsimile equipment. Marketing agreements
between the two are also adistinct possibility, they add. Although Thomson has already signed adistribution agreement with 3M for its low-cost
digital facsimile machine [Electronics, Aug. 30, 1979, p. 70], Thomson
officials point out that the accord is nonexclusive and covers only distribution. The major French electronics and data-processing equipment makers,
including Thomson, du-Alcatel, and cil -Honeywell Bull, are counting on
substantial government aid as part of a national effort to develop the
electronic office equipment industry in France.

Public telephones that accept prepaid credit cards instead of cash are to go
on trial at 400 sites in the United Kingdom later this year if negotiations
under way between the British Post Office and two potential suppliers are
successful. The cards would be purchased over post office counters and
thrown away after their credit is exhausted. When the card is inserted into
aslot, its value, displayed on the phone's digital readout, is automatically
reduced as the call progresses. The system eliminates the need for exact
change, reduces vandalism, and requires less maintenance, but poses
67

International newsletter
operational problems, at least initially. The BPO iS to evaluate two systems,
one from Emidata, in Slough, the other from aSwiss company, SodecoSaia AG, represented in the UK by Landis & Gyr Ltd. In the Emidata
system, credit is stored on amagnetic stripe, whereas the Sodeco card —
also on trial in Brussels—stores credit data by means of a holographic
technique. The technology contrasts with bank and credit cards being
developed in France [Electronics, Jan. 17, p. 68] and Italy that incorporate
active semiconductor devices.

Grundig looking to
U. S. market for
dictating machines

British company
makes low-cost
fuel consumption meter

Addenda

68

Grundig AG, West Germany's largest entertainment equipment producer,
with strong activities in other consumer electronics sectors, intends to
expand its dictating machine business in North America. The Nurembergbased company wants to strengthen its position in that market either by
some sort of cooperative deal or by licensing production to another firm,
rather than by setting up its own manufacturing facility in North America.
One of Western Europe's top producers in the field and with anearly 50%
share of the West German dictating equipment market, it figures that
about 1.23 million pocket and office dictating machines were sold worldwide last year, representing avalue of almost $400 million, up from $360
million the previous year. Grundig thinks the market will grow by at least
4% annually through 1985, with the three major market areas being North
America, West Germany, and the United Kingdom.

Following the example of watches and calculators, microprocessor-based
automotive systems are already tumbling in price. Out now from the
British car accessory manufacturer, Mobelec Ltd. in Oxted, Surrey, is a
fuel consumption meter that sells for $98 and can be retrofitted to any
car. Based on a PIC 1655 from General Instruments' Microelectronics
division, the Maximiser displays instantaneous fuel consumption or total
gallons consumed on a journey on a three-digit light-emitting-diode
display. An impeller inserted in the fuel line provides adirect indication of
fuel consumed, and the speed can be derived from apickup at the back of
the speedometer. No matter what the pickup point, the meter can be
calibrated for any car to which it is fitted merely by driving at a preset
speed and then pressing the calibration buttons. Triangle Digital Services
developed the microprocessor hardware.

Now that the Medical Systems division of General Electric Co. has agreed
to pay Britain's Thorn EMI Ltd. $37.5 million for the purchase of the bulk
of its interests in X-ray tomography and for the settlement of any
outstanding patent litigation against the U. S. company, the two firms are
exploring the possibility of Thorn EMI's continuing the development of
imaging products for GE using the expertise of its central research
laboratories. Such products could include nuclear magnetic resonance
imaging systems, already in advanced development, that clearly display
soft tissues. ...West German postal authorities have let a contract to
two firms for a new car-radiotelephone network that is to increase the
country's capacity from about 18,000 subscribers now to a total of
100,000 within a few years. Philips affiliate Felten & Guilleaume Carlswerk AG, Cologne, and Siemens AG, Munich, are to install the network,
valued at about $22 million.
Electronics/ May 8, 1980

Think Twice

Intel's new 8272 controller for double density floppy
disks lets you command shorter design times.
Why have second thoughts
about designing adouble density
floppy disk drive into your system,
when Intel's 8272 is available now.
With apowerful command set,
microprocessor compatibility, Intel's
HMOS* technology and the ability
to reduce CPU overhead, our controller for IBM compatible single or
double density floppy disks is the
logical choice for system designers.
Now, you don't have to spend
months building and programming
an entire board of interface logic to
control one, two, three or four double
density floppy disk drives. Just
incorporate Intel's new 8272
controller into your design
to save time and space. Our
double density floppy disk
controller does more than
reduce your parts count 50
to 1. It gives you enough flexibility to shorten your design
cycle. And Intel's 8272 offers
you the freedom of designing in
the 5-volt world.
Freedom for the CPU.
Our new 8272 double density
floppy and mini-floppy disk controller is the right solution for systems
designers. It saves time, reduces
power dissipation and slices the high
cost of burdening an 8-bit or a16-bit
CPU with floppy disk control functions.
A powerful instruction set built into
Intel's new 8272 controller will reduce
your programming efforts up to 50%.
Less code is required, so you spend
less time and use less memory.
Intel's 8272 solution also tackles
the problem of CPU overhead and
software intervention. Our double
density floppy disk controller has
the capability of scanning asingle
sector or an entire track's worth
of data fields. Data on the floppy disk
gets compared byte-by-byte with
data in your system memory. And,
since asingle command locates and
Circle 69 on reader service card

Easy microprocessor
compatibility.
Intel delivers the new 8272
Faster data access.
double density floppy disk controller
Our new 8272 controller does more
than drive up to four floppy disks simul- into the 5-volt world. That makes
our controller an easy, compatible
taneously. It handles parallel seek on
interface
with Intel's family of
up to four disks for faster data access.
microprocessors
like our 8086,
With multi-sector and multi-track
8088
and
8085.
transfer capabilities, the CPU is freed
As part of the Intel peripheral
from time-consuming I/O commands.
family,
the new 8272 complements
Our new double density floppy disk
our
other
dedicated LSI performers.
controller removes the
For
example,
you can team our
limitations of
8272
with
an
8237
DMA controller
reading
for the most bus-efficient solution
to double density floppy disk control. And like our other family
members, the 8272 offers systems
designers highly reliable performance ... plus the support of
field personnel and complete
documentation.
compares the data, no additional
software is necessary.

Intel's new 8272, here today.
Now, you don't have to think
twice about designing adouble
density floppy disk controller
into your system. With Intel's
8272, you won't have to settle
for fewer features or along
design cycle, either. Why wait.
Already second sourced, our
8272 is on your distributor's
shelves today.
For more detailed information, contact your local Intel
sales office or write: Intel Corporation, 3065 Bowers Avenue, Santa
Clara, CA 95051.
*HMOS is apatented Intel process.

or writing only the number of characters aphysical sector allows. The
8272 automatically transfers data
across the disk's consecutive sectors...
and, as aresult, the CPU isn't forced
to wait until the next sector is
positioned. With Intel's new 8272,
you not only free the CPU, you
get the assurance of higher system
performance.

¡ntj delivers
solutions.

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

"SEE OUR BOOTH AT THE NCC SHOW #1354-60"
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Managing the unmanageable:
57 tons of engineering data-cataloged, collated,
cross-indexed and
cross-referenced for you.
That's processed information.
Any number of companies would like to help you with your information processing.
But only Information Handling Services provides you processed information ...engineering data that's already been cataloged, collated, crossindexed and cross-referenced for you. So that when you need one important
catalog page, Industry Standard, Mil Spec or Government Spec, you can get it.
Faster than with any comparable system in the world.
In other words, what you get from Information Handling Services isn't hardware that helps process data.
It's processed engineering data, presented in auseful, usable form.
The most comprehensive engineering data base In the world.
We've been gathering and distributing engineering data for over twenty years. In
the industrial area alone, we currently have over 23,000 different manufacturers' catalogs. Plus the most comprehensive collection of Military Specs in the
world. Along with 90% of the world's most important Industry Standards. In
fact, our total data base now incorporates more than 8,000,000 pages of
technical information.
Fast, easy access.
Even more important, we've organized all this information into asystem that
delivers fast access. All you do is identify the product in which you're interested.
Our unique Locator Index then directs you to the catalogs you need, to all
appropriate Industry Codes and Standards, to Government and Military Specifications. even to International Standards. In minutes.
One thousand people working for you.
Information Handling Services does abetter job of providing you with processed
information, because we originated Visual Search Microfilm Files (VSMF).
Today, our engineers spend tens of thousands of manhours each year simply
organizing and cataloging technical data, to make it easier for you to use.
For that matter, we have more than 1100 employees now producing awide
variety of information services ranging from manufacturers' catalogs to Military
Specifications and Standards, and from an Industry Standards service to
Federal Documents, including the Code of Federal Regulations.
Interested?
Find out for yourself the difference between information processing and processed information. We have acomplete information package that will give
you more details, and that can help you determine which of our many information
services might best relate to your work. Just write: Dept. 480, 15 Inverness
Way East, Englewood, CO 80150. Or call (toll free) 1-800-821-2280, ext. 301
(in Missouri, call 1-800-892-7655, ext. 301.)

Not information processing,
but processed information.

à Information Handling Services
An
ind,an Head Company

Circle 71 on reader service card

How STC speeds
production testing
by a factor
of five to one...
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Storage Technology Corporation's revolutionary
8650 Winchester disc subsystem for big, mainframe computers utilizes double-density recording to pack twice the normal amount of data
in the same space as aconventional, singledensity disc.
Critical to the success of this technology are
complex, high-speed, analog read/write and
servo boards. In fact, STC's read/write board
contains more than 350 separate active and
passive components.
When conventional methods were used,
it took approximately 15 minutes to test each
board. As this testing time became more and
more unacceptable, the decision was made by
STC to switch to automatic testing.
Paul Zieschang, Manager of Hardware Development, recommended that the company
assemble its own system using 12 HP-IB compatible insruments, an HP 9835A Desktop
Computer as system controller and a9885 Disc.
Zieschang reports that the 9835A was chosen
because its large CRT display made it easy for
an operator to interface with the system, and
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because of its programming ease. What's more, STC incorporated diagnostics into the system which help STC technicians
better understand the testing procedure. This software even
helps technicians locate — via aflashing cursor and agraphic
display of the board's topology — the position of any component
on the board. Finally, the 9835A also delivers aprint-out of
the component's value and STC part number.
Documentation simplifies system configuration.
According to Zieschang, some of the many application
notes supplied by Hewlett-Packard were helpful both in deciding the first configuration and speeding assembly of STC's
first HP-IB system.
Flexibility that reduces the chance for obsolescence
and speeds assembly.
Twelve HP-IB compatible instruments were chosen for this
system, according to Zieschang, because HP's bus architecture and programming ease permit the flexiblity necessary
to make changes within the system as STC's requirements
change and, thus substantially reduce the possibility of
system obsolescence.
HP instruments also provide STC with speed of assembly.
The company assembled and programmed its first automatic

using HP-IB
"designed
for systems"
instruments
and computers.
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test system taster than other comparable ways of solving its
system test needs. Zieschang believes they will be able to
assemble and program future systems even faster.
DESIGNED FOR

The bottom line.
Just as important, Zieschang says the STC HP-IB compatible
system will reduce testing time from 15 minutes per board
to approximately three minutes. A factor of five to one. The
system is also expected to reduce the time required to debug
faulty boards from 45 to 20 minutes. In short, STC's HP-IB
system will help the company turn out more boards per
day.
Why not consider the HP-IB solution
for your production test needs? For
complete details, send for our brochure,
"Do your own system design in
weeks, instead of months. - Simply
write to Hewlett-Packard. 1507 Page
Mill Road, Palo Alto, CA 94304. Or
call the HP regional office nearest you:
East (201) 265-5000, West (213)
970-7500, Midwest (312) 255-9800,
South (404) 955-1500, Canada (416)
678-9430.

SYSTEMS

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

U
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Brand-Rex: The state-of-the-artcompany in electronic packaging,
connector and circuit assemblies
and systems.
At Brand-Rex, we make it our
business to be on the growing edge
of technology.
That's why we've moved aggressively to electronic packaging,
connector and circuit assemblies
and systems. That's why we took our
wire and cable manufacturing
know-how into electronics and telecommunications over adecade ago.
A move that has created acompany

of more than $200 million in sales with ing assemblies, harnesses, cord
8divisions covering the entire specsets, plugs and inserts for the contrum of the interconnection marketsumer appliance and related indusplace. At Brand-Rex we connect
tries. Three plants in Ohio and one in
genius with common sense. ImagiTennessee.
nation with experience. Blue Sky
Electronic & Industrial Cable
product planning with down-to-earth
Division, Willimantic, Connecticut.
business know-how.
Wire and cable for the business
At Brand-Rex we don't just ride
machine, utility, military, and industhe waves of progress into the future.
trial process industries. Also, extrudWe make the waves.
ed electrical insulating materials.
That's what it means to be a
Additional plants are located in Manstate-of-the-art-company.
chester, Connecticut and Glenrothes,
Abbott & Company, Marion, Ohio.
Fife, Scotland (Brand-Rex Ltd.).
Producer of electrical interconnectGarry Manufacturing Company,
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Multi-layer, double-sided and
tiex ,ble circuit boards are manuictured by General Circiuts, Inc

IC Pluggable Packaging
Assemblies and Accessories
from Garry Manufacturing Co

Toil Manageaient, key Station.
Coin Telephone and Central
Office Equipment from Teltronics

PYI
nector
design
r
artne cargo
handling industry

New Brunswick, New Jersey. Manufactures avariety of electronic
interconnection devices, including
integrated circuit logic panels, sockets and related accessories. Also
operates aplant in Pennsylvania and
at two locations in Switzerland.
General Circuits, Inc., Rochester,
New York. Manufactures multilayered, double-sided and
flexible printed circuits for the computer and telecommunications
markets.
Nonotuck Manufacturing Company,
South Hadley, Massachusetts. Fabri-

cates uninsulated copper and copper alloy wire.
Pyle National Company, Chicago,
Illinois. Specializes in commercial
and military connectors for aircraft,
missile, industrial, railroad and general purpose applications. Has subsidiaries in Mississauga, Ontario,
Canada, and Nottingham, England.
Telecommunications Cable Division, Willimantic, Connecticut. Producers of abroad line of telephone
wire and cable products, including
fiber optic cables, at plants located
in Asheville, North Carolina, and

Siloam Springs, Arkansas.
Teltronics, Inc., Lakeland Florida.
Supplier of awide range of telecommunications products, including
central office, pay station and key
system line units, toll restriction
devices, and test equipment for
the telephone and aerospace
industries.

BRAND-REX
BRAND-REX COMPANY A PART OF

Akzona INC

Willimantic, Connecticut 06226
Phone: 203/423-7771

PROGRESS. OTHERS MAKE THEM.
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Our production ISI tester
won't put the squeeze
on your profits.
The cost of testing seems to be skyrocketing. Benchtops kook cheap
enough until you start adding up
their program development and
hardware interface costs. And systems designed for both production
testing and engineering characterization force you to buy more than
you need. So already narrow profits
are squeezed even more.
Take heart. Because we've got a
system specifically designed for
high volume, high throughput production testing. It's called Sentinel
and it comes complete with asurprisingly low hardware cost and
virtually no software cost.
Sentinel is software-compatible
with our Sentry® systems. So you
can avoid high program development costs by using your Sentry
programs for production testing on
Sentinel. Which means you can get
on line fast and for less money.
Unlike hardware based bench-

Circle 76 on reader service card

mizes test plan execution time. And
its dual-level comparators eliminate
the need for multiple passes on
functional tests.
So relieve your profit squeeze.
Look into Sentinel. Low cost hardware. Proven software. And the
same worldwide field service team
that gives Sentry the highest uptime
record in the industry. Call us at
(408) 998-0123. Or write Fairchild
Test Systems Group, 1725 Technology Drive, San Jose, California
95110.

tops, Sentinel's general purpose
architecture lets you test awide
variety of devices and technologies.
Simple peripheral chips. Complex
micro-processors. And just about
anything up to 64 pins.
For production throughput, Sentinel is tough to beat. Its productionoriented operating system mini-

FAIRCHILD
A Schlumberger Company

The
First %may
of ATE.
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Significant developments in technology and business

System transmits
color photos at
monochrome speed
by John Gosch, Frankfurt bureau manager

University-developed method
uses wire, radio phone links;
color photos can also be
received in black and white
An engineering team at the Technical
University of Braunschweig, West
Germany, has developed atransmission system that allows color photos
to be sent over wire or radio telephone channels at the same rate as
black-and-white pictures. The photos can be received either in their
original color or, in coded form, as
monochrome versions.
In conventional color photo transmission methods, the red, green, and
blue components of the original are
sent one after the other, but that
takes three times longer than transmitting a monochrome picture.
"That's why topical press photos

-COLOR PICTURE

slated to go into print as fast as
possible are sent almost exclusively
as black-and-white pictures," points
out Hubert Niemeier, a member of
the development team at the university's Institute for Communications
Engineering.
With the new system—its development was funded by the German
Research Society, a governmentfinanced organization—the coded
color components are transmitted
simultaneously and in compressed
form together with the black-andwhite component of the original color photo. The signal compression
and the simultaneous transmission
account for the threefold time reduction compared with ordinary color
transmission schemes using phone
circuits. It takes about four minutes
to send a 9-by-12-centimeter (3.5by-4.7-inch) color photo with the
new method.
The institute is currently negotiatMONOCHROME FILM
OR PHOTO PAPER

COLOR FILTERS

PHOTOSENSO RS

Y LUMINANCE

TELEPHONE
CHANNEL

TRANSMITTER

RECEIVER

Speedy. System sends color photos as fast as black-and-white. A special color receiver iS
needed, but for black-and-white versions aconventional monochrome receiver suffices.
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ing with an unidentified electronics
firm about the commercial exploitation of its system. Niemeier sees
press agencies, magazine publishers,
newspaper editorial offices, and television broadcasting studios as the
prime customers. Studios could use
it for blending topical color shots
into news programs, for example.
Signals. At the transmitting end,
the original color photo is helically
scanned, with three color filters in
the scanning head serving to divide
the modulated light information into
the red, green, and blue components
(see figure). From the latter, three
photosensors generate the R, G, and
B chrominance signals, which are
subsequently matrixed to produce
the Y luminance signal and the
R—Y and B— Y color-difference
signals. The luminance information
is identical to the black-and-white
component of the original color picture, and the two difference signals
contain the color information.
Both color-difference signals are
compressed with respect to time and
applied together with the luminance
signal to a multiplexer. While a line
is being scanned, the multiplexer
sequentially feeds the R—Y, then
the Y, and then the B— Y signal to
the telephone channel. Because of
signal compression, the bandwidth
needed-300 to 3,400 hertz—is no
larger than that required for blackand-white picture transmission.
For recording in color, a special
color picture receiver is needed. But
a conventional monochrome photo
receiver can be used to record a
black-and-white picture, because of
the luminance information in the
signal combination. After going
through an equalizer, which corn-
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pensates for nonlinearities in the
modulating lamp and the film, the
signals are used to control the exposure of film or photographic paper.
The picture can be developed by conventional means and then used by,
say, a newspaper to determine if a
color version is wanted.
If a color photo is wanted, the
received black-and-white picture,
which has the color-difference information at the start and end of each
line, is scanned using a normal
monochrome television camera. Its
output is fed to a demultiplexer to
separate the composite signal into
the luminance signal and the compressed color-difference signals.
Next, the latter two are expanded in
a"decompression" circuit. Its output
is then fed together with the luminance signal to a dematrixing stage
that produces the red, green, and
blue chrominance signals.

France

Wafer stepper
aligns chips fast
Researchers at Thomson-csF's Central Research Laboratory believe
they have taken a giant step toward
a quicker and more accurate chip
alignment system by refusing to
repeat what their predecessors have
done. The wafer stepper for largescale integrated circuits, to be produced by Thomson's Cameca subsidiary in 1982 [Electronics, April 24,
p. 68], will be able to produce 50
4-inch wafers per hour with automatic chip-by-chip alignment precise
to within ±0.2 micrometer. The
minimum line width will vary from
1.4 to 0.5 gm, depending on the
optics chosen by the user.
Thanks to what Thomson calls
real on-axis alignment, the machine
will be faster and more accurate
than steppers employing video image
analysis, says Jacques Trotel, manager of the firm's microlithography
laboratory at Orsay, near Paris. The
latter has been adopted by, for one,
GCA Corp.'s Burlington division.
The alignment system is similar to
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that of the PAS 2000 stepper being
developed by Philips—formerly
called the SIRE 3 [Electronics, April
12, 1979, p. 110]. It is based on diffraction grating. The difference,
according to Trotel, is that Thomson's alignment pattern will be positioned directly adjacent to each circuit on the wafer; in contrast, the
PAS 2000 calls for an alignment pattern distant from each circuit, which
Trotel describes as "pseudo—on-axis
alignment." With real on-axis alignment, he explains, there is no need to
move the wafer into place after it has
been aligned.
Broken up. The alignment pattern
on the reticle consists of a series of
parallel, equidistant lines. During
the first masking step, a similar pattern is placed on the wafer. The onwafer pattern differs from the reticle
pattern in that the lines are broken
up into aseries of points; that is, the
on-wafer alignment pattern is a
matrix of dots.
To align the two patterns, acoherent light beam, from asmall laser, is
projected through the reticle alignment pattern onto the wafer. By
measuring the light diffracted back
up to the projection lens, the degree
of alignment can be determined, because of the diffraction characteristics of coherent light waves.
The orders of diffracted coherent
waves behave in a specific manner,
and since the on-wafer pattern consists of a series of points, the presence or absence of diffracted images
of those points on the projection lens
indicates the quality of the alignment between the two patterns. For
example, if only the first-order diffracted waves show up on the lens,
the two patterns are not very well
aligned, whereas the presence of the
second- and third-order diffraction
indicates ahigh degree of alignment.
Totaled up. As a result, by measuring the total amount of diffracted
light on the projection lens, maximum alignment can be obtained.
Measurement is accomplished
through the use of asingle photosensitive cell, which reacts to both
amplitude and phase variations.
Trotel says the process takes only
60 milliseconds. Chip alignment can

thus be done much more quickly
than with video image analysis,
which requires point-by-point scanning. Another advantage of the technique, he says, is that video image
analysis in some cases fails to detect
very slight contrast variations,
whereas it is relatively easy to pick
up even very slight changes in coherent diffracted light waves thanks to
phase variations. -Kenneth Dreyfack

Great Britain

Phone links to carry
teleconferences
Picture-phones linking offices and
homes via cheap wideband fiberoptic links have been widely hailed
as an effective alternative to business
travel in an increasingly energy-conscious world. But low-cost light links
still seem a long way off, so in the
interim the British Post Office plans
to offer, starting in late 1981 or early
1982, an experimental visual services
network that does the job largely
through the existing telephone network using narrowband trunk lines.
Expensive fiber-optic links will come
into play only for short hops between
customers' premises and the local
exchange.
Piped in. The upcoming network
will pipe conferencing facilities right
into customers' offices and factories,
most likely on awideband optic link,
though post office engineers have
also shown how a narrowband video
signal can be squeezed down to go
over a conventional telephone pair.
The hardware the BPO has in mind
will show three conferees in close-up
or six on a split screen. It will also
provide document transmission and
telewriting services.
Actually, the BP° has had Confravision, a video conference service
linking large cities, since 1971. But
to use it, the conferees have to travel
to aspecial studio, an obvious drawback. What's more, the service uses
expensive wideband microwave links
to carry the video.
To hold down bandwidth, the engineers sacrifice picture quality. The
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The Incredible
8K Cache
This is the ultimate version, the 8K
cache with everything. You have never
seen one like it before, and you may
never see another. Designed for the
11/34, 11/35 and 11/40, it has
byte and address parity,
upper/lower limit switches,
on-line/off-line manual switch
control, activity indicator lights,
8K bytes of memory (4K
words) providing acapacity
four times that of competitive
units and an interconnect
board design which
consumes no extra space
in the computer.
That's why there is always
room in your computer for this
incredible cache. You should put
one there, especially if you are the
kind of guy who likes to optimize his
system for top performance. Our 8K supercharger lets you tailor performance to match
your application and to establish hit-ratio
optimization. It indicates hit rate and parity error
immediately and, if errors are detected, shuts off
automatically without ever interfering with system
operation. It is, in fact, the only intelligent buffer memory
turned out by an independent manufacturer.
There are two models available, Cache/434' and Cache/4407 Both are
priced competitively and are available off-the-shelf as usual. Write for
details. We'll also include information on our other buffer memories as well
as add-in memories, quad interface boards, bus
repeaters and LSI adaptors. When you see what we
send you'll know why we consider ourselves the leader
among manufacturers of DEC* enhancements. Able
Computer lbchnology, Incorporated. 1751 Langley Avenue,
Irvine, California 92714. (714) 979-7030. TWX 910-595-1729.

Able, the computer experts
'DEC is aregistered trademark of Digital Equipment Corporation.

See Able products booth 3411,
NCC, Anaheim
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The BP0 has proposed an experimental teleconferencing system that will initially use the public switched telephone network. To

do so, the standard TV bandwidth will be compressed from 5to 1MHz and only every other TV line will be transmitted.

television equipment will be standard 625-line television hardware,
but for trunk transmission the normal 5-megahertz video signal is filtered to 1 MHz. This reduces the
horizontal but not the vertical resolution, so only every other line is
transmitted. The bandwidth compression equipment at the local
exchange will be shared by the users,
most likely cutting trunk transmission costs 80%.
Eventually, lower-cost 2-megabit/second data links will be used to
carry the 1-MHz, 313-line TV images. The post office, in fact, is collaborating with other European telecommunications agencies to develop
acodec for this purpose.
Because the hardware is standard,
say the engineers working out the
system at the BPO's Martlesham,
Ipswich, research center, moving up
to full 625-line transmission when
low-cost wideband links become
available will be simple. Meanwhile,
they point out, because of better use
of the picture frame, faces will be as
clear, even with the reduced line definition, as with Confravision.
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However, for document scanning nies who can afford to set up small
higher definition is needed, and to TV studios for teleconferencing. The
achieve it the engineers trade in terminal equipment will be tied into
some speed using a newly developed a service unit linked to a local video
digital slow-scan television terminal. services exchange via incoming and
It writes a complete digitally en- outgoing 5-MHz channels and an
coded field of the wanted picture ordinary telephone pair. The broadinto a store and then reads it out at
band paths will carry audio, data,
whatever bit rate is available up to a and control signals multiplexed with
maximum of 128 kilobits/second.
the line-synchronization pulses of
(This equipment will also be availthe video signal. They will handle
able to users of the BPO'S Orator
facsimile and telewriter services as
audio conferencing service now bewell. The telephone pair will be used
ing field-tested and will be offered
for nonvideo calls and for slow serseparately as well for traffic surveilvices such as viewdata, for which a
lance and other applications.)
decoder is included.
-Kevin Smith
The system employs asimple 4-bit
differential pulse-code-modulation
West Germany
scheme and sends only every other
line, with 256 points per line. Over a
4.8-kb/s line, the transmission time
is 50 seconds; over a64-kb/s System
X digital link, the time is less than 4
seconds. The system is also compatible with viewdata, the interactive
Combining their expertise in lowservice that ties terminals to data
temperature physics and electron
banks through the public switched
optics, researchers at Siemens AG
telephone network.
have developed a technique that
First customers for the new serprobes almost nondestructively into
vice almost surely will be big compathe molecular structure of organic

Molecular probe

does little damage
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YOUR TIMING NEEDS IN A SINGLE PACKAGE

designed to drive

designed to drive
ZILOG

Z8000, Z80A

INTEL

8041/8741

Model
K1150A generates two complementary CMOS compatible waveforms at
5.9904 MHz required to drive Intel's 8041/
8741 Universal Programable Interface

Model K1160A, a thick film hybrid with active pull-up on the output, accomplishes in
one DIP package the functions that would
require, by conventional techniques, almost
a dozen and a half discrete components.

element.
Only .200" seated height, and using just
.820" by .520" board space, the K1150A lets
you use standard logic boards with no loss
of spacing. The single package oscillator

The K1160A saves you the board space required by these components, and eliminates
production man-hours wasted analyzing
oscillator circuits and matching crystal
parameters to circuit components.

concept saves more than board space; it
saves design time, parts-insertion labor,
and overhead costs in selecting, qualifying,
buying, and inspecting discrete components.

Simply plug the K1160A into your design,
apply +5V dc, and you get the precise output
waveform you need to drive your Z8000 or

Simply plug the K1150A into your design,
apply +5V dc, and the dual complementary
CMOS output waveform you need appears

Z80A microprocessor.

at the output.

MOTOROLA INC.

MOTOROLA INC.

COMPONENT PRODUCTS
2553 N. Edgington
Franklin Park, 111.60131
312/451-1000
TWX: 910-227-0799
Telex: 025-4400

COMPONENT PRODUCTS
2553 N. Edgington
Franklin Park, Ill. 60131
312/451-1000
TWX: 910-227-0799
Telex: 025-4400

see us at NCC
Booth 2228
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Intel and 8041/8741 are trademarks of Intel Corporatton Zulog and
Z8000 are trademarks of Dog. Inc Lk and Motorola are trademarks
of Motorola Inc

For information on Model K1160A
circle 80 on the reader service card.

For information on Model K1150A,
circle 81 on the reader service card.
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Logical
Deduction.
Are bills turning
your life story into "The
Case of the Disappearing
Paycheck"? Does all
your hard-earned money
seem to vanish without a
trace left to save?
Then perhaps you
should investigate United
States Savings Bonds.
Because saving with
Bonds is so simple, it's
elementary. Especially
if you join the Payroll
Savings Plan.
Once you sign up,
you see, asmall part of
each paycheck is automatically set aside to buy
Bonds.
Which means as soon
as you're paid, you save.
Before you're left trying
to deduce where it all
went.
Buy U.S. Savings
Bonds through the
Payroll Savings Plan.
And take the mystery
out of saving.

Take
stock
"America.
el
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Resolved. At 4 K, Siemens researchers have been able to represent sample's molecular
structure without damage and with a resolution of 1.6 A (left). At room temperature and
roughly one third the dose and accelerating voltage, the structure is largely destroyed (right).
materials and achieves a point resolution as high as 1.6 angstroms. As

previously been reported.

far as they know, that value has not

a superconducting electron

The technique, implemented with
micro-

Around the world
Sharp enters facsimile competition
Sharp Corp. will join the facsimile race in September with a long-range goal
of capturing a 10% share of the world market. Last week, it unveiled its
Hayax machine, which transmits a standard-sized page in 3 minutes in
conformance with the CCITT Group 2 specifications. The desktop unit, to
cost about $2,400, allows the operator to monitor the copy being wired
simultaneously with the transmission. Sharp uses a specially developed
charge-coupled-device sensor to produce clear copy and an ink-jet printer
that enables plain paper to be used. Versions that can copy in 20 or 40
seconds were also demonstrated. The initial production schedule calls for
300 units per month, for the domestic market.
SGS to second-source two Mostek telecomm chips
SGS-ATES Componenti Elettronici SA has signed an agreement with Mostek
Corp., Carrollton, Texas, to make two Mostek products for the European
telecommunications market as a second source. The products are the MK
5156 codec and the MK 5912 switch capacitor filter. The company, based in
Agrate, outside of Milan, says that the idea is to bring its completely
interchangeable parts to the market within a year or so. It will sell through
subsidiaries throughout the Continent.
Home alarm systems ring the bell with West Germans
The West German craving for security is giving the market for electronic and
electrical fire- and theft-alarm systems a big boost. According to the Frankfurt-based Central Association for the Eletrotechnical Industry, last year
nearly half a million such systems were sold domestically, estimated at
roughly $250 million in value. The 1979 market growth —about 11% —far
exceeded that for the electronics and electrical industries as awhole. For this
year, the association expects the growth to continue unabated.
Fuji to up video cassette tape production 400%
Fuji Photo Film Co. will expand its home video cassette tape capacity
fourfold to 4 million units a month by May 1981. The company will spend
some $20 million—one fourth of its total capital spending during the current
fiscal year —to build a new 2.5-million-cassette/month plant. In addition, it
will increase the capacity of its existing plant from 1million units a month to
1.5 million. Fuji's investment plan is based on its estimate that the present
capacity will be fully utilized by the summer of 1981. The company estimates
its share of the domestic market in home video cassette tapes at 25% to
30%, about the same as that of TDK Electronics Co. Both produce tapes for
VHS and Betamax video tape recorders.

A public smice of this publication
and The Advertising Council.
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One piP-based power meter
does all this!

• Displays power, or dB with variable reference

•Recalls and corrects for interpolated Cal Factors with
only afrequency entry

•Autoranges

• Develops 10 V dc output linear with power or dB on
each range

•Zeroes automatically
•Calibrates automatically, against internal reference

•Accepts optional, plug-in IEEE 488 Bus Interface

• Displays Hi and Lo selectable dB out-of-limits
•Accepts all Boonton power sensors, covering
—60 dBm to +20 dBm, 200 kHz to 18 GHz, with
70 dB dynamic range
•Accepts specially modified General Microwave
Model 4240 Thermal Power Sensors
•Stores Cal Factors and sensitivities for up to four
interchangeable power sensors in nonvolatile memory

•Accepts optional, plug-in rechargeable battery supply
•Accepts signature analysis troubleshooting techniques
PLUS
•Accepts optional, plug-in 2nd input channel
and with two power sensors then displays
either input, or their instantaneous difference
expressed in dB
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scope, has important implications in
biological research. One prime example is in investigating the nature
of cancer cells.
It is also important in electrical
engineering, for gaining amore profound knowledge of organic substances of the kind used in making
insulating materials, points out

lsolde Dietrich, the head of the
Munich research department at
which the technique was developed.
It is in fact for that purpose that the
method is initially intended.
Frozen. The key to the technique
is getting the temperature of the
apparatus and the sample to be
investigated down as low as possible.
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Using liquid helium, the Siemens
team has lowered the temperature to
4 K. That, plus the ability to keep
the system stable at that temperature, virtually freezes the molecular
structure into place, allowing ahighresolution, high-contrast picture to
be made.
To represent a molecular structure, the sample must be bombarded
with a certain dosage of electrons.
The dosage, Dietrich explains, must
be big enough to ensure that the
signal-to-noise ratio still permits a
reasonably good picture. At room
temperature, however, the result is a
highly damaged structure: the impinging electrons simply carbonize
it, leaving aresidue with little information content.
Virtually no movement. But cool
the sample to near absolute zero and
the structure freezes. The electrons
still break up the bondings between
the molecules, but the molecule fragments remain intact. They cannot
diffuse, as they would at room temperature, because there is virtually
no thermal energy or movement at
near absolute zero.
In implementing the technique,
Dietrich's team uses asuperconducting lens system into which the sample is placed. The system is thermally decoupled —that is, isolated—
from the outside world. With both
the system and the sample at the
same low temperature, the whole
apparatus is thermally highly stable;
temperature gradients that could
otherwise cause alateral drift of the
sample are all but eliminated. The
material's low expansion coefficient—less than 0.001 of the value at
room temperature—also contributes
to astable system environment.
As the left-hand photo shows, at 4
K and with a dose of 170 electrons
per square nanometer and a beam
accelerating voltage of 220 kilovolts
the molecular structure is almost
completely intact.
The sample involved consists of
the organic substance L-valine, a
component part of protein. The
white dots represent diffraction reflections. From them, it is possible to
determine the atomic structure of
the substance.
-J. G.
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•There is only one
high performance
VLSI computer
solution.
Intel delivers it.

Architecture for hi
How Intel's 8086
microsystem, with its
powerful structured
architecture, helps
designers meet the
complex performance
requirements of
the '80s.
You need more than aCPU
alone to meet the performance
requirements of the '80s, because
today's success lies in powerful
new, structured approaches to
system design. By logically segmenting and distributing system
functions, structured design allows
greatly increased throughput —
and shorter design cycles. For
example, with the 8086 family,
using classical mainframe multiprocessing techniques, you can
achieve I/O bandwidths of from
2to 20 megabytes per second.
That's at least 10 times wider than
other systems. The object code
for the 8086 family is 30% denser
than the code for any other
microcomputer available today.
And, using our 8087 co-processor,
you'll be able to perform 64-bit
floating point arithmetic in less
than 15 microseconds, surpassing
existing systems by factors of
10 to 1000.
Intel's 8086 microsystem is
the only 16-bit solution designed
specifically to accommodate
efficient multiprocessing schemes.
What's more, only the 8086 is
supported today by the VLSI
building blocks you need to
implement these high powered
multiprocessing designs. Intel's
new HMOS* 8089 I/O processor,
for example, can increase through•••••...._

gher performance.
put by afull order of magnitude
including our new 16K 2118
in I/O intensive designs. And look Dynamic RAM.
to Intel for high-integration coNew fluency in high level
processors, such as 8087 numerical
languages
data processors. They're to
The trend toward
help you increase performance in multiter.
iphoreAlilL
structured high level
processing systems
poptrolleralir
languages is one
átt''
more reason to
using our 8086
choose Intel's
CPU. Or, for
8086 system
even faster
Microprocessors #0Alji
âeb
b
solution. Of
processing,
41111,11r
all the 16-bit
use our new
microcom8086-2. It's
puters, only
the 8MHz
Software
Development
the architecCPU, availSystems
ture of the
able today, that
8086 is made
delivers the top
to let designers
price/performance
work effectively in
of any 16-bit microhigh level languages
processor. Count on
and achieve
Intel for optimum
price/performance Intel Structured System fastest possible
system throughin the future, too,
put with them. Because the 8086
as we add memory management
is memory based, it allows up to
and protection, and software
30% shorter high level language
modules in silicon.
Intel lets you implement power- object programs and correspondingly faster instruction fetching.
ful designs in an 8-bit format,
And
Intel lets you match your
too, with our 8088. The 8088 is
language
precisely to your task
hardware compatible with your
with
Pascal,
PL/M, our ASM86
8-bit designs and software compatible with our 8086, to help you macroassembler, and ASM89
assembler. You'll get even more
get tomorrow's performance in
flexibility in the future with
your system today.
Intel's FORTRAN and COBOL.
You'll find other ways to
unburden your CPU and increase
Development tools for
throughput with Intel's 5data comhigher performance
munication peripherals, 7device
To help designers shorten
controllers, 6slave processors,
design cycles and save developand 8system interface circuits—
all compatible with the industry
ment costs in the '80s, Intel
delivers afull complement of
standard MultibusTm bus. For high
structured software and hardware
performance program memory,
choose from Intel's 16K and 32K
development tools. Our revolutionary new RMX/86 114 multiEPROMs, including our new high
speed 2732A. Intel also delivers
tasking operating system, for
the world's largest selection of
example, puts you months closer
5-volt static and dynamic RAMs,
to market with complete file

A
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manipulation, task scheduling,
and interrupt capabilities. And
since this software package is here
today, you can start developing
your applications software
immediately.
To improve the performance
and productivity of your entire
development team, use Intel's
Intellec® Microcomputer Development System and our ICE-86T 5'
and ICE-88TM In-Circuit Emulators. They're the fastest tools
available for developing and
debugging 16-bit microcomputer
systems. For even faster time to
market, get Intel's already tested
and debugged iSBC86/12ATM
single board computer.

Meeting the demands of
anew decade today
Everything you need to
improve performance, reduce
complexity, and speed your time
to market is here from Intel today.
For more information on our
complete 8086 VLSI system
solution, mail us the coupon on
the other side of this page.
'HMOS

apatented Intel prtKCS,

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

Your first step toward higher performance
requested below and send it to
Intel Corporation, Literature
Department, 3065 Bowers Avenue,
Santa Clara, CA 95051. Indicate
what your particular interests are,
including workshops, and we'll
make sure you get the appropriate
nINL. material. If you don't have apair

How to get more
information on 8086
VLSI system solutions.
To find out more about our
solutions, fill out the infor

of scissors handy, give us acall at
408/734-8102 (Literature Department) and we'll rush the material
out to you. Or call your local Intel
distributor.
Intel wants to help you meet
the performance requirements of
the '80s. It all starts right here.

Name
Title
Company
Divisio
Address
City, State, ZI
- Ihave an immediate requirement, please telephone me at (
-

Ineed additional information.

Please put the letter corresponding to your yearly requirements in the line to the left of those
products of interest.
w for 1-10 per year
x for 11-99 per year
y for 99-999 per year
zfor over 1,000 per year
- A 16-bit Microprocessors

- F EPROMS

-

L Macroassembler

-

- G Bubbles

-

M Operating Systems
(RMX/86Tm)

B 8-bit Microprocessors

- C Single-Chip
Microcontrollers
-

D Peripheral Controllers

- E RAMS

-

H Single Board Computers

-

I Development Systems
J Debug Tools

- K High-Level Languages

- N Telecom Products
____ 0 Military Products
-

P Workshops

Indicate languages

123456

Circle No. 100 for information.
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Analysis of technology and business developments

16-bit makers solidify positions
Motorola's announcement of raft of peripherals
for its 68000 CPU gives shape to competitors' strategies
by Raymond P. Capece, Technical Managing Editor, and John G. Posa, Solid State Editor
The stakes have never been higher in
the contest for 16-bit microprocessor
market share, as one by one the
manufacturers are showing their
hands. The latest is Motorola Inc.,
which, while making little noise
since first going to silicon on its flagship 16-bit processor—the 68000 —
has been busily chipping away at
support blocks like peripheral circuits and software to put flesh on the
bones of its offering. As aresult, the
microprocessor operation, based in
Austin, Texas, together with the
microsystems operation, in Phoenix,
Ariz., is ready to announce avariety
of peripheral chips, software packages, and development products at
next week's Electro/80 in Boston.
"But we're not selling futures,"
declares Murray A. Goldman, operations manager for the n-channel
mos microcomputer group in Austin. He is referring to details given
by Intel Corp. of forthcoming product lines to succeed the 8086 family
[Electronics. Feb. 28, p. 89]. "Intel
has suddenly moved the battleground out from 1981 to 1985, and
we'd like to keep the focus on
today." He adds that with significant volumes of 68000 chips coming
off the line— production has blossomed into thousands of parts per
month —the company has fended off
allegations that the large (70,000square-mil), complex (68,000-device) chips cannot be built. Another
allegation— that Motorola will not
have the peripherals to support the
68000—will be eliminated with the
announcement of nearly a dozen
chips.
Déjà vu. Goldman likens the competition's release of product plans to
"a position we were in five years ago
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with the 6800, when we needed to
preannounce to gain market share."
But he adds that Motorola's microcomputer effort has come along way
since then, when its move from
Phoenix to Austin proved crippling
[Electronics, Nov. 24, 1977, p. 75].
But once the Austin facility was in
place, Motorola began building its
microcomputer portfolio aggressively. By 1977, it had four major programs under way: three 8-bit families, including the 6805 low-end single-chip microcomputers; the 6801
mid-range single-chip family; the
6809 high-end microprocessor family, and its advanced 16-bit design,
the 68000. The first three all are to
receive new members (see p. 48).
"No other company has introduced that many parts of that kind
of complexity in as little time,"
boasts Jim Fiebiger, vice president
and general manager of Motorola's
mos Integrated Circuit division,
which has had a compound annual

growth rate of some 86%. "In all, we
expect to average one part per month
over the next few years out of microcessor operations," Fiebiger adds.
Support roles. Through the end of
next year, eight different chips will
be rolling off Motorola's lines in support of the 68000. Those due out by
year-end include:
• The 68120 intelligent peripheral
controller, a programmable device
based on the 6801 single-chip microcomputer that will allow users to
hook devices such as printers asynchronously to the 68000 bus.
• The 68122 cluster terminal controller, which unburdens the 68000
of coordinating the communications
among several terminals.
• The 68540 error-detection and
-correction chip, which fixes singlebit and detects double-bit errors in
16-bit systems and can be cascaded
to 32 bits for future systems.
Next year, Motorola will debut:
• The 68451 memory management
unit, providing address translation
and protection (and supporting virtual memory) for the 68000's 16megabyte address space.
• The 68450 direct-memory-access
controller, acomplex device with the
68000's microprogrammed control
unit at its core for 4-megabyte/second transfer of data in words or
blocks between systems (to be
wrought in silicon by Hitachi Ltd. of
Japan, a licensed second source of
the 68000 family.
• The 68230 parallel interface and
timer, ageneral-purpose housekeeping device to handle input/output,
interrupt, and timing needs.
• The 68561 multiple-protocol communications controller, a sophisticated data-communications periph-
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Churning 'em out. Jim Fiebiger says Motor-

ola's microprocessor operation will average
anew part each month over next few years.
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eral that will handle SDLC, HDLC,
Bisync, and X.25 protocols.
• The 68341 floating-point ROM, a
packaged software routine programmed with position-independent
re-entrant 68000 code that carries
out floating-point arithmetic.
Further down the line, Motorola is
planning a dual-port random-access
memory, a bubble memory controller (to be executed by Motorola's
domestic second source, Rockwell
International Corp.), and a serial
DMA processor aimed at distributedprocessing applications.
With Motorola's 16-bit microprocessor plans bared, competing strategies become all the more apparent.
In particular, support devices for the
68000, Intel's 8086, Zilog Inc.'s
Z8000, and National Semiconductor
Corp.'s NSC 16000 have evolved in a
manner quite unlike that of the
peripheral chips of their 8-bit predecessors. These older microprocessors
were surrounded with peripheral
controllers and support chips as an
afterthought, usually in response to
customer feedback.
In contrast, the latest machines

and their companion products result to offer an input/output processor,
from partitioning agrander architec- the 8089, and a high-class matheture, envisioned by the chip makers matics coprocessor designated the
in advance. As such, these subsys8087 (see p. 114). The other chip
tems can be recombined on silicon as makers have near-immediate plans
large-scale integration allows.
to manage memory with an external
This explains the genesis of Mo- device; with Motorola and National,
torola's and Intel's coprocessors; this slave makes available 16 megaZilog's extended processing units, or bytes of virtual storage.
EPUs; and National's slave procesIt seems that end-user systems are
sors: so powerful are the computers not yet in Intel's game plan; the othpromised by these companies that er manufacturers are aiming straight
the CPU itself had to be diced up. In
for that market, however. Motorola
effect, then, today's high-performrecently revealed plans for boxing its
ance 16-bit units are really multichip 68000-based boards into full 32-bit
solutions awaiting H-MOS II and III.
systems built around the Versabus
Still, a look at each manufacturer's
[Electronics, Jan. 31, p. 81], which it
system architecture unveils the phiis pushing to be accepted as an
losophy of each.
industry standard. National, as well,
Texas Instruments Inc., which
sees itself strong in systems, especialplans two high-performance addily since its acquisition of Itel Corp.
tions to its 9900 family within a Zilog, for its part, has always considyear, is sticking with its memoryered itself oriented toward smallto-memory architecture. The apbusiness systems. As for TI, the
proach has been criticized for its dismore advanced of its new 9900 offerproportionate number of references
ings must, of course, preserve the
to external memory, but the solution
installed 990 minicomputer system
seems obvious: "We will bring the
base. And Intel's aversion to the sysworkspace on chip," hints John
tems business will be put to the test
Hughes, manager of microprocessor
with its next offering, due out later
system engineering at T1.
this year. It will likely compare
Intel has forgone aseparate memfavorably with the National, Zilog,
ory management unit, choosing first
and Motorola families.
E

16-BIT PROCESSOR

8BIT
PiMCESSOUS

68701
6801
6803

6809E

PERFORMANCE

6802

6809

6800
• 6829 MEMORY MANAGEMENT
UNIT
• 6839 FLOATING-POINT ROM
6801
MICROCOMPUTER
UNIT
6805U2
68705P3

68000
• 68120 INTELLIGENT PERIPHERAL
CONTROLLER
• 68122 CLUSTER TERMINAL
CONTROLLER
• 68540 ERROR DETECTION AND
CORRECTION UNIT
• 68451 MEMORY MANAGEMENT
UNIT
• 68450 DIRECT-MEMORY-ACCESS
CONTROLLER
• 68454 HARD-DISK CONTROLLER
• 68230 PARALLEL INTERFACE UNIT
ANO TIMER
• 68341 FLOATING POINT READ-ONLY
MEMORY
• 68561 MULTIPROTOCOL COMMUNICATIONS
CONTROLLER
• 68340 DUAL-PORT RANDOM-ACCESS
MEMORY
• 68453 BUBBLE-MEMORY CONTROLLER
• 68540 SERIAL DMA PROCESSOR

6805P2

SYSTEM INTEGRATION

1h. Austin portfolio.

Motorola's Austin operation is involved in raising, and adding to, four separate microprocessor families. The 8-bit

members are based on the 6801, 6805, and 6809 CPUs. At the high end is the 68000, which does not suffer from lack of support.
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And say hello to Fluke's
family of True RMS
Digital Voltmeters at
analog prices. The advantages of adigital
voltmeter's speed and
accuracy have finally
come to wideband true
rms measurements.
Thanks to an exclusive
Fluke-designed microelectronic chip, you can
now make true rms measurements with an ease never before
possible—and starting at just $1195`
'fry this on your old analog meter.
Each model boasts an autoranging
LED display of volts (3 1
2 digits) or dB
/
(4 1
/ digits) with 0.5% midband accur2
acy. An exclusive "dial-a-reference" feature lets you match the instrument's
dBm reference to the impedance of the
system you're working with. The
resultant direct reading of dBm eliminates time consuming calculations.
With the relative dB feature, you can
set the existing dB reading to zero
establishing the input voltage level
as the dB reference. Subsequent
readings will be indicated as ±dB. All
with ac or ac +dc input coupling.
For simplified peaking/dipping
measurements, an analog meter complements the digital display. Counter
and log output options are available
for your system applications.
Match the model to your measurement needs. There's no compromise when buying aFluke lime RMS
Voltmeter. The 8920A and 8921A boast

aurnarma imicom imsam ..ingen(e)
%fa _mgt._
SIP
—oc.
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adding the new 1120A
Translator, with appropriate
instrument options. you
can make your new
voltmeter IEEE-488
compatible.

VI

19170, TRUE MS V01.711ffia

See how the 8920 Series
measures up. For immediate response, contact the Fluke
sales office or representative in your
area or call:
800-426-0361
If you prefer, just complete and mail
the coupon below.

10Hz to 20MHz specifications with a
2mV range to 2MHz. Choose the 8920A
with aBNC input or, for floating measurements to 500V, the 8921A with
isolated banana jacks.
The 8922A, newest in the series,
includes design enhancements for
both audio measurements (with
specifications to 2Hz) and rf
ma
applications (with an
11 MHz, 2mVrange).
Selectable 200 kHz
filtering enhances
audio performance
by eliminating
unwanted high
frequency noise.
Latch them together, then put them
on the bus. Each
8920-Series Voltmeter
is housed in the exclusive Fluke portable test instrument package. This
system allows convenient stacking and
latching of multiple instruments for
unrivaled transportability. And by

I
FLU KEI
IN THE U.S. AND NONEUROPEAN COUNTRIES:

IN EUROPE:

John Fluke Mfg. Co., Inc.
PO. Box 43210 MS #2B
Mountlake Ibrrace, WA 98043
(206)774-2481
Telex: 152662

Fluke (Holland) By.
PO. Box 5053,5004 EB
'Tilburg, The Netherlands
(013)673-973
'Wes: 52237

• I'd like ademonstration.
O Please send me information on
8920-Series 'Rue RMS Voltmeters.
O Please send 1120A IEEE-488 Thtnslator
information.
Name
Title

Mail Stop

Company
Address
City

State

Telephone

Zip
Ext.

*U.S. Prices Only
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YOUR CHIPS COME IN
MITEL'S
'CHIP+ CHIP'
TOUCH-TONE
RECEIVER.
At Mitel Semiconductor, we
practice one-upmanchip.
The MT8860 DTMF Decoder
and the MT8865 Band Split
Filter are the lowest cost
100 per cent semiconductor
solutions to acomplete
DTMF receiver available.
Smaller than conventional
receivers, this chip-set
features separate filter
and decoder components
with applications ranging
from switching systems to
mobile radio.

FEATURES
• 12 mW power dissipation.
• Single supply voltage from
4.5 to 13 volts.
• 14 dB signal to noise ratio.
• Exceptionally low talk-off
rate (less than three hits on
Mitel test tape).
• 30 dB dynamic range.
• 30 dB precise dial tone
rejection.

Now available for
immediate delivery.
LAUNCHING THE CHIN OF TOMORROW.

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

Europe
Asia

P.O. Box 13089, Kanata, Ottawa, Ontario, Canada K2K 1X3. Telephone (613) 592-2122,
Telex: 053-4596, TVVX: 610-562-8529.
18 Airport Blvd., Bromont, Quebec, Canada JOE 1LO. Telephone (514) 534-2321, Telex: 05-267474.
Hamilton Road, Slough, Berkshire, England SL1 40V. Telephone 0753-36137, 0753-36138, Telex: 847730
Fredericiagade 16, Suite 309, 1310 Copenhagen K, Denmark. Telephone (01) 119302, Telex: 27246
Park-In Commercial Centre, Suite 1423, 56 Dundas Street, Mong Kok, Kowloon, Hong Kong.
Telephone 3-318256, Telex: 64235.

Circle 92 on reader service card

Copyright 1979 Mitel Corporation
Registered Trademark of AT&T

•

Probing the news

Communications

Two hams capture manufacturers' ears
DeMaw and Hayward's years of work to improve receivers
force industry to react to their suggestions and design innovations
by Vincent J. Biancomano, Circuit Design Editor

Nestled quietly among the 34 technical sessions scheduled for the upcoming Electro/80 conference is No.
5, "Recent Developments in Communications Receiver Design." its
presence on the program must be
considered to be as much atribute to
two men as to the timeliness of its
subject.
The two are M. F. "Doug" DeMaw, who organized the session,
and Wesley Hayward. DeMaw is in
Hartford, Conn., as technical department manager at the American
Radio Relay League Inc. and Hayward is in Beaverton, Ore., as an
engineer at Tektronix Inc. But
together, by hard work and persistence, they have persuaded rf engineers to reexamine the design philosophy and circuits needed to build
high-quality radio receivers for amateurs, spurring commercial producers to turn out equipment with high
dynamic range and selectivity and a
high noise floor for a reasonable
price. It also took years of persistence for these two "nonprofessionals" to be admitted to Electro.
And the industry has generally
been appreciative. "The technology
in the high-frequency semiconductor
area and the like was becoming
readily available, and so I viewed
this type of progress as inevitable,"
says Chip MargeIli, assistant vice
president of the U. S. operation of
Japan's Yaesu-Musen Ltd., a major
maker of amateur gear. "But Wes
and Doug did lead in attempting to
define the language, posing questions as to the type of measurements
that should be standardized in order
to gauge the performance of receivers in areal-life environment."
Others such as Bill Sabin, an engi-
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neer at Rockwell International
Corp.'s Electronics Operations, Collins Radio division, Cedar Rapids,
Iowa, acknowledge the HaywardDeMaw contribution in educational
terms. "Their book on solid-state
design is recommended reading for
our junior engineers. And even
though receiver requirements for
commercial/military applications,
our major business, are altogether
different from those of the radio
amateur, we have on occasion picked
up some ideas from their collaboration," he says.
Pioneering. Few will deny that
many of the first circuits embodying
the design philosophies required to
achieve superior performance first
reached the general engineering
community through the pages of a
journal for amateurs, the league's

And many of these papers were
written by the two men, who were
not professionally engaged in the
business of designing communications receivers.
Unquestionably, their "Solid
State Design for the Radio Amateur" must be considered alandmark
text for those interested in actually
building high-performance equipment. In addition to discussing
receiver-design basics and advanced
receiver concepts and other contemporary transmitter topics, carefully
and at a level that all can understand, it contains practical information that will not be found in any
other of the standard sources available to the professional or nonprofessional.
Strong relationship. Dynamic
range and its relation to receiver

QST.

MIXERS: INHERENT TRADEOFFS
Device

Bipolar transistor

JFET

Advantages or
apparent advantages

Disadvantages or
apparent drawbacks

• low noise figure that provides
high gain

•easily overloaded

• low noise figure that provides
conversion gain

• high local oscillator power
required

•good IMD, blocking, crossmodulation performance

• operates as square-law
detector for large-input
a-m signals

• intermodulation distortion
IIMD) performance poor

• not easily overloaded
Dual-gate MOS FET

•good IMD, blocking, crossmocl
performance
• provides conversion gain
• not easily overloaded

Diode

• higher noise figure
• operates as square-law
detector for large input
a-m signals

• low noise figure that provides
excellent dynamic range

• high local oscillator drive
required

•excellent overload characterisocs

• needs proper termination
to source-load
• conversion loss
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to achieve a noise figure of 8 to 10
dB, atwo-tone dynamic range of 85
to 90 dB, and anoise floor of —120
noise figure, minimum discernible
dB at communication-channel bandwidths of 500 hértz with third-order
signal level, input and output interoutput intercept points (intermoducept, gain compression, and so on in
lation distortion—or IMD —indicaa superheterodyne receiver (and
tion) approaching 12 to 15 dB. Sinother types as well) have become
important over the years because of gled-ended diode mixers performed
similarly except for abit lower noise
the signal levels encountered in cerfloor.
tain portions of the spectrum. DisRecent arrivals. Double-balanced
tortion created anywhere in the
FET mixers for suppressing the local
receiver can lead to blocking, interand signal frequencies from the outmodulation products, and cross modput, and thereby providing improved
ulation. But more often than not,
IMD and cross-modulation performoverload created at the front end, or
ance, came into vogue during the
input stage, of the receiver creates
mid 1970s, with quiet diode-ring
those conditions.
mixers arriving later on. Diode rings
Thus, much of the work to linproved to be among the best types of
earize the receiver's response over
mixer available. Despite their conthe years has been concentrated at
its front end. With the introduction
version loss of 5or 6dB or so, some
provided dynamic ranges apof low-noise devices such as junction
proaching 100 dB, good output interfield-effect transistors, used in sincepts (up to 23 dBm), and wideband
gle-ended mixers around 1970, the
need for an rf input amplifier in a performance, although they were
prone to odd-order harmonic mixing
solid-state receiver virtually disapand, in addition, required the proper
peared, and one of the major causes
termination.
of overload, or saturation, in the
Now, designers are beginning to
receiver's i
-f stages became less of a
eye the power FET as a high-level
concern. The best JFET mixers still
mixer, but the minimum supply
continue to provide a superior noise
requirements of these low-noise defigure (4 decibels) and output intervices, 24 to 28 volts, is at present a
cept (25 dB or more).
stumbling block, for devices having
The introduction of the dual-gate
these specified supply values are not
MOS FET soon after with its definiconvenient for the standard 12-v
tive square-law characteristic permobile circuitry now in wide use. A
mitted construction of single-ended
low-voltage FET will be developed
mixers with excellent immunity to
soon, however.
blocking and intermodulation. With
Along with the upsurge of interest
adequate rf filtering at the input and
in optimizing the ability of receivers
development of local oscillators of
to handle large signals has been
high spectral purity, it was possible
some reexamination of the tried-andtrue double-conversion superheterodyne method.
Best route. "In 1970, I believed
that use of the single-conversion
method in hf receivers was the best
one to follow, considering the technology then available, for optimizing
the parameters under consideration—cost, simplicity, image rejection, blocking, IMD, generation of
birdies, etc.," says DeMaw, who
started his work to demonstrate
"that Icould build abetter receiver
than Icould buy." "Despite all that
has happened since then, I'm still not
convinced that any other scheme
Hamming it up. Wesley Hayward, a Tekoffers the overall excellence of the
tronix engineer, helped influence design.
single-conversion method, especially
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Long range. Doug DeMaw of the ARRL collaborated across country with Hayward.

with regard to achieving good
dynamic range easily, even for some
vhf receivers."
If anything, improvements in the
technology that have made possible
low-cost, low-noise, high-frequency
transistor and MOS FET amplifiers
and selective high-frequency filters
may indeed lead some to doubt the
rationale for pursuing the superhet
principle (which was developed to
translate high-frequency signals to
some lower frequency so they could
be amplified by conventional vacuum tubes and achieve selectivity at
the same time). In fact, high-quality,
low-cost receivers of the homodyne
or direct-conversion type (that is,
translating the signal frequency
down to baseband) have been resurrected and virtually perfected over
the past decade. But these simple
units are beset by inherent problems
of their own, too. Examples are oscillator radiation and the inability to
null the audio image, thereby
decreasing the signal-to-noise ratio
because of an unavoidable doubling
of the receiver's bandwidth.
High i
-f. Conversely, the technology that has made the dc receiver
possible is also making plausible a
superheterodyne receiver having extremely high intermediate frequency. High-frequency i
-f filters having
sharp cutoff and excellent stability
now make possible so-called up-converters. These are increasingly being
used to translate the incoming radio
signals to an intermediate frequency
ranging anywhere from 30 to over
100 MHz in order to achieve values
of image rejection previously unattainable.
EJ

Electronics/May 8, 1980

Icare about your business. That's
why Iput atough guarantee on
every instrument.
Good service and dependable delivery
are important to me, because they are
important to you. That's why I've put a
tough guarantee on every instrument.
Either we live up to our guarantee or
you get 25% of your first month's rental
fee back for that unit.
Here's what Ipromise:
1. The instrument will arrive on the
day we say it will.
2. It will work properly, be calibrated
and have everything you need
right down to the operator's manual.

Choose from the industry's largest
pool of general purpose test
instruments.
USIR stocks more than athousand
models of instruments from more than
one hundred leading manufacturers. We
add more every day as new instruments
arc introduced. No one else offers you
this much to choose from.
See what adifference caring makes.
Systems and computers don't solve your
test and measurement problems. People
do. At USIR we have people who are
willing to try just alittle harder to get
you the instrument you need, when you
need it. In short, we care.

Call or write for acomplete 92-page,
illustrated catalog today.
2121 S. El Camino Real,
San Mateo,California,
94403, (415) 574-6006

United States
Instrument Rentals, Inc.

AUS. Leasing Company
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"GET THE TEST INSTRUMENTS YOU WANT.
ON TIME. OR GET MONEY BACK."
—Anthony Schiavo, President.
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Computers

Technology can't outrun inflation
Computer makers find that soaring cost of materials, labor,
and money is forcing them to raise equipment prices
by Anthony Durniak, Computers & Peripherals Editor

with price increases ranging from
Although they continue to use new
5% to 15%.
technology to shrink the physical
March saw the minicomputer
size of their products, computer
companies and other firms join the
manufacturers are finding it increastrend as Digital Equipment, Data
ingly difficult to shrink the price
General, Datapoint, and Raytheon
tags. The resulting price increases
Data Systems, among others, raised
that have swept the industry in the
their prices.
first quarter of this year may be just
Opening the gates. Obviously, the
the first signs that the industry is not
IBM raise gave the industry "a psyas recession-proof as it had always
chological encouragement to raise
believed itself to be.
prices," notes industry analyst GiThe round of price increases
deon Gartner, president of the
started in earnest after IBM Corp.
Gartner Group, Greenwich, Conn.
raised its rental and lease prices at
But companies point to significant
the end of December by an average
increases in their operating costs
of 7% and its purchase prices some
that they say would have forced
5% on a broad range of products.
During January and February, a them to increase prices despite IBM's
actions.
number of other mainframe and
"Under stable conditions, technolperipheral vendors, including Honogy improvements rarely result in
eywell Information Systems, Amprice increases, and users have been
dahl, Memorex, Storage Technolorealizing improved price-performgy, and Sperry Univac, followed suit
25
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The squeeze is on. Typical of the computer industry, IBM is finding its gross profit margins
being squeezed as costs increase as apercentage of the company's revenues.
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ance ratios," says Richard V. Palermo, executive vice president of operations at Datapoint Inc., San Antonio, Texas, which aims its small systems at the office-of-the-future market. "But with the underlying materials, labor, and money costs rising
faster than the technology offsets,
we must eventually make some
adjustment in prices to users," he
says.
Dan Crawford, director of engineering at Raytheon Data Systems
Co., Norwood, Mass., specifically
notes that "for the first time the
small integrated circuits cost more
than they did last year." Costs of
some leading-edge devices, especially
memory chips, did come down, but
"in aggregate, the price-performance
ratio hasn't dropped as fast," he
says. In addition to semiconductors,
Crawford points to increases in the
costs of petroleum-based plastics
widely used in system cabinetry and
skyrocketing prices for precious metals. Prices have been describing a
steady upward line, even for lessprecious copper.
In agreement. William G. Moore,
corporate vice president and general
manager of computer operations for
Perkin-Elmer Corp.'s Data Systems
group, Oceanport, N. J., agrees that
"the decline in component prices has
stopped, at least temporarily." He
notes that, despite previously negotiated contracts, "in some cases the
vendor said they couldn't deliver at
that price and we had to renogotiate."
Jeffrey Kalb, engineering vice
president at Data General, Westboro, Mass., feels that devices whose
prices are yield-dependent, such as
memories, still have enough steam to
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Beckman's new digital multimeter
is ready to handle any job you are.
Continuity checks. High current
measurements. In-circuit resistance
measurements and semiconductor
tests. Whatever the job, if amultimeter is called for, call for anew

Beckman digital multimeter.
There are three models to choose
from with aprice tag as low as $140.
All three feature Insta -Ohms"'
quick continuity indicator, (exclusive
to Beckman digital meters), 10amp current ranges, in-circuit
measurement capability in all
six ohm ranges, adedicated
diode test function, and up to
two years normal operation
from acommon 9V battery.
The Model 3020 has seven
functions, 29 ranges, and 0.1%
Vdc accuracy for just $170.
For just $140, there's the
Model 3010 which has all the
features of the 3020, but with
Vdc accuracy of 0.25%.
Or, for measuring noisy,

non-sinusoidal signals, there's
the Model RMS 3030. It features true
RMS (ac and dc) voltage and current
measurement capability with 0.1% Vdc
accuracy for only $200.
And every Beckman meter uses
band-gap reference elements, thinfilm resistor networks, gold switch
contacts and custom designed CMOS
LSI chips to assure long-term accuracy
and reliability.
So, for ease of operation and
reliability from your digital multimeter,
choose Beckman. For information
on the complete line and accessories,
write or call your local distributor or
the Advanced Electro -Products
Division, Beckman Instruments, Inc.,
2500 Harbor Boulevard,
Fullerton, CA 92634,
(714) 871-4848, ext. 3651.
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bill me $165. for each copy, plus applicable sales tax, shipping and handling
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Bill me
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local sales tax. and McGraw-Hill pays all
regular shipping and handling charges.
Ten-day money-back guarantee still applies
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decline of 3.3% from the same period
last year.
Similarly, Honeywell chairman
catch up with inflation. The bigger Ed Spencer last month blamed its
problem, as he sees it, "is to amor- 22% decline in first quarter earnings
tize the development costs of 1St
on "lower profit margins caused by
devices." If the whole system is on a inflationary cost pressures." NCR
limited number of chips, or even a Corp.'s first quarter income was also
single chip, "you have to sell awhole down 15%, even though revenues
increased 11%.
lot to recoup your development
Cracks in the shield. In addition to
costs."
being susceptible to inflationary
Russell E. Planitzer, vice presipressure, there is that naggingly
dent of market development at
Prime Computer Inc., Wellesley
recurrent suspicion that the industry
may be less immune to a recession
Hills, Mass., is confident the technology is not losing its capability to than it once thought. With the cost
bring prices down—the problem is of money increasing so dramatically,
some customers will postpone orders,
that the price tag on everything else
and others will choose to lease rather
is increasing so fast.
"You look at the profit-and-loss
than finance acapital investment.
IBM chairman Frank Cary comstatement of any vendor and you'll
ments that the corporation's results
see that the biggest component is
reflect the fact that "purchases of
people costs." The current shortage
data-processing equipment increased
of engineers and programmers is not
helping matters either, because it is
at amuch lower rate than total gross
income." Perkin-Elmer's Moore also
pushing salaries of those on the marnotes that "our commercial OEM
ket upward, he adds.
Furthermore, the cost of money,
customers are having trouble financing inventory and selling systems at
with the prime lending rate bouncing
levels they were ayear ago."
around near a staggering 19%, is
Data General's president, Edson
constricting many of the firms, espeD. de Castro, commenting on the
cially since most of the smaller comseeming immunity to recession of the
panies must pay more than the
prime rate that banks charge their
computer industry, says that he feels
it is not so much recession-proof as
best customers.
recession-resistant. "There will be
Profit margins cut. What's more,
some impact on our industry," he
the price increases are not covering
says, "but the general advantage of
all the added costs, so that the botcomputers is increased productivity.
tom line will be affected. As William
In times of inflation, people are
T. Altman, marketing vice president
motivated to improve their producat Raytheon, notes, "We didn't pass
through the whole cost increase." As
tivity, so they will try to do that by
buying computers."
a result, profit margins will be
In any event, the industry may
squeezed.
have to change the way it does busiPerhaps the severity of the probness. "The bigger profit margins are
lem is best illustrated by the probon software," Moore says, and therelems being experienced by industryfore "a lot of OEMs are going to
giant IBM (see chart). For 1979, revpiggyback software value-added
enues grew only 8.5% to $22.86 bilonto systems." The upshot is that as
lion, whereas its operating costs grew
ahardware supplier, he says, Perkin13.2% to $17.76 billion, resulting in
Elmer is also making more software
a 5.2% decline in operating income
available.
to $5.1 billion. Last month, the comFinally, Moore points out, "the
pany reported that for the first quaronly way to get to the bottom line is
ter of this year the trend has continto get the tax rate down." Conseued, with revenues of $5.75 billion
quently, his company is looking at
again an 8.5% increase compared
overseas manufacturing because of
with the same quarter last year. At
the reduction in taxes and duties
the same time, its costs increased to
such amove would mean to the com$4.65 billion, or 11.8% more than
pany's foreign shipments—now half
last year. As a result, IBM's operatLI
ing income was $1.1 billion, a of its revenues.
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Has your
power supply
vendor
left you
with your back
against the wall ?
For one reason or another, your power
supply vendor can't deliver. He can't meet specs. Or
he's out of stock. Or maybe he's even pulled up
stakes.
What to do? Call Powercube®
Powercube Cirkitblock® power supply
modules are not only readily available from stock,
but you can use these miniature modules to design
systems that fit — or retrofit — almost anywhere
you want them. You can also count on them to do
what you want done. Used for over adecade in
major Military, Space, and Industrial programs,
these proven 1" x1" x2" modules meet the
toughest specs for size, weight, performance
and environment.
If you have apower supply
problem — or want to avoid one — check
your requirements with Powercube. Just
call us at (617) 667-9500 or circle
the reader response card.

POWERCUBE CORPORATION
EIGHT SUBURBAN PARK DRIVE
BILLERICA. MASSACHUSETTS 01821
(617)667-9500
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Electronics abroad

Taiwan pushes high technology
Efforts in computers and semiconductors, including C-MOS deal
with RCA, are calculated to keep GNP growing apace
by Robert Neff, McGraw-Hill World News
No longer content with electronics
industries best known for cheap televisions and semiconductor assembly
work, Taiwan is moving deliberately
but boldly to develop its own integrated-circuit and computer technologies. The effort is part of an emerging grand strategy to shift the
nation's robust labor-intensive economy toward high-technology, "value-added" products that will keep
the gross national product growing
at its current 8% annual clip.
"Having had a solid foundation,
the electronics industries, ranging
from computer to TVs, will be more
and more important in our present
development program," says K. S.
Chang, Minister of Economic Affairs for the Republic of China.
Research leader. Leading the way
is the Electronics Research and Service Organization (ERso), established in 1974 as one of four divisions of Taiwan's Industrial Tech-
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nology Research Institute (ITRI).
Government-established but autonomous, the institute's mission is to
provide research and technical services that will speed technological
development by industry.
ERSO's current annual revenues
total about $16.7 million, of which
about 42% comes from government
contracts. Besides government-mandated quality control of Taiwan's
electronic products, ERSO is making
computer-based industrial controllers for local industry, is developing
the nation's first Chinese-language

computers, and is the only local
designer and supplier of ics.
But more than providing sophisticated products, ERSO wants to spin
off its technology to private enterprise. Already, several staff members have left ERSO to launch their
own semiconductor company,
United Microelectronic Corp., which
will be Taiwan's first.
Transfer. The most substantial
progress has been with ics. In
March 1978, less than two years
after signing a three-year technology-transfer agreement with RCA
Corp., ERSO started producing its
own complementary-mos circuits.
Now it is turning out 1million chips
a month at its 72,000-square-foot
plant and headquarters in Hsinchu,
southwest of Taipei. Most of the
chips are sold to watchmakers,
though ERSO's catalog lists 55 different digital ics for applications ranging from remote controllers to standard logic.
With nine in-house circuit designers, less than 5% of ERSO's ICs are
custom. But director D. H. Hu
wants to boost that share and lists
Timex Corp. as one of his most
recent clients. He says ERSO's annual IC sales amount to about $8.3
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million, going to 30 to 40 local manufacturers at alittle higher than prevailing world prices.
ERSO is developing computerized
industrial controllers to help the
local electronics and other industries
improve their productivity. It has
already sold six microcomputerbased sequential process controllers
and plans to expand its controller
line into afamily of products.
More ambitious is its effort to
develop a computer with Chinesecharacter input/output employing a
completely different technique from
Japan's kanji processors, which use
one pattern per character. Faced
with 48,000 characters versus Japan's 5,000 or so, Hu's staff came up
with about 500 radicals—or character elements—from which all characters can be formed. Those radicals
are stored in read-only memory and
formed into characters by a microprocessor. The major obstacle now is
building acharacter generator. ERSO
has already developed a Chineselanguage 1/0 terminal, but Hu figures a commercial minicomputer is
about two years away. It will start
transferring its technology to local
makers before then.
Others. However, ERSO is not the
only source of electronics research
and development in Taiwan. Such
relative giants as Tatung Co.—best
known for its electrical appliances—
are busy working on their own computer and 1c technologies.
"We're making and testing prototypes of all kinds of computers,
peripherals, and word processors,"
says Tatung's chairman, T. S. Lin.
His laboratories also are making
"simple" ics, he says, but producing
them on an industrial scale will take
more time.
Tatung already is building its own
minicomputers for in-house use. Lin
admits that the effort has been aided
by Tatung's marketing agreement
with Japan's Fujitsu Ltd. to sell
Facom computers. He adds that he
can start selling Chinese- and English-language minis soon and that
Tatung will probably be the first
Taiwanese firm to do so. With relations with the People's Republic of
China improving slowly but steadily,
Taiwan's computer makers might
one day find themselves with a leg
up on other vendors there.
D
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New model SAD-4096 Bucket Brigade Delay Line offers:
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• Wide Dynamic Range 70 dB
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• No insertion Loss
• Up to 200 KHz Bandwidth

Typical Applications:
• Reverberation/Echo effects
• Time Base Conversion
• Voice Scrambling/Pitch correction
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Distribution

Precious-metal adders irk distributors
Cost and volume of paperwork to handle surcharge mount
as customers grow angry and adamant suppliers squeeze them
by Larry Waller, Los Angeles bureau manager
Distributors, those key middlemen
who handle nearly 30% of the components business in this country, are
caught in a crossfire over preciousmetal surcharges, called adders. Between bullying from suppliers that
are imposing adders and abuse from
obdurate customers that dislike the
surcharges, the distributors' lot has
become an increasingly unhappy
one. What's more, an avalanche of
paperwork is burying them, causing
mounting errors and threatening to
crush record-keeping systems.
"It's apain in the neck, acustomer nightmare for us administratively," moans Donald Sweet, assistant
to the president at Hamilton/Avnet
Electronics. The opinion was echoed
throughout the distribution industry.
With its $512 million 1979 sales,
Hamilton/Avnet, Culver City,
Calif., has the problems of dealing

with adders on a broad spectrum of
parts. The 45 or so people it has
assigned to handle adder red tape is
representative of the personnel increases required in the industry:
roughly one person for each $10 million to $11 million in sales.
In such a fluid situation, with
raised voices common, one fact
stands out: distributors, usually slow
to criticize, believe they have been
done in. "There aren't going to be
any windfall profits due to precious
metals," predicts Joel H. Girsky,
secretary-treasurer of Jaco Electronics Inc., Hauppage, N. Y. "In fact, I
hope we won't have lost money when
it's all over." In El Segundo, Calif.,
Sidney L. Spiegel, president of the
Wyle Distribution Group, concurs.
"The issue is not making more money, but avoiding losing money on the
gold adder. When all of this is done,

Recession warning light is bright
If potential damage by adders on profits isn't enough worry, abasic indicator
of the distributor business also is blinking awarning signal. Incoming orders
are tapering off noticeably, according to asampling of executives. Concern
is understandable, since this sign often occurs in early stages of arecession,
and the Government says that one has started.
Says Wyle Distribution Group president Sydney L. Spiegel: "Changes of
some kind started in March. Isuspect arecession." Clouding an immediate
judgment, however, is the behavior of order and backlog figures during a
transition period. "They jump around so much they cannot be read clearly,"
he adds. But in the 1974-75 bloodbath, he notes, distributors felt recession's
cutting edge six months before manufacturers because of the shorter-term
nature of their sales agreements. Adds Donald Cassidy, president of Cetec
Corp.'s Moltronics division, South Gate, Calif., "We're looking for a20% to
25% reduction for the second quarter, because that's what suppliers see."
Early results bear him out, with book-to-shipment ratios falling.
At Hamilton /Avnet, where optimism is the rule, William C. Cacciatore, vice
president for worldwide operations, says incoming orders have dipped slightly, "but nothing dramatic." Although bullish for the year, he does not expect
1979's 30% growth rate to continue— "That's insanity." For adders alone,
Cacciatore acknowledges aballooning of expenses in their wake.

102

it will cost us." In Wyle's case,
where an on-line computerized inventory and billing system keeps
track of daily operations, exact
results are not yet clear, because of
delays and bottlenecks in processing
invoices and payments.
Nearly to a man, top distribution
officials throughout the country
agree where the trouble started (other than metal price jumps themselves). "The decision to go with
adders was done in an ivory tower,"
charges Seymour Schweber, president of Schweber Electronics, Westbury, N. Y. Instead of conferring in
advance with distributors, most suppliers put together adders without
considering the difficulties, say the
critics. "The vendor told us, 'The
price is going up and your problem
with your customers is your problem,' " says Don Cassidy, president
of the Moltronics division of Cetec
Corp., South Gate, Calif. "We really
should have had a 60-day notice to
get the mechanics in place, but we
got nothing," adds Spiegel.
Finding themselves flooded with
adder formulas, distributors' staiTs
could not cope with the burden of
calculating, invoicing, and tracking
payment. Even with computers the
changes generate such amountain of
paperwork that normal routines are
disrupted. "It started like a necessary nuisance and went from that to
a situation that's bleeding the distributors," says Schweber. "It can
béco-me ahemorrhage."
Fear customers. What concerns
most officials, besides the stillunreckoned costs, is relationships
with key customers. Many are
understanding, since they experience
price escalation, but others are irate,
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There are times when a
M digit multimeter
just can't cut it.
When you really need resolving power,
you need a41
2 digit DMM. To illustrate:
/
When measuring a15VDC supply—a
41/
2 digit multimeter lets you see each
millivolt of change while a31/2 digit
instrument would not display achange
less than 10 millivolts.
As the leader in 41
2 digit multimeters,
/
Data Precision gave you that resolving
power 7years ago with the first truly
portable 41/2 digit multimeter....our
Model 245. Then as your applications
became more varied and demanding,
we designed other units to meet them.
The result is aline of tough, full function
41/
2 digit DMMs that have given almost
200,000 world-wide users more sensitive measurements.
Circle 102 for Demonstration
Circle 103 for Additional Information
Visit us at Electro Booths 500,502,504

MODEL 245
The first of its kind, features high input
impedance, 501(1-1z frequency response,
0.05% basic DC accuracy and aplanar
gas discharge display... $365.
MODEL 248
This high resolution instrument features
10µY and 10 nanoamp sensitivity, True
RMS AC measurement, with abasic DC
accuracy of 0.05% and an easy to read
LED display... $329.
MODEL 258
Features True RMS AC measurement,
0.05% basic accuracy, 40 hour battery
operation between charges and an LCD
display ideal for outdoor as well as indoor applications... $345.

If your needs are primarily for abench
instrument, Data Precision offers atruly
versatile performer — the Model 248OR
Bench/Portable with True RMS AC
measurement and 0.03% basic DC
accuracy. Wide measurement ranges on
all functions and abenchtop case make it
alogical choice for an in-house
DMM... $319 or the Model 2480 with AC
average sensing... $299. Both feature optional battery pack.
When you need more than a31
2 DMM
/
can give, get a41
2 digit multimeter from
/
Data Precision. We've made more 41
/
2
digit multimeters than anyone else in
the world.
For immediate delivery, demonstration,
or further information, just contact your
local Data Precision distributor or call:
(800) 343-8150
(800) 892-0528 in Massachusetts
Prices USA
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especially when they get a much
higher bill, with no warning, due to
mistakes or oversights. "When they
don't get the change notice, they
won't pay," says H/A's Sweet.
Byron Kirkwood, president of
Dallas-based KA Electronic Sales,
who is having few such problems
himself, says he hears talk in the
trade, particularly involving military

connectors. "A customer would let
you quote it [the adder], buy it, and
then just not pay."
At Hall-Mark Electronics Corp.
in Dallas, Joseph Summer, director
of semiconductor business development, notes that the customers who
are in the worst position are those
with government contacts. Such contracts were frequently negotiated at
fixed prices a year or more ago and
the contractor has no way of passing
on the surcharge.

'The
Isotronics
Difference'
We did something
about the price of gold
when it was $35 atroy ounce.
The price of gold was one reason we pioneered
new sealing techniques for hybrid packages And
that was when gold was a lot less expensive than it
is now.
We developed complete lines of packages.
especially plug-ins and DIPs, that can be welded
shut Welding eliminates the need for gold plating
on the cover. And, in many cases. it also eliminates
the need for gold plating on the package body
itself . We also pioneered selective plating of
packages for manufacturers who attach substrates
with epoxy
You see. we enjoy cutting costs — if it doesn't
mean sacrificing reliability. That's one reason
we've become known as the innovators in hybrid
packaging And that's the Isotronics difference.
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A good part of distributors' anger
at suppliers comes from not seeing
adders coming soon enough. Particularly troubling is their effect on back
orders, where acustomer already has
a fixed price. "Customers won't
accept paying more" is the nub of
this problem. The only solution in
many cases is for the distributor
itself to foot the difference, if it
wants to keep the business, say many
officials. The adder works best with
customers when the distributor had
forewarning and data from the vendor to fully explain it, says Moltronics' Cassidy. "The more authoritative we can be, the better."
By far the touchiest item deals
with "pass-throughs." This is aconcept, says one distributor, that suppliers are trying to impose on everybody. It defines the adder as a cost
that the distributor is to pass to the
customer without taking any additional charges for handling.
"Everybody will have to charge,"
flatly states Cassidy, who admits his
firm already is tacking it on. Kirkwood of KA, who passes the surcharge along to customers without
charging, goes along with him somewhat. The adders cost 1% to 2% to
process, and "if the product is sold
on credit, there can be an additional
2% to 4%," he says.
Glimmer of hope. But some rays of
hope are breaking through the
gloom, coming mainly from suppliers moving toward a simple price
change and away from the adder.
Support for simple price changes
rather than adders is a subject distributors across the board can agree
on. Schweber terms price changes
"better for all concerned" and Norman Hurwitz of Apollo Electronics,
Cambridge, Mass., calls them "best
of all." The preferred way is for
manufacturers to "amortize the metal costs into the product, take an
average figure and integrate it as a
flat price increase," says Hurwitz.
"We've said that from the beginning," notes Wyle's Spiegel.
But before price changes can be
implemented extensively, metal
prices have to stabilize enough to
establish a benchmark. When will
stabilization occur? Views run the
gamut from Schweber's "over soon"
to Sweet's "maybe a year" to Spiegel's "who knows?"
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Speak SCOUT, speak.
SCOUT' is asmart minicomputer. He
can tell you when one of his
boards is bad. Good SCOUT!
How does SCOUT do this?
SCOUT has ISOLITE:
Do you see the red light? It
means ISOLITE is testing
the board. If the light stays
on, the board is bad. Bad
boards don't get to play anymore. They get replaced
with aspare 6.25" x8.3" card
in about three minutes.
Isn't ISOLITE neat? It can
even test your
whole system every time
you turn SCOUT on.
Does SCOUT turn you on?
Think what three-minute maintenance
could do for your bottom line. Think what it
could do for your product line. Everyone will
love your products. You will grow very rich.
You will save up front, too.
SCOUT starts at
less than $1K for
a16-bit CPU, I/O,
See the light.
32K Byte RAM
Every bit of the 16-bit performance you need,
plus incredible operating economy. It's all
and card cage. So,
in our how-to-save-on-maintenance primer,
SCOUT also speaks
A Plug for SCOUT Get your free copy with
this coupon and abusiness card. Or, for immeto value.
diate information, call 714/833-8830, Ext. 455.
Speak SCOUT,
Name
speak.
Title
Company

State

Zip

CAComputerAutomation
NAKED MINI

Division

Where OEM'S come first.
18651 Von Karman, Irvine, CA 92713
SCOUT ztnd ISOLITE iirugis(orod tiaIciicirk

fC.,inpnter Animnation. Inc.
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MISER:
IT'S THE ANSWER
TO THE HIGH COST OF GOLD
Prices being what they are,
people are taking ahard look at
the quantity and quality of gold
in their interconnection systems.
What everybody wants is the
unmatched performance and
reliability of gold, but at areasonable price. To these people,
Teradyne proudly introduces
MISER.

MISER USES
GOLD WISELY
MISER is Teradyne's superior
solution to your gold problems.
Minimum Surface for Excellent
Reliability. The name says it all.
Using two different processes,
Teradyne puts more gold where
you need it, and little or no gold
where you don't.
MISER dramatically cuts the
cost of gold, whether you're
using card-edge, tuning-fork, or
post-and-box interconnection
systems. Which can lower your

lettee4_ill

system price by up to twentyfive percent or more.

HOW MISER WORKS

Two ways, depending upon
the type of interconnection
system.
In Teradyne's card-edge systems and MINIMAX® header,
you get MISER with the "Tri-

Metal Inlay" A patented process
by which 150 microinches of
gold over 100 microinches of
nickel over CA725 copper alloy
is embedded exactly at the critical contact area.
Although significantly less
gold is used overall, you get
much more gold where it
counts. The same is true with
Teradyne's state-of-the-art
"Low Porosity Gold" selective
plating process.

WW POROSITY GOLD

tuning-fork interconnection systems and MINIMAX post contacts, LPG passes porosity
tests that other golds fail.
Depending upon your needs,
LPG puts from 20 to 120
microinches of gold at the contact interface. The remainder of
the contact receives agold flash.
For many systems, LPG-20,
because of its low porosity, is
sufficient. In tough applications
involving severe environments
or numerous mating cycles,
LPG-120 may be necessary.
But whatever the requirement, you get only the thickness
you need, and only where you
need it. Thus MISER gives you
significant savings without compromising reliability.

MISER MEANS
MINIMUM SURCHARGE
Because MISER uses gold
selectively, it reduces your gold
surcharge to aminimum, making it aminor factor in your
financial costs.
If ever there was aMISER
you could learn to love, this has
got to be it. To see just how
much Teradyne's MISER can
save you, contact Teradyne
Connection Systems, 44 Simon
Street, Nashua, NH 03060.
Tel. (603) 889-5156.

When it comes to selective
plating porosity, there is gold and
then there is Teradyne's Low
Porosity Gold (LPG). Used in
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The best way to catch
aglitch
is to trigger on it...

with HP's 1615A Logic Analyzer.
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Glitches. They're hard to see and difficult to trap. They
can appear almost anywhere. And you can seldom
predict when they'll cause trouble. But when they do,
HP's 1615A Logic Analyzer is the way to catch them.
Here's why:
1) It's the one analyzer that triggers on glitches. It can
actually differentiate between valid signals and
troublesome glitches. Then trigger on aglitch so
you can see where it is and what your system was
doing when it occurred.
2) With the 1615A's simultaneous state and timing
capability plus interactive triggers, you can capture
both state flow and timing relationships. That
means you can trigger on aglitch and view program
execution. Or, you can trigger on the glitch and
view control lines to see what may have toggled
simultaneously. Either way, it's apowerful
technique to relate aglitch to system operation.
Simultaneous synchronous/asynchronous
analysis
Since today's systems utilize both synchronous and
asynchronous activity, your analyzer should be able to
analyze both simultaneously. And HP's 1615A does just
that. For example, you can analyze:
Memory transactions related to handshake signals

DMA and control-line relationships
Control sequence for I/O port data
Activity on the input and output of I/O ports
And, of course, the 1615A, with 24 channels, lets you
analyze relationships between activity on synchronous
buses such as combinations of address, data and I/O.
Glitches aren't the only faults
Since there are other failure modes, you want more
than glitch triggering and simultaneous synchronous/
asynchronous analysis in alogic analyzer. And HP's
1615A gives you alot more. Such as pattern triggering for
isolating program or data related faults; occurrence
triggering for debugging complex loop problems; menu
formats for easy set-up and analysis; and more.
For more information
There's much more to the 1615A ($6800*) and it uses in
system design and troubleshooting. For complete details
and acopy of an application note on glitch detection,
write to: Hewlett-Packard, 1507 Page Mill Road, Palo
Alto, CA 94304. Or call the HP regional office nearest
you: East (201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404) 955-1500,
Canada (416) 678-9430.
•Domestic U. S. A price only.
060
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THE 12-BIT ADC
OUR AD574
IS THE OVERALL
PERFORMANCE WINNER.

The new AD574 is the lowest cost, most
integrated, easiest-to-use, fullest function
fast 12-bit successive approximation
analog-to-digital converter you can buy.
It makes ingenious use of linear compatible I
2L
to pack all analog and digital
functions on just two chips in astandard,
hermetically-sealed 28-pin DIP. The integration of all the stages, between sensor and
processor, in asingle IC package means you
don't have to deal with error budgets of
the many individual circuit components to
achieve acircuit with 0.01% linearity (over
temp.) and 25/is conversion time.
What's more you don't need any
external trimmers to achieve full scale calibration accuracy of 0.05%. All you do is connect the analog input and start performing
conversions.

COMPLETE INTERFACE
FROM SENSOR TO
PROCESSOR.

I
2Lsuccessive approximation
register
• High speed 12-bit DAC
II Internal buried zener reference
al Internal clock
• Full bus interface
• Precision comparator

geleG

AD574%
NIB
A

NIB
B

NIB
C

WC

CE

CS

A,

RACE IS OVER.
4„)
/
1
ANALOG TO pl?
THE DIRECT
CONNECTION.

The AD574 is acinch to interface directly
to most popular microprocessors with an
8-bit bus like the Motorola 6800, Intel 8080
or Mostek 3870 (F-8), or a16-bit bus like
the Intel 8086, TI. 9900 or Motorola 68000,
without any external buffers or peripheral
interface controllers. Multi-mode 3-state
output buffers connect directly to the
data bus while the read and convert
commands are taken from the control
bus. Which means the AD574 doesn't
tie the CPU up with conversion routines
and that the AD574 can also do very well
on its own as astand-alone converter.
What could be simpler? And still only cost
$29.50 in 1000s. Available now from stock.

HALF THE STORY IS
THE WORLD'S FIRST
SINGLE-CHIP 12-BIT DAC
WITH ON-CHIP REFERENCE.
The AD565 chip is the biggest
single reason for the high
performance of the AD574.
By itself, the AD565 is the
world's first monolithic
12-bit digital-to-analog
converter to offer onboard low TC, voltage
reference. This makes it
the best 12-bit IC DAC
you can buy. There are
none faster and non
more accurate—it
AD .51;) typically takes 200 ns
to settle to within 0.01%
accuracy. The AD565
`" 510"'
boasts low power (just fri
200 mW) and low price (just
$14 in 1000s).
Which proves once again
why Analog Devices is way out
in front in converter technology. For more information
and application details, call
Doug Grant or Don Travers
at (617) 935-5565. Or write
Analog Devices, Inc.,
PO. Box 280, Norwood,
MA 02062.

ANALOG
DEVICES

WM OUT IN FRONT
I

Analog Devices, Inc .Box 280, Norwood, MA02062, East Coast: (6171329-4700; Midwest. (312)894-3300, West Coast: (714) 842-1717. Texas: (214)231-5094; Belgium: 031/37 4803, Denmark:
(02184 58 00; England: 01/94 10 46 6; France: 687-3411; Germany 089/53 03 19; Japan: 03/26 36 82 6, Netherlands: 076/879 251; Switzerland: 022/315760; and representatives around the world.
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We ship your shape in 3days.
The shapes we ship in 3days come in sky blue with deep charcoal trim in addition to the
popular beige with bronze color combination. And our Instant Optima in-stock program
ships from key locations across the country. All these colors and shapes are beautifully
close to you.

We make you look better faster

OPTIMA

Scientific -Atlanta

2166 Mountain Industrial Blvd., Tucker, GA 30084, Te, (404) 939-6340, 10039 Pioneer Blvd.,
Santa Fe Springs, CA 90670, Tel: (213) 949-9571, 2100 Route 208, Fairlawn, N.J. 07410, Tel: (201) 791-6455.

See us at Electro '80
Booths 1133-1137
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BUILD YOUR COMPUTER BREADBOARDS
S. INTERFACES FASTER AND EASIER
WITH NEW VECTOR PLUGBORDS
COST EFFECTIVE!

EASY TO USE!

CLEAN HOLES!
4610 Series - For STDBUS-WW, solderable and
unpatterned models
4608

Series

- For

Intel/

National SBC/BLC 80-WW/
solderable, or unpatterned
8804 Series - For S100 5 models available
4607 - For DEC LSI
PDP8-11, Heath H-11

11/

4609 - For
Apple II,
SuperKim, Pet Commodore with Expandamem

ye-ete eclionicampan

4350 - For TI 980 Computer

INCORPORATED

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539
Available through Distributors or Factory Direct If not available locally.
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OUR WIDE CHOICE OF
NEW DISCS WILL PUT
OEMS IN FAT CITY.

••

Data General announces a
choice of new winchester discs
in either 12.5 or 25 megabyte
capacities (plus optional 1.26
megabyte diskette for backup
and file exchange). This means
our OEMs can now offer the
widest range of compatible,
low-cost disc-based systems
available anywhere.
Dozens of new NOVA?
ECLIPSE® and microNOVA'
configurations will help you
fatten up sales with lower costs,
higher reliability and easier
maintenance.
Best of all the prices are lower
than ever before. That means a
change in your sales picture and
change in your pocket. Let Data
General fatten up your sales.
Call, or write, or send in the
coupon.

Data General Corporation, Westboro, MA 01580,
„.,
(617) 366-8911. ECLIPSE and NOVA
are registered trademarks and
,./...'
inicroNOVA is atrademark
••••',..k
,
of Data General.
Data General
'
/10(t elt›.
Corporation. 1980.
VISIT US AT 100TH #I339
AT MCC, ANAHEIM, CA.,
MAY 19-22, 1980.
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Technical articles

Making mainframe mathematics
by John Palmer, Rafi Nave, Charles Wymore, Robert
Koehler, and Charles McMinn,

III Ongoing advances in very large-scale integratedcircuit processing now permit a complete floating-point
mathematics subsystem on asingle silicon substrate. The
8087 numeric data processor is designed to function as a
tightly coupled coprocessor to ageneral-purpose 8086 or
8088 microprocessor. Its specialized architecture is
derived from experience gained in fitting much larger
machines with similar mathematical capabilities.
As with mainframe computers, dedicated data types,
instructions, and registers are fully integrated to enhance
the performance of the hardware and untangle the
design of software. The evolution of numeric-processing
support for mainframes and minicomputers is spotted
with gradual and often haphazard extensions imposed
upon otherwise general-purpose hardware; the 8087, in
contrast, represents one of the few attempts to rigorously
analyze in advance the hardware and software needs for
numeric processing.
This planning was expedited by the work of the Institute of Electrical and Electronics Engineers, which has
proposed a standard for floating-point arithmetic [Electronics, May 24, 1979, p. 98]. Therefore, unlike most
prior implementations, the 8087 conforms to a detailed
specification for numeric operations (see "The 8087's
roots," p. 117).
The 8087 typically offers a hundredfold improvement
in throughput over calculations done entirely in software
subroutines executed by the 8086 or 8088. The new chip
also offers enhanced precision through a 64-bit internal
data path, an 80-bit register stack, and a68-bit arithmetic and logic unit.
In many ways, though, raw speed and more bits are
easily arrived at —scaling down devices can account for
both, in fact. Even the 8087's single instruction for
calculating trigonometric functions and logarithms, raising numbers to powers (exponentiation), and finding
square roots do not warrant the careful attention that
must be given, especially with number crunching, to
possibly undesirable exceptions that are bound to crop
up in the course of the computations. Here the 8087
really shines, with its high degree of immunity against
overflow, underflow, and errors due to the rounding of
intermediate results. This degree of immunity makes the
8087 applicable in the most demanding kinds of application— for instance, accounting, which requires exact
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results with no rounding over a wide range (as large as
18 decimal digits).
The 8087 is the result of high-performance silicongate mos technology (Hmos), which packs the die with
scaled-down 4-micrometer transistors. On-chip substrate
biasing yields faster and more reliable operation. With
HMOS, the entire mathematics processor is about
109,000 square mils, containing the equivalent of over
65,000 devices (Fig. 1). This includes the internal register stack, comprising more than 700 bits of randomaccess memory, and a microprogram section that contains over 30,000 bits of microcode. The 8087 operates
from a single 5-volt supply and is housed in a standard
40-pin ceramic package.
The coprocessor concept
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As noted, the 8087 is specifically designed to operate
as a coprocessor with the 16-bit 8086 (or 8088) microprocessor. A coprocessor extends the capabilities of the
central processing unit to which it is attached; specifically, coprocessing is aspecial case of multiprocessing, one
in which both processors execute from a single instruction stream. Figure 2shows atypical configuration.
In the 8087-8086 combination, both processors operate in unison. They monitor the same instruction stream
and execute selected instructions from it. For example,
while the 8086 deals with memory segmentation, calculating the addresses of operands in memory, the 8087
can go off and perform complex arithmetic and logic
operations that would otherwise have to be computed by
the 8086 with software subroutines.
The 8087 can weed out its own instructions as they
appear on the local bus that it shares with the 8086.
When one of a particular set of escape instructions
appears, the 8087 automatically recognizes it as its own.
The 8086 calculates the memory address for the initial
operand, if any, and puts that on the bus. The 8087
latches this address, reads the operand, and begins to
execute the required numerical operation, leaving the
microprocessor free to process nonnumeric commands.
The 8087 takes control of the bus only when necessary,
to load and store operands.
The 8087 and microprocessor communicate over the
control lines shown in Fig. 2. The request/grant line is
used by the 8087 to obtain control of the local bus for
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1. Made for math. High-performance MOS
technology puts the 8087's 65,000 devices
on a single chip measuring 330 mils on a
side. The device's register stack comprises
the equivalent of 40 16-bit registers, and a
microcode section stores over 30,000 bits.

data transfers. The queue-status lines synchronize the
fetching and decoding of instructions by the two devices.
The 8087's busy signal informs the 8086 or 8088 that it
is executing an instruction, and the latter's wait instruction tests this signal to find out when the 8087 is ready to
execute subsequent instructions. Finally, the 8087 can
interrupt the 8086 or 8088 if it detects an unmasked
exception. Typically, the interrupt request is routed via
an 8259A programmable interrupt controller.
This type of coprocessing increases system throughput
because no overhead is incurred in setting up the 8087
for acomputation and because the 8086 does not have to
wait for results from the 8087. Indeed, the 8087 can be
viewed as an architectural extension of an 8086 or
8088—it in effect extends the register resources and
instruction set of the CPU. Figure 3 shows the register

pool of the 8086-8087 combination.
Programming the 8086-8087 combination is identical
to programming a lone 8086. From the programmer's
standpoint, the 8087 simply provides 68 new instructions
and data types (seven in all) on top of those provided by
the 8086.
Coprocessor programming
Table 1lists the various instruction classes the 8087
can execute. Each instruction has one or two operands
that are loaded onto the top of the stack from an inner
stack element or directly from the local bus lines if the
operand is in memory. To bolster performance and simplify software, the common, or core, instructions (add,
subtract, multiply, divide, and compare) can directly
manipulate both memory- and register-based operands.

8086 OR 8088

MICROPROCESSOR
CLOCK

REQUEST/ QUEUE
GRANT
STATUS

PROGRAM
MEMORY

TEST

DATA

MEMORY

r'n1
CLOCK
DRIVER

LOCAL BUS

REQUEST/
GRANT

—

I CLOCK

QUEUE
STATUS

BUSY

8087
NUMERIC DATA
PROCESSOR

BUS
INTERFACE

PERIPHERAL

INPUT/
OUTPUT

2. Coproceseing. The 8087 works with an 8086 or 8088 microprocessor through a tightly coupled form of multiprocessing called
coprocessing. Both general-purpose and specialized processor eye the same data stream and perform the functions they do best.
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The 8087's roots
In the mid-1970s, Intel embarked on expanding the computational capabilities of microprocessors from simple
addition and subtraction of integers to an array of widely
useful operations on real numbers. In 1977, the company
adopted a standard for representing real numbers in a
floating-point format. The floating-point arithmetic library
(FPAL), the first product to use this standard format, is a
set of subroutines for the 8080 and 8085 microprocessors. These routines perform limited standard functions on
32-bit single-precision real numbers; an FPAL multiplication takes about 1.5 milliseconds. The next product, the
iSBC 310 high-speed math unit, implements the FPAL in
hardware on a single card and reduces the singleprecision multiplication time to about 100 microseconds.
The 8232 is single-chip arithmetic processor for the
8080/8085 family. The 8232 can operate with 64-bit
double-precision real numbers; 32- and 64-bit multiplications take about 100 and 875 Ms, respectively.
In 1979, aworking committee of the Institute for Electric
and Electronics Engineers solicited proposals for a standard for minicomputer and microcomputer floating-point
arithmetic. The standard used by FPAL, the iSBC 310, and
the 8232 was presented to the committee and subsequently expanded upon. This standard is designed to

Programs are written in ASM-86, an assembly language common to the 8086, 8088, and 8087. ASM-86
provides directives for defining all 8087 data types, plus
additional mnemonics for all new 8087 instructions. The
fact that some instructions in aprogram are executed by
the 8087 and others by the 8086 is usually of no concern
to the programmer.
PL/M-86, Intel's high-level language for the 8086 and
8088, can be used to program the 8087, too. PL/M-86
provides access to many 8087 facilities—again, without
requiring that the programmer understand the details of
the 8086-8087 combination. All 8086 and 8088 addressing modes may be used to access 8087 operands, thereby
enabling convenient processing of numeric arrays and
other structures in memory.
Figure 4 is a block diagram of the 8087. Data arrives
via the local bus lines on the left. Operands for computations come in on the 16 address and data lines marked
AD 0—AD I5 and are held in the operand queue. The
operands are converted into an intermediate format
called temporary real as they are loaded into this register
stack. This format affords more accurate results even
when using double-precision operands.
Register resources
The 8087's substantial register bank comprises eight
80-bit registers, equivalent to 40 16-bit registers. These
registers may be used as an ordinary push-down stack,
but they can also be addressed explicitly by the program;
that is, references can be made to any of the eight
registers at any time, not simply to the top one or two.
This feature makes programming more flexible because
intermediate results can be tucked away in unused portions of the stack—and retrieved later—without additional memory references.
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meet, among other things, the requirement that programs
be portable, that is, that algorithms can be run on any
machine complying with the standard and numerically
identical results will be obtained. The standard also sets
forth requirements designed to provide a high degree of
safety and reliability for numeric computation. Standard
data formats are established, and rules for rounding and
precision control are specified. Most important is the
requirement that devices satisfying this standard monitor
their own activity and, in a prescribed manner, notify the
program when numerical results are in error. This process
has become known as exception handling.
The 8087 extends Intel's standard for numerics. It
implements on a single chip the proposed IEEE standard,
including all its options for single- and double-precision
calculations. In addition, the 8087 provides many functional extensions to the proposed standard. It is compatible
with previous Intel numeric products, and programs written for the 8087 will be transportable to future products
that conform to the proposed standard. As the figure
indicates, the 8087 provides over 10 times the speed of
the 8232 and a hundredfold improvement over the FPAL;
it performs 32- and 64-bit multiplications in about 18 and
27 eis, respectively.

The stack may also be used for passing parameters to
and from subroutines. Various routines can call the same
subroutine without having to observe a convention for
passing numeric parameters held in dedicated registers.
As long as the stack is not full, each routine simply loads
the parameters onto the stack and calls the subroutine.
Associated with the stack is a 3-bit pointer called top,
and with each stack element a 2-bit tag field (Fig. 5).
The stack elements are numbered relative to the pointer;
ST(i) is the ith element from the top of the stack. The tag
field is used to detect uninitialized stack elements and to
designate special values (like zero) for exceptionhandling routines written by the programmer and for
internal microcode optimization. The values represented
in this stack are in the temporary-real format. They have
64 bits of fractional precision and arange of over 10± 49°°
(15-bit exponent).
The lower block in Fig. 5consists of a status word, a
control word, a word containing the eight tags for the
stack elements, the instruction address pointer, and the
data address pointer. The status word stores the busy
flag (which drives the busy signal), some condition
codes, the top pointer, and the following exception flags:
invalid operation
D
denormalized operand
division of nonzero by zero
O
overflow
U
underflow
•
inexact
The 8087 provides ample mechanisms for dealing with
these exceptions that might arise during computation.
The sophisticated programmer can write specific exception-handling routines and thus control the detailed
behavior of the machine. In this case, the user would
unmask exceptions and perform interrupts to exception-
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8086

8087

o

16
AX

R1

BX

R2

CX

R3

DX

o

79
EXPONENT

MANTISSA

R4

SI

SOURCE INDEX

R5

DI

DESTINATION INDEX

R6

BP

BASE POINTER

R7

SP

STACK POINTER

R8

IP

INSTRUCTION POINTER

PSW

FLAGS

FLOATING POINT EXECUTION UNIT STATUS
FLOATING-POINT EXECUTION UNIT MODE

CODE SEGMENT

CS
OS

DATA SEGMENT

ES

EXTRA SEGMENT

3. Pooled resources. The 8087 can be viewed as an architectural

SS

STACK SEGMENT

extension of an 8086 or 8088. As such, each chip contributes its
registers to ageneral fund. The 8087 adds eight 80-bit registers plus
status and control words to the already healthy 8086 file.

TABLE 1: PRINCIPAL INSTRUCTIONS OF THE 8087
Instruction types

Class

Data transfer

load and store (for all data types), exchange, free

Arithmetic

add, subtract, multiply, divide, subtract reversed, divide reversed, calculate square root, scale,
increment, decrement, use remainder, round, to integer, change sign, absolute value, extract
mantissa or exponent

Logical

compare, examine, test

Transcendental*

calculate tangent, arctangent, 2x — 1, Y •log 2 X, Y •(109 2 X + 1)

Constants*

0, 1, ir, log io 2, log e 2, log 2 10, log 2 e

Processor control

load control word, store control word, store status word, load environment, store environment,
save, restore, set interrupt-enable, clear interrupt-enable, clear errors, initialize

•Combining these instructions in very simple routines provides all the common trigonometric, inverse trigonometric,
hyperbolic, inverse hyperbolic, logarithmic, and power functions.

handling routines. Alternatively, the 8087 will automatically handle exceptions on chip, relieving the programmer of the need to write and debug such routines. Thus,
general applications programmers benefit from the
8087's precision and safety, whereas traditional
machines would require familiarity with numerical analysis techniques and exceptions.
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The control word in Fig. 5consists of exception masks
and control bits. For the seven exceptions having flags
there is also amask that, if reset, allows an interrupt to
be generated. But if the mask is set, it suppresses the
interrupt and causes the 8087 to execute an on-chip
exception-handling routine. These default procedures are
designed to handle a vast majority of situations that
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4. Sectioned off. Like the 8086, the 8087 is split into a bus interface unit and an execution unit. Data from a 16-bit local bus is converted into
atemporary real format and processed by a68-bit arithmetic and logic unit. Results are then converted back into the original data type.

come up. It is recommended that most users mask for all
exceptions except invalid operation.
The control bits in the control word specify the level of
precision as well as the actions to be taken for rounding
and for infinite results. Precision control regulates the
rounding process to one of three ranges: real (24 bits),
long real (53 bits), and temporary real (64 bits). Control
of precision is particularly useful when the programmer
wishes to simulate other machines that might have less
internal precision available than the 8087. Infinity control chooses between affine and projective infinity.
Rounding control selects one of four approaches: unbiased round to the nearest representable number, round
up, round down, and round toward zero. The P (inexact)
exception is especially important, since it notifies the
programmer whenever the results of a computation are
being rounded. Therefore, results that must be exact can
be guaranteed as such.
Rounding control is also useful for interval arithmetic.
Calculations can be carried out, for example, by always
rounding up, then rounding down. Two sets of results are
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obtained, with the true result in between. Thus, even
when some rounding is inevitable, the 8087 can still
make guaranteed statements by specifying bounds, or
intervals, within which the exact result exists. Interval
arithmetic has other applications, too, in which the user
analyzes the effects of various types of uncertainties,
errors, and other variations in the input data.
Completing the description of Fig. 5, the instruction
and data pointers hold the address of an instruction and
the data it refers to, if any, respectively. In the event that
an exception generates an interrupt, this information is
available to the programmer for use in the exceptionhandling routine.
Temporary-real format
The 8087's architecture includes an extended intermediate format called temporary real that affords the user
significant advantages. As mentioned, the chip manipulates both single-precision 32-bit real and double-precision 64-bit operands, and as a result of temporary real,
the commonly supplied system functions are accurate to

119

DATA FIELD

79

63

TAG FIELD
0

ST(4)
ST(6)
STI6)
ST)])
TOP

ST(0)
ST) 1)
ST) 2)
STI3)

o

16
CONTROL:REGISTER
STATUS REGISTER
INSTRUCTION POINTER
DATA POINTER

5. Stack. The 8087's stack contains eight 80-bit locations. Data can
be pushed on and popped off as with conventional first-in, last-out
stacks, or the registers can be randomly addressed. The register at
the top of the stack is singled out by the top pointer.

double precision. That is, if x is a long-real value, then
ex, In x(the natural logarithm of x), and the tangent of
x, and so on, will all be accurate to within less than one
unit in the last place of long-real precision. In fact,
because of their delicate hardware implementations,
these functions will be more accurate—to within a few
units in the last place of temporary-real precision.
The true test of temporary real comes, however, in
calculating the most demanding function in the 8087's
repertoire, xY. In performing this function, as many
fraction bits are lost to rounding as there are bits in the
exponent of y; for instance, if xand yare in the doubleprecision format, then z = xY will lose about 11 bits.
This loss would introduce significant error in a function
that is crucial for many commerical calculations, including those for interest rates. However, with the 8087's
temporary-real format and logarithmic functions, xY
(with xand yboth temporary real) is accurate to about
one unit in the last place of long-real precision. Besides
ensuring accurate calculations of rates of return, the
8087 with temporary real guarantees that integral values
of the arguments of xY yield exact results: 2 equals 8,
not 8.00 ...01.
Finally, the temporary-real format provides the means
to construct accurate mathematical, statistical, and commercial libraries of functions. The user of these Jibraries
supplies data in real or long-real formats and receives
results with identical precision. The library uses temporary-real variables to perform the calculations and thus
protects not only against roundoff errors, but also
against intermediate overflows and underflows. (Most
overflows and underflows occur on intermediate calculations, since the input and output variables are usually
within reasonably narrow ranges.)
Performance claims for most libraries are "in the
absence of overflow and underflow." But by judiciously
using temporary-real variables, either overflows and
underflows will be of no consequence or the user will be
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provided with anecessary and helpful warning.
The 8087 can operate on integer, binary-codeddecimal, and binary floating-point numbers, for a total
of seven data types (Table 2). Regardless of data type,
operands are converted without rounding into the temporary-real format as they are fetched from memory. All
internal computations are done in the temporary-real
format. Only when the result is about to be returned to
memory is the data converted back into the format of the
data type desired by the program. The conversions to
and from temporary real are entirely transparent to the
programmer. This automatic conversion also allows
mixed-mode arithmetic, in which operands and results
need not be of the same data type.
Easily emulated
One major advantage of the 8087's being so closely
coupled with the 8086 is that a software emulator can
be built easily. In fact, Intel provides such an emulator of 8087 hardware that runs on an 8086 or 8088. It
generates trap routines that are substituted for the
8087's escape instructions. The use of these routines
allows 8087 software to be written and executed while
prototype hardware is still being developed. Then, when
prototype hardware is ready, these same programs will
run 100 times faster than the emulator. Table 3gives an
idea of the 8087's performance. Execution times for
several 8087 operations are compared with those for
equivalent operations executed in software on a 5megahertz 8086. The software equivalents are the
assembly language procedures for the 8087 emulator.
The hardware preparation required to add an 8087 to
an existing 8086- or 8088-based system is an easy one,
too. The 8087 uses the same clock generator and system
bus interface components (bus controller, latches, transceivers, and bus arbiter) as the processor it supplements.
Thus the 8087 itself is the only additional chip required
for extensive high-performance numeric-processing ca-
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TABLE 2 DATA FORMATS OF THE 8087

Range

Precision

Most significant byte

o7

7
104

Word integer

Short integer

07

Format
07

7

32 bits

10 19

64 bits

Packed binary coded decimal

10 18

18 digits

Short real

10 138

24 bits

Long real

10'

53 bits

Temporary real

10 04 .932

3°8

64 bits

Integer: I
Packed BCD: I
- 11 s ID17

o7

07

—

71 2's

0 /

0

2's corn plement

3

0

17

Complement

D16

F
0

E,

Ea

Fo impl

F1

Eo

S

Real: (-1) s l2 E
•Da)

o7

2's complement

16 bits

Long integer

o7

Fi...)

Bias = 127 for short real,

1,023 for long real, 16,383 for temporary real

TABLE 3: EXECUTION TIME FOR ACTUAL AND EMULATED 8087 INSTRUCTIONS

Instruction

Approximate execution time (ps)
8087 (5-MHz clock)

Add or subtract magnitude

8086 emulation

14/18

1,600

Multiply (single precision)

18

1,600

Multiply (double precision)

27

2,100

Divide

39

3,200

Compare

10

1,300

Load (single precision)

9

1,700

Store (single precision)

17

1,200

Calculate square root

36

19,600

Calculate tangent

110

13,000

Raise to the appropriate power

130

17,100

pabilities in such asystem.
The transparent software and simple hardware interface of the 8087 make it extremely easy to add numeric
support to existing products like board-level computers.
Intel is following this simple course in adding numeric
support to existing 8086-based iSBC 86/12 single-board
computers. As an option, a plug-in module will be
provided. The user simply unplugs the 8086, plugs in the
module (which has the 8087 on it), and then plugs the
8086 into the module.
A wide range of applications will benefit from the
8087's combination of high performance and software
support. For instance, small, accurate, and reliable inertial navigation systems can put the 8087 to work. Its
built-in trigonometric functions speed up and simplify
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the derivation of positional information, such as bearing
and acceleration data.
The 8087's ability to accept decimal operands and
produce exact decimal results up to 18 digits long greatly
simplifies the programming of business data-processing
applications. Financial calculations that rely on power
functions, like (1 +i)^ for compound interest, will take
advantage of the 8087's exponentiation instructions.
Business-oriented languages like Cobol also benefit from
the 8087's accuracy and rounding.
In real-time process control situations, the 8087's
extended precision and speed enable it to handle awide
dynamic range without loss of precision. Finally, the
direct numeric support for the 8087 available in all 8086
high-level languages makes software cost-effective.
1:1
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NOW ZENITH GIVES YOU A
BRAND NEW WAY TO MEASURE
CRT DISPLAY QUALITY.
Now Zenith technology
comes packed into abrand new
CRT Display format. Introducing
the D12-100. This new model in
our expanding line has adiagonal
measurement of 12 inches. But
the story is much, much bigger.

THE D12-100
To deliver maximum performance
at lower cost, our new D12-100 is
designed with a4x5 aspect ratio
rather than the currently used 3x4
aspect ratio. In those applications
where the D12-100 is appropriate, it
offers all the reliability and dependdability of our fully featured, top-ofthe-line 3x4 aspect ratio models.
No wonder. The D12-100
is designed and tested to meet
the same quality and reliability

standards established fore Zenith
CRT Displays. Thousands of test
hours under extreme humidity,
vibration, altitude and temperature conditions. And exhaustive
analysis, including electron microscope and thermograph scans in
the Zenith Reliability Lab.

APPLICATION
ENGINEERING
The D12-100, like every Zenith
CRT Display, can be designed to
meet your own specifications, as
well. We'll meet with you to determine your exact requirements.
And then custom build aD12-100
to fit. Since the D12-100 is also the
start of anew series of CRT Displays, we'll be happy to talk about

emirm

other screen sizes as well.

ZENITH
TRADITION
At Zenith, we're building CRT
Displays with the same commitment to excellence that's made us
number one in the television industry. When you want aproduct
that works, with delivery on your
time schedule, plus proven reliability and dependability...you
want what we've been giving our
customers for over 60 years.
More big ideas are coming.
For further information and
specifications, write: CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee
Avenue, Glenview, Illinois 60025,
or call (312) 773-0074.

0
The quality goes in before the name goes on,

National Computer Conference, May 19-22, Booth 3023-25.
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Magnetostatic-wave devices move
microwave design into gigahertz realm
Garnet films fashioned into components like delay lines and filters
do the job of SAW devices operating at much lower frequencies
by J. D. Adam, M. R. Daniel, and D. K. Schroder,

Westinghouse Electric Corp., Research and Development Center, Pittsburgh, Pa.

LI Microwave-frequency information has traditionally
been processed at lower, intermediate frequencies
because it is difficult to make the needed microwave
delay lines, transversal filters, and signal-to-noise
enhancers. So adesign engineer with aradar or communication set in the 1-to-20-gigahertz range must use a
mixer to convert the incoming signal to the hundredsof-megahertz frequency band where surface-acousticwave (SAW) devices are available to manipulate the
received intelligence.
Now, however, magnetostatic-wave (msw) devices are
becoming available to perform the functions of the
acoustic-wave devices. And they operate directly at

1

I

1

I

I

I

microwave frequencies of 1to 20 GHz with bandwidths
of 0.5 to 1GHz.
Compared with SAW technology, msw technology
offers lower propagating losses, simple transducers not
needing narrow—line-width photolithography (the line
widths required are typically 50 micrometers), and
broad frequency tunability by means of an externally
applied magnetic field.
Perhaps most important, when signals are processed at
microwave frequencies, the radar or communicationsystem user has afaster decision-making capability since
the information the signal carries is handled in close to
real time. And, as a bonus, the distortion caused by the
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1. Delay line. A 20-micrometer YIG film with ground planes 0.55 millimeter above it and 0.15 mm below it (a) supports a forward volume
magnetostatic wave. The same YIG film spaced about 15 etr71 above acoplanar waveguide (b) supports a backward magnetostatic wave.
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Magnetostatic-wave devices: some background

mixer, which introduces errors into the receiving system,
is eliminated.
Under development by the Westinghouse Research
and Development Center and elsewhere, the devices are
not yet ready for general use, and mixer and intermediate-frequency device manufacturers need not worry
about the competition (see "Magnetostatic-wave devices:
some background," above). On the other hand, practical
devices have been made, and though they are not generally available, those involved in signal processing should
be aware of their performance.
The devices built to date include constant delay lines,
linear dispersive delay lines, transversal filters—such as
reflective arrays and periodic transducers —bandpass filters, resonators, and signal-to-noise enhancers. They are
based on the properties of a form of energy propagation
called dispersive spin waves (see "msw devices: how they
work," opposite page).
An important device is the constant delay line, in
which all frequencies experience the same delay. It can
be configured so that the time delay is adjustable as
required, for example, for phased-array radars.
For their part, dispersive delay lines are needed in
compressive receivers, and signal-to-noise enhancers are
employed in frequency memory loops. Although delayline design depends on spin-wave phenomena, their operation is easily explained.
What causes the delay?
The basic magnetostatic-wave device is a constant
delay line, which delays asignal applied at an input port
a fixed amount of time before it arrives at an output
port. Because magnetostatic waves do not usually have a
linear relationship between frequency and wavelength,
their travel time between input and output ports in a
delay line varies with frequency. Normally, this would
mean delay is not constant with frequency—an unacceptable situation.
Fortunately, certain device parameters can be made to
compensate for this nonlinearity. Thus a delay line is
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Work is currently going on at a number of industrial
research laboratories and universities in the U. S., Europe,
and Japan. Westinghouse is evaluating four types of
devices to be delivered to the Air Force later this year.
They are a wideband (1 -gigahertz) linearly dispersive
delay line, a stabilized oscillator, a 10-channel multiplexed
filter bank, and a programmable tapped delay line. Each
of these devices operates at a 9-GHz center frequency.
On a different Air Force contract, a signal/noise
enhancer covering the 2.5- to 5.2-GHz ECM band has
been built and successfully operated. Earlier, Rockwell
International Corp. delivered a dispersive delay line to the
Air Force. At its Aerospace division, Westinghouse is
putting together a spectrum analyzer using an MSW dispersive delay line operating at 3 GHz with an 800-MHz
bandwidth. These are among the first epitaxial YIG
devices delivered, indicating that prototype devices are
available to the system engineer now. Production devices
will be available in afew years.

SIGNAL

MSW-DISPERSIVE
DELAY LINE

MIXER

DISPLAY

JNA/110
ft

•
f\AIVN
SWEEP LOCAL
OSCILLATOR

1

TIMING I.
CIRCUIT

SIGNAL, t,

*1
FREQUENCY

Early experiments on magnetostatic waves in bulk yttriumiron-garnet (YIG) were begun in the late 1950s, and microwave delay lines were demonstrated at that time. But
materials problems made it difficult to achieve the desired
device characteristics, and reproducibility was poor. This
led to a drastically reduced effort in the field.
With the advent of magnetic-bubble memory devices,
the liquid-phase epitaxial (LPE) growth of thin-film YIG
layers made great strides in the early 1970s. This caused a
renewed interest in MSW devices, since the LPE technique
used for bubble films lends itself to MSW films, even
though the films themselves are not quite the same. MSW
devices use pure YIG with as high a saturation magnetization as possible, whereas bubble films are doped to
reduce this magnetization. Furthermore, the thin-film
geometry lends itself to integrated circuit techniques, and
radar and electronic countermeasures (ECM) have
advanced to the stage where they can benefit from the
microwave capabilities of MSW devices.
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2. Microscan. The input signal is mixed with an up-chirp and then
passed through adown-chirp delay line. The output shows the input
frequency as time-axis spikes, where the time is proportional to the
frequency SAW lines can also provide this delay.

possible that exhibits a constant delay to within ±5%
over approximately 400 mHz of bandwidth at 10 GHz.
One way to make such adelay line is to apply asteady
magnetic field normal to an yttrium-iron-garnet film, so
that forward volume waves propagate. Then, by positioning two ground planes, one above and one below the
YIG film and at appropriate distances from it, the char-
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MSW devices: how they work
Magnetostatic-wave devices depend on the propagation
of slow, dispersive spin waves at microwave frequencies in
low-loss ferromagnetic materials. Typically this material is
an epitaxially grown yttrium-iron-garnet (YIG) layer on a
gadolinium-gallium-garnet (GGG) substrate.
The spins are aligned along the field direction by a
steady applied magnetic field (a). A local perturbation,
caused, for example, by a current in a conductor close to
the magnetic material, creates a disturbance that propagates through the YIG film (b), in much the same way as
plucking a stretched guitar string causes the vibration to
move along the wire.
The inverse conversion of the magnetic disturbance into
a current in a second conductor placed some distance
from the first completes a simple delay line. This conversion is made with an MSW-to-microwave transducer.
The analogy to the guitar string can be stretched a little
further by comparing higher vibrational string frequencies
(due to increased tension) with higher frequencies in an
MSW device caused by a higher magnetic field. This
increased field aligns the spins more rigidly.
With this approach, tuning is relatively easy. For example, the center frequency from 3- to 10-GHz is changed by
merely doubling the applied magnetic field. No physical
changes (the dimensions of the device or transducers) are
required. This allows for the implementation of electrically
variable delay lines. This effect is very difficult to achieve in
acoustic-wave devices although it is routinely done in
charge-coupled devices. The CCDs operate at much lower
frequencies (1-10 MHz), however.
In a basic MSW device (c), the electromagnetic signal is
coupled into the YIG film by a simple microstrip transducer. The film is separated from a ground plane by an
alumina insulator.
Forward volume waves— one of three possible types of
waves— propagate when a magnetic field is applied vertically in the Z direction. They travel within the YIG layer and
have normal dispersive characteristics where the delay
increases with frequency.
If the magnetic field is applied along the X direction,
backward volume waves are generated with an inverse
delay-frequency behavior. A third field direction, across
the film in the Y direction, generates surface waves confined to the YIG surface, like surface acoustic waves.

acteristics of the wave can be modified to produce a
constant delay over auseful frequency range (Fig. la).
A constant delay can also be achieved with the simpler
arrangement of just one ground plane. But, with this
approach, the working bandwidth is reduced to about
85% of that of the two-ground-plane example. By adjusting asteady magnetic field in the plane of the YIG film,
rather than normal to it, backward volume waves are
generated. These propagate parallel to the field direction. A single ground plane placed very close to the YIG
film again gives constant delay behavior (within ±5%)
over about the same 400-MHz bandwidth at the same
frequency.
A convenient way to implement aclose ground plane
spacing (a distance of less than or equal to the YIG film
thickness of 20 micrometers) is to use acoplanar waveguide structure rather than a microstrip structure. The
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In addition to the magnitude and direction of the applied
magnetic field, a third design parameter is the location of
the ground plane. The spacing of the ground plane from
the YIG surface can be exploited to achieve various device
functions. Combinations of these externally controlled
parameters yield awide variety of device characteristics.
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coplanar waveguide's ground plane is in the same plane
as the center conductor and resembles coaxial cable. The
results of Fig. lb were achieved using one layer of a
12-gm-thick insulating spacer between the YIG film and
the coplanar waveguide ground plane. For backward
volume waves, a second ground plane does not significantly improve the constant delay bandwidth.
Typical values
A constant delay of 100 ns is typical for magnetostatic
volume waves. However, the YIG film thickness and
ground plane spacings all affect the delay. By selecting
these particular parameters, delays may range from
10 ns to 500 ns.
The location of aground plane in relation to the YIG
surface is adesign parameter for the constant delay line.
This parameter has also been successfully used to pro-
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3. Frequency memory loop. Loop gain is low for noise-level signals

4. Enhancer. The signal-to-noise enhancer consists of an epitaxial

because of high loss in the enhancer. But a strong signal causes the

YIG film in contact with a narrow microstrip line. When a suitable

enhancer loss to decrease, raising loop gain above unity. Opening

magnetic bias film is applied, magnetostatic surface waves are

the dump switch erases the memory and restarts the process.

launched in the YIG film by amicrowave signal in the microstrip line.

duce an msw delay line with a linear delay-versusfrequency characteristic. This device functions readily at
either 10 GHz or 3 GHz —both commonly used radar
frequencies. It also finds application in a microscanning
receiver (Fig. 2).
One delay line with linear delay versus frequency was
made from a YIG film 20 gm thick placed about 20 i.tm
from a ground plane. For this device, changing the
steady magnetic bias field from 2,400 gauss to 4,800
gauss shifts the operational frequency of the device from
3 to 10 GHz. The insertion loss of this delay line—
without either input or output impedance matching—did
not exceed 45 dB over the linear delay region at either 3
or 10 GHz. Furthermore, areduction in the insertion loss
to less than 20 dB is expected as YIG crystal growth
techniques mature.
Though this device propagates forward waves, useful
linear delay characteristics can also be obtained from
backward volume waves with the magnetic field in the
plane of the film and parallel to the msw propagation
direction.
Now delay varies linearly with frequency when the
YIG film is placed adistance equal to about 10 times its
thickness away from the ground plane. However, the
factor of 10 is not critical.
But unlike the first situation, where delay increased
with increasing frequency, the linear delay of this device
decreases with increasing frequency. The backward volume waves have the characteristic of decreasing delay
time with frequency.

Frequency-selective signal-to-noise enhancers or power expanders can be realized with magnetostatic waves.
These devices are used in frequency memory loops, as
seen in Fig. 3.
In contrast to the microwave limiter, which shows low
loss for small signals and high loss for large signals, the
expander shows high loss for small signals and low loss
for large signals. This characteristic is achieved over a
1GHz instantaneous bandwidth by using the expander as
a saturable absorber of power from a microwave transmission line.
In this device, the dump switch is normally closed and
the delay time is shorter than the input pulse length.
Thus, an input microwave signal whose amplitude is
above a preset value experiences a net loop gain and
circulates around the loop so as to form a continuous
wave signal.
For proper enhancer operation, the stored frequency is
quantized to the nearest mode of operation of the loop.
This means that the total phase shift around the loop
must be an integral multiple of 27r.
The limiter in the circuit determines the maximum
amplitude of the stored signal in the loop. If the signalto-noise enhancer is operating properly, inputs with
amplitudes below the preset value (noise) experience a
net loop gain of less than 1and are not stored.
Conventional frequency memory loops that do not
include asignal-to-noise enhancer are closed only when a
signal is detected by another circuit. These conventional
approaches are more costly and do not work as well. And
typical storage times, even using components with ultraUp-chirp and down-chirp
flat amplitude responses, are limited by noise buildup to
As with the forward volume waves, the backward
fewer than 100 loop circulations.
waves are readily tunable by varying the magnetic bias
With the signal-to-noise enhancer, however, the loop
field. In the language of signal processing, the delay line can be normally closed and infinite storage times
for forward waves has an up-chirp response and that for obtained. Amplitude response specifications of compobackward waves has adown-chirp response.
nents can also be relaxed so that acoustic- or magnetoWhen a signal applied to the delay line covers the
static-wave delay lines may be used in the loop. In
same bandwidth but is of opposite time-versus-frequency
addition, because of the frequency-selective characterisform—a down-chirp—the output is a sharp spike. The
tics of both the enhancer and the limiter, multiple
incoming signal, say, at X band, is then compressed by a frequencies can be stored.
pulse-compression factor of about 220. This signalIn one approach to implementing a signal-to-noise
processing function cannot be directly accomplished by
enhancer (Fig. 4), a straight-through microstrip transany other currently available technique at 10 GHz and is
mission line connects the input to the output port. A thin
in fact aunique capability.
film of single-crystal YIG (grown on a gadolinium-
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5. Taps. Transversal filters using magnetostatic or surface-acousticwave action have the same basic structure. The signals picked up at
the taps are weighted and delayed portions of the original. These are
summed as desired to shape the filter bandpass.

gallium-garnet substrate) is placed above the microstrip
in direct contact with it. The film is biased by an
external static magnetic field in the plane of the film,
oriented parallel to the microstrip.
At low radio-frequency current levels, the excitation
of magnetostatic surface waves (mssw) is linear. The
mssws propagate at right angles away from the microstrip, in this way carrying energy away from it. This
results in high loss.
Above some critical magnetic-field strength, the spinwave amplitudes become saturated, and the coupling
between the microstrip and the mssws decreases. A
smaller proportion of the energy in the line is carried
away, resulting in much lower insertion loss.
If mssws reaching the edge of the film are allowed to
reflect back to the line, radio-frequency energy will be
coupled into the microstrip, with some time delay. The
effect will be strong interference-fringe—type ripple in
the below-threshold frequency-response curve. To prevent this, the edges of the film are ground at a shallow
angle (typically 1°)to act as an mssw absorber.
An important characteristic of the expander is its
frequency selectivity. Measurements show that the
attenuation of a small (below-threshold) signal is not
significantly decreased by an adjacent large signal so
long as the signals are separated by more than 10 MHz.
Thus the expander can readily reject even interference
that is close by.
In common with other magnetostatic-wave devices,
the center frequency of the power expander can be
adjusted by the magnetic bias field. The low frequency
limit of approximately 1GHz is determined by the finite
bias field required to magnetically saturate the YIG film.
The upper limit for uniform low threshold power levels is
about 4.2 GHz. At higher frequencies the threshold
increases to more than + 20 dBm.
Operation at frequencies of up to 6GHz has also been
demonstrated with a YIG film having a coplanar waveguide structure. In addition, enhancement using lithium
ferrite instead of YIG has been successfully demonstrated
in the 4- to 8-GHz band.
The magnetostatic wave devices described so far have
been based on simple transducers and have relied on
changes in the device boundary conditions to modify the
intrinsic dispersion of the YIG film. This approach can be
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carried a step further in complexity and versatility to
multiple YIG films. A few geometries comprising two
coupled YIG films have been investigated and some
promising configurations identified.
But an alternative approach to the synthesis of any
desired device characteristic is to consider the delay line
as atransversal filter. Generally the required response of
a transversal filter (Fig. 5) is obtained by summing and
weighting the outputs of a series of lightly coupled,
nonreflecting taps, which sample asignal propagating in
a delay line. This can be accomplished with mssws,
since the wave is accessible at the surface of the YIG film
and thus is easily tapped at arbitrary points along its
propagation path.
Transducers
As in the now-sophisticated SAW technology, tapping
can be done using single-finger transducers that are
electronically summed. Narrowband periodic transducers are available (Fig. 6) that use meander-line, parallel,
and interdigital transducers. The typical response of
these transducers is sin (x)/x.
Of these, the parallel-bar transducer approach produces output at long wavelengths and twice as many
harmonic responses as the meander line or interdigital
transducers. Useful filters require further suppression of
these sidelobes. In principle this can be achieved by
amplitude-weighting each element in the transducer. A
few of the parameters available for element weighting
are finger width, length, and distance from the YIG. This
weighting is under study at Westinghouse.
A second tapping technique uses reflecting metal
strips or etched grooves in the YIG film. In this case the
sampled portions of the wave are summed at the common output transducer. Here, a uniform periodic array
reflects magnetostatic waves over a narrow wavelength
range. This range depends on the number of, and spacing
between, the elements of the array. This effect has been
demonstrated for waves incident at both normal and
oblique angles on the array.
If the array lacks a uniform period, then different
parts of the array reflect at different wavelengths. Using
this effect the engineer can design a wavelength-dependent path length for the magnetostatic waves.
Such adevice is analogous to the SAW reflective array
compressor. But, in the magnetostatic wave case, the
spacing between the reflecting elements is adjustable,
which compensates for the nonlinear dispersion of the
magnetostatic waves. This yields constant delay lines as
well as delays that increase or decrease linearly with
frequency.
Experiments on these devices have highlighted problems arising mainly from the strong coupling of the msw
to the conducting strips. Solutions to these problems
require a better understanding of the reflectivity of
metal strips and grooves and the development of amodel
for multiple-finger transducers, which includes the
effects of reflection and other finger interactions.
It is important to develop this model because the
ability to synthesize desirable filter and delay line characteristics via magnetostatic wave transversal filters
promises tunable, resonators and oscillators with a high
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8. Transducers. Each narrowband periodic magnetostatic-wave transducer has acharacteristic frequency response. The basic types are the
meander-line, the interdigital, and the parallel-bar. Each has aspecific purpose for the device designer.

quality factor, as well as low-loss bandpass filters with
low spurious response and improved selectivity compared
with characteristics of current spherical-YIG devices. In
addition, constant or dispersive delay lines with bandwidths of greater than I GHz and delays in the
50-to-500-ns range will become available for microwave
signal processing.
Keep it stable
The final important factor in the design and application of msw devices is the variation of the device center
frequency or delay with temperature. The center frequency change of a narrowband filter as a function of
temperature in a constant-bias field is approximately
linear with temperature at the rate of + 9 MHz/C. It is
possible to improve this center frequency stability
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through the choice of permanent-bias magnetic materials with asuitable temperature coefficient.
In one design, apermanent-bias magnet used commercially available samarium cobalt and Rarenet-B. When
this new magnet was used, the change in center frequency with temperature was reduced to approximately
6parts per million/ °C. This kind of magnet is applicable
to all narrowband devices.
But because the group delay of a magnetostatic wave
depends on the saturation magnetization of the YIG film,
other ways are required to keep time delay constant with
temperature. One is to maintain the device temperature
outside the expected temperature excursion with an
oven. More satisfactory is altering the composition of the
YIG film so the magnetization factor is about constant
with temperature. This is under study.
Ill
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D Minicomputer and microcomputer programmers often start out short on memory space and machine speed,
and so take it as axiomatic that assembly language must
be used to program their small machines. But there are
obvious productivity gains to be had from structured
high-level languages, gains that are at least as important
in microprocessor work as they are in mainframe work.
And high-level languages offer the possibility that
machine-independent code can be written, leaving the
software investment less at the mercy of any one hardware vendor.
How can the benefits of a high-level language be
realized without paying penalties in code space and
execution time? One solution is to pick the right language and use it on several different computers, while
paying careful attention to both efficiency and portability. Whitesmiths Ltd. chose the language C, developed at
Bell Laboratories and used widely throughout the Bell
System, as the best tool for writing large quantities of
software for small computers.
In the past year, two to three programmers have
delivered over 30,000 lines of documented code that
supports C programming on microprocessors and minicomputers. Compilers are currently available for Digital
Equipment Corp.'s LSI-11, PDP 11/04, 11/34, and
11/70, and VAX-11/780; Intel Corp.'s 8080 and 8085;
and Zilog Inc.'s Z80. Intel's 8086 and 8088 microprocessors are also supported, but as emulations of their simpler precursors, and are not yet used to full advantage.
Support for Motorola Inc.'s MC68000 is currently being
readied as well.
All PDP 11—based code makes use of the extended
instruction set and the floating-point processor whenever
possible, but versions of the code are also available that
use neither or only one of these hardware options. This
assortment represents a broad range of hardware capable of supporting identically the same program.
Along with the C compiler comes an extensive library
of portable routines, including functions for performing
formatted and random input/output on a variety of
operating systems, including RT-11/RsTs CP/M, CDOS,
RSX-11M/lAs, ISIS-II. wits, and UNIX/Idris.

C language's
grip on hardware
makes sense for
small computers
Versatile structured syntax
also permits adjustment of
program portability, length,
and speed of execution
by M. S. Krieger and P. J. Plauger
Whitesmiths Ltd, New York, N. Y.

The C language
C was developed by Dennis Ritchie at Bell Laboratories, Murray Hill, N. J., about 10 years ago; compilers
for C on the PDP 11 have been operational since the
early 1970s. C is not machine-dependent, so programs
can be freely transported from machine to machine with
the not unreasonable expectation that they will run
correctly without modification. Furthermore, there are
no committees meeting to determine astandard C; rather, Appendix A of "The C Programming Language," by
B. W. Kernighan and D. M. Ritchie (Prentice-Hall,
1978), serves to define C.
The language mirrors the abilities of many different
processor architectures and produces particularly efficient code as a result. The need to break into assembly
language for efficiency's sake is exceedingly rare. For
example, the UNIX operating system, which served as
initial host and testbed for C, has been rewritten almost
completely in C over the past several years. UNIX is not
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Pointer arithmetic in C
One of the C programming language's unique advantages
is that it permits extensive manipulation of pointers—
variables that can be used as machine addresses. Languages such as Fortran implicitly pass pointers on subroutine calls (on a call-by-reference basis), so that changes
are made to the original variable and not just to a temporary copy. Pascal permits only pointer assignment and
copying; modification must take the form of subscripting,
as in the Fortran array references.
In C, the statement:
int a [10], i,*p;
declares an array of 10 integers called a, an integer i, and
a pointer to integer p. Thereafter, the following statements
can be written:
p = &i; /* pnow points at i*/
*p = 3; /* iis assigned 3 */
More importantly, consider the traditional loop for clearing 10 elements of the array ain Fortran:
do 100 i= 1,10
a(i) =
100 continue
This can be written in C as:
for (i = 0; i< 10; + + i)
a[i] = 0;
or, using pointers:

only awell-designed and reliable system, but is at least
as efficient as systems operating on comparable hardware.
UNIX has been transported to at least three other
computers, and Whitesmiths Ltd. has developed asmaller operating system, called Idris, with most of the external characteristics of UNIX, also written mostly in a
highly portable version of C. Idris currently supports
several simultaneous users on an LSI-11, with reasonable resporise.
C provides the usual control-flow statements (if-thenelse, while, for, and case) found in most modern structured programming languages. It provides both simple
and complex data types, and new types may be created
through adefinition facility called typedef.
Extensive data types
Among C's simple data types are bit fields, characters,
short and long integers, pointers, and short and long
floating-point quantities. Complex objects are built from
the simple types, or from other complex objects, by
repetition (array of), sequencing (struct), and alternation (union). The words in parenthesis are the names of
the associated types.
The major advantage of this full set of data types is
that any construct that arises in system programming,
including hardware control registers, can be represented
in C. Furthermore, if the hardware can be addressed in
memory, as on the PDP 11 Unibus, then it can be
directly manipulated from within a C program. It is
significant that all input and output drivers provided
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for (p = a; p<&a[10]; + +p)
*p = 0;
Note that + + iadds 1to the integer i, but + + padds 2to
p on a computer with 2-byte integers. Pointers are
adjusted by multiples of the size of the objects pointed to.
Pointer arithmetic frequently leads to more efficient
programs—an important consideration in operating systems and microcomputer applications. In the program
above, the inner loop using pointers, *p = 0, is much
more efficient than a [i] = 0, which requires a multiplication and an addition before the assignment can be made.
The standard method in C, for instance, of copying a
null-terminated string is to use source and destination
pointers and to write:
cpystr(s, d)
register char *s, •d;
while ((*d+ + = *s+ +) !='\0');
On an LSI-11, the move loop in this function body takes
only 4 bytes of code; on VAX it takes 5 bytes.
The danger in using pointers is that program errors
cause wild storage overwrites that are very hard to debug.
It is also easier to write programs that are hard to read, as
the last example suggests. C, however, seems to provide
just enough checking of pointer usage to catch the worst
offenses, but not enough to interfere with flexible use.

with the UNIX system are written exclusively in C.
C functions are called by value. Simple data objects
passed to functions have their values passed rather than
their addresses, making it impossible to accidentally
overwrite the original. Since the value of apointer may
be passed, calls by reference are also provided.
All C functions are recursive; it is an easy matter to
automatically declare variables local to a function, so
that afresh set of them is allocated on the stack for each
call. If alocal variable is known to be heavily used, the
programmer can request that it be held in a register,
and, up to the limit of machine resources, the compiler
will accommodate the request. Judicious use of registers
can dramatically reduce the size and execution time of a
program.
C programs are generally represented as sequences of
data objects and function bodies within multiple files.
Data objects may be global to all program files, local to
a specific program file, or local to a specific range of
code within afunction. Static data, even complex structures, may be initialized at compiling time. The language
itself does not provide acontrolled storage class, but that
is provided by the library functions alloc and free, which
administer a run-time heap. The language also has no
input/output statements; once again, ample facilities are
provided by the portable library.
C has aricher-than-usual set of arithmetic operators,
but confines its operands to scalars (integers, floatingpoint numbers, and pointers), so that code explosion is
minimized. For example, a whole array will never be
implicitly copied by what looks like asimple assignment.
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1. Translation. Each bubble represents a separate program that does part of the translation of an application program in C or A-Natural
into anumber of different forms. Output can be fed directly to standard operating systems or assemblers used with POP lis and 8080s.

One method of improving object-code efficiency is to
use one of the many assigning operators of C. The value
of variable yis added to the doubly dimensioned array a
(represented as a[i] [j] in C) by:
a[i]

Li] +=y;

This is the same as a [i] [j] = a [i] [j] + yexcept that
the elaborate expression on the left side of the first
expression need be evaluated only once, effecting amuch
tighter code sequence.
Mixed-mode expressions are widely permitted in C,
since all meaningful type conversions are defined. The
following are all valid C statements:
double d;
char c;
int i;
int *p; /* pis apointer */
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p = i; /* pointer gets integer */
c= d; /* character gets double floating */
i= d; /* integer gets double floating */
d = c; /* double floating gets character */
A pointer may not be multiplied by seven, however (an
operation not likely to be useful); but the programmer is
explicitly permitted to assign an absolute machine
address—which looks like an integer—to a pointer, a
very useful license for low-level handlers. (See "Pointer
arithmetic in C," p. 130.)
By judiciously relaxing its type checking in certain
places such as this, C permits code that must normally
be written in assembly language to be intermixed with
normal data manipulations. That way, maintaining
mixed code in two different languages can often be
avoided, and the data manipulations at least can be kept
readable.
It is difficult to say precisely how efficient the code
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hardware mechanism on the PDP 11. Needless to say,
any code that uses emt is necessarily tied to RSX-I 1M
or one of its ilk. But writing in C makes the code easier
to write and to maintain. Other functions permit synchronous or asynchronous system traps and Fortran IV
function calls.
Machine-dependent C is used by systems programmers to write those parts of an operating system that talk
directly to the hardware. In addition to the numerous
PDP 11 examples that benefit from Unibus addressing,
there are the 8080 functions, like in(port) and out(port,
data), that permit arbitrary input and output from a C
function. Hence, even on the 8080, 1/0 drivers can often
be written purely in C.
The point is that by rigorously factoring code into
these three categories, one can keep aremarkable quantity of the software for any application highly portable,
to reduce the amount of code that must be written when
moving to a new machine. The implementer can thus
obtain the cross product of applications programs and
machines.
Portability
A simple example of this cross-product effect is
It is important to write machine-dependent code only Whitesmiths' eprogram, atext editor used to enter and
with malice aforethought, keeping trickery isolated to a edit programs and ordinary text (including this article).
minimum number of program files. This takes planning, Written in machine-independent C, erelies on the sysstandards, and discipline—three things that many people tem-dependent interface to talk to any of a variety of
have tried in vain to legislate through compilers with operating systems. It consists of approximately 2,000
stringent checking. C does not really attempt to perform lines of C code, and was originally implemented on a
PDP 11 under the Idris operating system.
this testing because no matter how persnickety acompilBy simply cross-compiling the C code for the 8080, e
er is, programmers can still write bad programs unless
they adopt astyle and standards not easily enforced by was moved to an 8080 running CP/M. By recompiling e
the machine. Since this added discipline is unavoidable, on the PDP 11 running under RSX-I 1M or RT-I 1, the
it may as well be used to supplement asimpler and more editor was made available for those systems as well. The
flexible language. (The only real justification for this very same tool is thus present on a variety of systems.
The user avoids having to learn new editors often and the
approach, however, is that it works.)
Those 30,000 lines of code mentioned earlier break editor can be made available to diverse users. The result
down into 3,000 lines of assembler support for two is a very popular utility that runs on several operating
machines, 4,000 lines of system-dependent C for five systems, and it can be made to run on many more.
systems, 11,000 lines of machine-targeted C, and 13,000
C translation
lines of highly portable C. Machine-targeted C refers to
A C program can be processed in many ways, dependprograms such as code generators and assemblers; code
that can run on any computer that supports C but whose ing upon the output desired. Each of the bubbles in Fig.
1is a separate Whitesmiths program that does part of
output is eventually useful only on one machine—an
the translation process; the square boxes represent the
8080 cross compiler based on PDP 11, for instance.
Note that three quarters of this code is portable in the standard assemblers and operating systems used with
sand 8080s. A C program is first preprocessed
usual sense of being able to run unchanged on multiple PDP 11
systems, and that nearly half is truly indifferent to its (by pp) to include parameter files and to define manifest
environment. Applications programs should fit almost constants. For instance, if the file x.c contained:
exclusively into this last, most portable category.
*include "file.h"
Machine-independent C is written with no knowledge
*define EOF — I
of the hardware or operating system on which it will run;
it calls on the portable C library for all input and output.
In addition, certain known pitfalls are avoided, such as then file.h would be included in the input stream, and
assuming that integers are a given size, or that bytes any subsequent occurrences of the manifest constant EOF
within an integer occur in agiven order. This style is not (end of file) would result in its value being taken as — I.
hard to master, but does require constant attention to The resulting stream of data is fed to passl (pl) which
performs all remaining semantic checking and produces
avoid lapses.
System-dependent C is used by systems programmers a flow graph with imbedded expressions for subsequent
to write operating systems or interfaces to operating code generation.
For the PDP 11, acode generator (p2) produces either
systems. The RSX-11M library, for instance, includes a
function called emt, which permits an arbitrary system UNIX assembler code or MACRO-11 for the various
call to be generated via the standard emulator-trap operating systems of Digital Equipment Corp.; asimilar

produced by the C compiler is. The best indicator is that
the output of the compiler can typically be pared down
by 15%, with relatively little effort, in the hands of an
experienced assembler programmer. With considerable
rethinking and rearrangement, that same programmer
can often gain an additional 15% saving in memory
requirements. The same savings apply to execution time,
as ageneral rule.
Note that this is not the same as saying that an
assembler programmer will always beat the C compiler
by 30%. Even ignoring the tremendous savings in coding
time gained from writing in ahigher-level language, the
much higher error rate that comes with assembly language programming must also be considered. Compilers
are not as inventive as humans, but they do not get tired.
Whatever the true cost of using C, Whitesmiths has
found that it is more than repaid in lower programming
costs. And since software costs are large and growing,
while read-only memory and microprocessor costs are
small and shrinking, the benefits can only increase.
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A natural assembly language
The output of Whitesmiths Ltd.'s 8080 code generator is
A-Natural, a narrative assembly language that is easier to
read and write than conventional assembler code. It features uniform register names and simple operator notation, plus a precedence-free left-to-right translation:
a = *bc + *hl —e- *hl
is A-Natural for the 8080 instructions:
LDAX
ADD
MOV

B
M
M,A

Note that the leftmost operand in the A-Natural expression is used repeatedly across the line, making it easy to
express multiple operations on an accumulator. The above
example could have been written:
a = *bc
a+ *hl /answer in a
a
*hl / move answer into *hl
The following two sample functions are the only ones in
A-Natural needed in the portable ISIS-II interface, reflecting the two' places where C code is not sufficient. The first
is ihdr.8:
/ ihdr.8
/ copyright C) 1979 by Whitesmiths Ltd.
/startup code for C under ISIS
public start
public isis.
start:
sp = &stack / put the address of stack (in iend)
into sp register
call _main /call the main C function

pair of generators talks to either VAX/VMS or wouuNix.
The output of the 8080 code generator is always ANatural, a narrative assembly language developed by
Whitesmiths (see "A natural assembly language,"
above).
A-Natural code is either translated (anat) into an
existing assembler language or assembled (an) into reloeatable binary code for use with the Whitesmiths librarian (lib) and loader (1d80). The output can then be
executed on an existing 8080 system, or used to program
read-only memories for free-standing applications.
Thus, a C program can be compiled and tested on a
PDP 11 under, say, RT-11, then transported to an 8080
for final checkout. Even free-standing code can be largely checked out in a more hospitable environment, with
suitable machine-level stubs, before being unleashed.
Popularity contest
The widespread adoption of UNIX among universities
has bred ageneration of C enthusiasts that are only now
coming into the labor force in real numbers. And since C
has become a de facto standard programming language
in the Bell System, now in use on upwards of 1,000 small
and large computers, it is probably going to be around
for awhile.
This is a safe bet even given the popularity of Pascal
and the strong government backing of Ada. The former

Electronics/May 8, 1980

sp
bc / put the completion code onto the stack
call exit. /exit from C environment
isis.:
/ isis interface packed with ihdr
c = *(hl = 2+ sp) /system code from stack
de —0- sp = A (h1+ 1+ 1) /cb address from stack
/first save de
call isis /address of isis found in iend.8 (40)
sp
de /restore de
bc = (h1 = 4+ sp) /get return code
ret
The second function is iend.8:
/ iend.8
/copyright C) 1979 by Whitesmiths Ltd.
/system parameters for C
public isis
public _memory
public stack
isis: = Ox40 / isis system is found at hex 40
stack: = Oxf600 /isis default stack at hex f600
_memory.: /iend should be loaded last and _memory.
will point to the beginning of usable memory
When loading or binding a C program to run under ISIS,
ihdr.8 is placed first and iend.8 is placed last. Thus, ihdr
will be entered at the start of a program; it will call the
user's C main program, and exit. The isis interface is
packed with ihdr. It too must be written in A-Natural
assembler language, since the ISIS calling sequence is not
compatible with that used with C. The iend.8 function
includes only those constants that must be known to ihdr
or other C functions. In particular, _memory.', a constant
known to the C interface, must be loaded statically as the
last data location.

is a much smaller language than C that must inevitably
be extended to be useful outside its original sphere of
discourse: expressing student programs in a teaching
environment. Pascal implementations tend to be either
nonstandard or nonportable.
Ada, on the other hand, is a much larger language
than C and requires many services that are usually
considered part of the operating system. Since no operating system currently exists that can support Ada without
change, it will be some time before anywhere near the
full language is available. And even the simplest use of
Ada may well call for more run-time baggage than most
small computers can support.
Regardless of the eventual success of these competing
languages, C is here now and growing fast. Implementations are springing up on the newer microprocessors and
minicomputers, and ever greater quantities of C code are
appearing in the marketplace. C compilers have been
announced for the Motorola 6800, the Zilog Z8000, and
the Intel 8086, among other popular machines. Whitesmiths plans at least two—possibly three—new code
generators in the next year.
It is ironic that the ability to write very machinedependent code with C has encouraged its portability. By
filling the gap between assembly language and traditional high-level languages, C has succeeded in wooing
numerous converts from both camps.
LI
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Designer's casebook
enhances the dynamic range of the circuit. Secondly,
most industrial equipment utilizes a negative ground,
and so the power transistor can be directly mounted
anywhere on the chassis for efficient cooling and the
problem of electrical isolation can be eliminated. Furthermore, regulation is extremely fast because the only
capacitors in the circuit are associated with the input
filter (C 1)and output bypass networks. Foldback action
is not very fast, though, because of the large value of C2.
This capacitor can be made an order of magnitude
smaller without sacrificing stability.
The output voltage will be held constant to 100 millivolts with this arrangement. Other voltages can be selected by altering the voltage-divider chain R3—R 4—R 5.
The maximum output current is approximately:

Foldback limiter has
minimal parts count
by Michael G. Lyngsie
MG-EL Consultants, Copenhagen. Denmark

Providing virtually the same function as the foldback
limiter proposed by Kularatna,' but using a minimum of
parts, this circuit delivers a well-regulated 24 volts at a
maximum of 4amperes. The circuit is extremely rugged
and will meet all but the most demanding industrial
requirements.
In operation, transistor Q 1 operates as a differential
amplifier to detect changes in output voltage and at the
same time to keep track of the reference voltage, Vz,
which is constant as long as I
ER.< V.— 6.8. The powerDarlington stage Q2—Q, that follows serves as the seriespass transistor and its associated driver.
If there is a short circuit at the output or the load
requires excessive current, I
E will also increase because
Q2 and Q3 must be driven harder. This action causes Q 1
to draw off a corresponding current that is normally
delivered to the zener. Thus the zener voltage must fall,
and foldback limiting is initiated. The quiescent current
that will flow during foldback (V. ke 0) is solely dependent on RI,which re-initializes the supply upon removal
of the overload condition. RI can be made as large as
desired, with the only limitation being that I
RI must be
greater than the sum of the leakage current (Ilk)
through capacitor C5, and I
Dc .
Placing the series-pass transistor, Q3, in the negative
rail offers two distinct advantages. First, the device can
be operated in the common-emitter configuration, enabling Q3 to provide voltage gain and current gain. This

ESP4100
DIODE
[318, DGE

Q2hk Q3/ 1 6

neglecting I
B and the current flowing in R2.
The circuit develops aslight positive temperature offset of 0.4 v after warmup, due to the positive temperature coefficient of the zener diode. If this offset proves to
be annoying or unwanted, aforward-biased 1N4001 can
be placed in series with the zener to eliminate the
problem.
It is recommended that four 1,000-µF capacitors be
used for CI,instead of a single 4,000-µF device because
of the high ripple currents (and heat generation) that
will be encountered. Output ripple is only 20 mv peak to
peak at 3.5 A. If desired, the ripple may be more than
halved by the addition of another I,000-µF capacitor at
the input.
E
References
1. A. D. V. N. Kularatna. "Foldback limiter protects high-current regulators." Electronic&
Jan. 31. 1980. P. 98.
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the circuit's operating principle and purpose. Well pay $50 for each item published.
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Rudimentary. Simple but rugged and reliable foldback limiter delivers 24 V± 100 mV at a maximum of 4 amperes. Output ripple is only 20 mV
at 3.5 A and may be reduced further simply by placing additional capacitors at input. Placing series pass element,

03,

in ground lead gives

circuit good dynamic range and simplifies solution of classic mounting-vs-isolation problem in dealing with cooling of the power transistor.
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millisecond measurement cycle, the converter proceeds
to eliminate the error caused by the comparator's offset
(autozero phase), stores the input voltage (integrating
phase), and displays the difference, in terms of avoltage,
between the integration time and the time required to
discharge a reference potential from capacitor CR (display phase). The autorange circuit (A 3—A 13 )that follows
tracks both underrange and overrange conditions with
the aid of a suitable detection circuit. It generates the
appropriate signals for controlling the range switch and
thus the gain of the attenuation network.
The autorange circuit determines underflow or overflow at the initial portion of the autozero phase. During
this time, the voltage on pin 35 of the converter drops
momentarily. The drop switches gate A14 and thereby
closes switch SI,an action that brings pin 35 to logic 0
and completes the charging cycle for CR.The rising edge
of the AZ signal that clocks the range switch is delayed
about 1millisecond by A2 and A16, providing sufficient
time to stabilize the display and to check for the underrange and overrange conditions.

Low-cost autoranger scales
DVM over four decades
by L. Y. Hung
Boston, Mass.

Autoranging capability can be added to a digital voltmeter with this circuit, which costs less than $25. Built
around a dual-slope integrating analog-to-digital converter to ensure greatest measurement accuracy, the unit
scales a31
/-digit voltmeter over arange of four decades
2
(± 1to ± 1,000 volts dc) without the need for complex
feedback circuitry.
In operation (see figure), signals to the input are
applied to the ICL7107 a-d converter through the range
switch formed by the 4052 multiplexer and the attenuator that includes the CA3140 comparator and its accompanying decade resistor network. During each 333+5 V
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Searching. DVM autorange circuit uses A3-A,4 to detect underflow and overflow conditions by examining the output state of ICL7107 a-d
converter, then sets gain of input attenuator network over four decades through 4052 range switch. Circuit cost is under $25.
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Dedicated to
custom IC's.
Committed
to excellence.
Item: The only difference between atypical IC company
and SSi is our attitude and their catalog—they sell you what
they've got ...we give you what you want.
Item: 92% of all the integrated circuits we now have in
production were custom designed for individual clients.
Item: MOS, Bipolar, Linear, Digital, combinations on asingle
chip—we give you exactly what you need.
If you want it your way, call SSi, Director of Marketing:
or send for our capabilities brochure today.
Silicon Systems incorporated, 14351 Myford Road, Tustin,
California 92680. Phone: (714) 731-7110 or TWX 910-595-2809.

Silicon Systems
incorporated
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The range switch is an up-down counter. It will count
down one state if an overrange signal is present and up
one state if an underrange condition exists, over the
binary range 00 to 11. The discharge path provided by
switches S2—S 3 reduces the residual charge on CAZ during the de-integrating phase; otherwise continuous rocking between two adjacent scales may occur.
As for underrange and overrange detection, only one
quad comparator need be connected to the ICL7107, as
shown at the upper left. Both signals are derived from

the converter's seven-segment outputs. Underranging
occurs if the displayed number is less than 200; for
overrange, the number must be greater than 1,999.
A blank display on digit 3 indicates the overrange
condition. A blank output on digit 4and either a 1or a0
on digit 3signifies underrange. In equation form:
UR = OV •G3•K •(A 3+ D3)
where A3,D3,and G3 are the display segments of digit 3
and K is the converter's thousands multiplier.
E

Device It of the timer serves as the battery-discharge
sensor. Voltage divider R3—R 4 detects the small drop in
the nominally set voltage at pin 8 (trigger input) of the
556 due to any current flow exceeding a few milliamperes. Q2and Q3 then turn on (or DIand Q4,if lamps,
radios, tape players, or other loads connected to point A
or A' are disconnected by the thief), firing DI and Q5
after atime determined by RB and C5.The horn relay at
point B is then energized and timer Q6 initialized. RB
and C5should be set to provide adelay of 5seconds or so
to enable the owner of the vehicle to enter and disarm
the alarm. After atime set by Rc and C11 (maximum is
20 seconds), D2 fires, resetting DIand the horn relay.
Capacitor CIand diode D3develop adc average of the
pulse train that is required to power the auto's clock via
point C, effectively preventing the pulses from generating afalse alarm. Severe mechanical shocks are detected
by switch S2,which is set with the aid of ascrewdriver
and alight-emitting diode that turns on when the switch
elements make contact. When SIcloses in actual operation, DIfires immediately to set off the alarm.
D

Improved burglar alarm
discourages auto thieves
by Jose S. Correa de Quieras
Engineering Faculty, University of Oporto, Portugal

Inexpensively detecting an increase in battery current—
like that caused by the car's courtesy light—this automobile burglar alarm competes on acost-vs-performance
basis with any of the commercial all-electronic devices
now available. The alarm also senses and responds to
severe mechanical shocks of the kind caused by breaking
glass. Standby current is only afew milliamperes.
Closing switch SI arms the alarm through device Iof
the 556 dual timer after a time determined by RA and
Cz, enabling the driver to exit from the auto without
triggering a false alarm. This switch also grounds the
ignition coil so that it is impossible to start the engine.
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Auto alarm detects small increases in battery current such as that caused by courtesy light activated by burglars, setting off horn

relay after specified delay. Switch S. senses mechanical shocks of the kind caused by breaking glass and sounds alarm immediately.
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Anyone can build great performance into amicro.
Only Digital helps you get it all out.

0113
'4

This Bridgeport CNC Vertical Milling Machine, controlled by Digital's powerful
LSI-11/2 microcomputer, is cutting production times for customers by up to 85%.

ii

In 16-bit micros, great hardware
doesn't guarantee great performance.
You need high-powered software too.
And only Digital gives you both.
Because while everyone else is just setting started in high-performance micros,
we've been shipping them for years.
So we give you all the software tools
you need to make the most of great
hardware.

We start where the others leave off.
Digital's LSI-11/23 micros offer the
only double-precision floating point
processor in the industry. Built right into
the hardware so it doesn't cost you memory overhead.
You also get amemory management
unit so efficient, you can run several realtime programs at once.
And you get the basic instruction set
of our PDP-11 minicomputer family. It
can do in one memory cycle what others
would take four to accomplish.
But like we said, hardware is only
half the story.

The industry's only highperformance micro software.

Digital's software systems are
literally years ahead of the
competition.
The RSX-11M operating system, for example, is the industrystandard real-time software for
superminis.
Proven and refined over five
years. And you can get it with our
LSI-11/23 micros, with highpowered languages like an optimized FORTRAN IV-PLUS
compiler and BASIC-PLUS-2.
And for your run-time software you can use RSX-11S, a
streamlined version of 11M that takes up
an incredibly small amount of memory.

Advanced development tools.
Digital's programming tools are easily the most advanced in the business. So
you can concentrate on refining your
application software, instead of struggling with it.
For example, you get an interactive
debugger that's built right into the processor. With English diagnostics for the
linkage editor, FORTRAN, and even
MACRO, so you can catch bugs before
your programs ever run.
Electronics/May 8, 1980

And if you ever need help in your
development work, Digital's Command
Language will help you solve your problem with clear, English-like statements.

The total approach to micros.

At Digital, we look at micros with a
systems understanding. Which is why
we offer our microcomputer family —in
boards, boxes and systems— with the
most advanced high-performance software in the industry.
And why we offer hundreds of
hardware tools, including memory and
interface boards, complete development
systems, peripherals and terminals. All
backed by 13,000 support people
worldwide.
It's the total approach to micros, only
from Digital.
For more information, contact
Digital Equipment Corporation, MR2-2/
M65, One Iron Way, Marlboro, MA 01752.
Or call toll-free 800-225-9220. (In MA,
HI, AK, and Canada, call 617-481-7400,
ext. 5144.) Or contact your local Hamilton/
Avnet distributor. In Europe: 12 ay. des
Morgines, 1213 Petit-Lancy/Geneva. In
Canada: Digital Equipment of Canada, Ltd.

It took the minicomputer company
to make micros this easy.
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o

d
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Computer technology shifts emphasis
to software: aspecial report
Surveyed on the eve of the National Computer Conference,
industry managers are also digging into semiconductor development
by the Electronics staff
The computer industry is being swept by an unprecedented shift in emphasis to software. That is the consensus of engineering managers and research and development directors at a variety of computer manufacturers
sampled on the eve of this year's National Computer
Conference—traditionally a time for reflection on the
state of the art and its practitioners.
Their comments point to fundamental changes for the
industry in the decade ahead. Fueled by user demands
for complete solutions to problems rather than just computing tools, the vendors are turning their attention to
more sophisticated systems software. At the same time,
the explosion of new applications for computing power is
creating ademand for programmers that is outstripping
the supply. Minicomputer and even microcomputer manufacturers, which traditionally emphasized the hardware
features of their machines, are now stressing the software support behind their products.
"Where we sold hammers, lumber, and nails before,
now we have to go into the prefab house business," says
Steven J. Gaal, vice president for software development
at Data General Corp., Westboro, Mass. "It's because of
the shortage of systems programming people in all [applications] sectors."
And the manufacturers
realize that after more than
a decade of talking, something must now be done to
improve both the software
and the productivity of the
people producing it.
"Fast-growing companies
like Prime will stop dead in
their tracks unless they can
increase the throughput of
their technical [programming] staffs," says Joseph
F. Cashen, vice president of
engineering at Prime Computer Inc., Wellesley Hills,
Mass. "We just can't hire
enough new people to keep
going otherwise."
The growing interest on
the part of these computer
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technology managers in software is clearly reflected in
this year's NCC technical program (see program preview,
p. 150). Software-intensive applications such as office
automation are highlighted. Programmer productivity
improvements will be studied in sessions on software
engineering and high-level languages.
Of course these computer technologists continue to
follow the hardware trends as well. New hardware organizations that link multiple processors are being examined, and research into computer architecture stresses
support for existing software.
Very large-scale integration, now on the verge of
practicality, is distorting what used to be the clear-cut
boundary between the computers and the chips used to
build them. This is forcing computer specialists to turn
their attention to semiconductor technology and the
techniques used to design and package chips. No longer
willing to leave their hardware future to the semiconductor makers, many computer manufacturers are
researching new device technologies ranging from gallium arsenide to Josephson junctions. Some are looking
to work with traditional semiconductor vendors on the
design of gate arrays or similar semicustom approaches,
while others are developing
in-house custom LSI capabilities.
Furthermore, the individual semiconductor chips are
becoming so powerful that
they are overlapping with
traditional computers, creating a continuum of computing power. It becomes
difficult, for instance, to differentiate a 16-bit microprocessor that can address
16 megabytes of main memory from amainframe.
But now, as never before,
software is sharing the spotlight with hardware. "The
complexity and capabilities
of hardware are underutilized currently because the
industry just doesn't have
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enough applications programs to take full advantage of
them," says Ian R. G. Edmonds, vice president development programs and planning at Prime. "Price/performance of hardware has improved by leaps and bounds, but
there's been zero improvement in programmer productivity (see table)."
The successful computer firms of the future, he says,
will be those offering programmers better and easier
means of developing applications programs. These
means include hardware that stresses ease and simplicity
of use, but just as important —probably more so—will be
software tools like very high-level languages, packages
which allow users to access adata base without applications programs, and what are being called "program
generators." These packages lead aprogrammer by simple steps through the creation of aroutine, querying him
about what needs to be achieved in each step and then
converting his instructions into software steps. These
techniques need lots of work, but have tremendous
potential for speeding aprogrammer's job, he says.
Gordon Bell, vice president of engineering at Digital
Equipment Corp., Maynard, Mass., agrees that the personnel shortage is going to be a difficult problem to
solve. "We may be hit harder in software than in hardware [engineering]," he warns. "The long-term solution
is to look at the disciplines using data processing and to
induce these disciplines to help solve the software problem in their areas—physics, for instance, or business. I
see computer science shaking out as a basic science,
much as chemistry or biology is today, with astress on
areas like information and data bases, perhaps. Then it
could be adapted to the needs of the specialities."
The microcomputer demand
In addition to the shortage of minicomputer and mainframe programmers, there is an even larger problem
being caused at the other end of the computer industry
by the tremendous sales volumes in the microprocessor
and microcomputer business. Andrew Grove, president
of Intel Corp., Santa Clara, Calif., predicts that unless
new techniques and software structures are used, some 1
million software engineers will be required by 1990 just
to service this low end of the computer continuum.
On the other hand, John Hanne, manager of product
development for Texas Instruments Inc.'s Computer
Systems division in Austin, Texas, feels that although
there probably will be some temporary shortages of
programmers, "the economic system will take care of it
in the long term. That is, more folks will become
programmers because it will become a more rewarding
career paying bigger salaries."
The increasing importance of software to the total
computer system will result in fundamental changes in
the structures of the computer industry. "I see the establishment of multiple divisions at HP that are dedicated to
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the development of software," says E. David Crockett,
the computer strategy manager for the computer groups
of Hewlett-Packard Co., Palo Alto, Calif. "It's quite a
departure from our traditional concept of adivision, one
in which people manufacture aproduct, put it in boxes,
and ship it out the door."
Specific plans for the allocation of those divisions have
not yet been formulated at HP, but Crockett cites the
growing number of programmers at the company to
support his projection. "We started in 1966 with a
handful of programmers. Now, 60% of the research
people in the computer groups [which include calculators
and peripherals] are programmers. If we just talk about
people working on the central processing units, that
figure is 75%—and it is growing," he notes.
This growing staff also represents the major portion of
all computer companies' research and development
budgets—typically over 55%.
The Sperry Univac division of Sperry Corp., Blue Bell,
Pa., recently coordinated all its software research projects under a director of software technology—a move
that had been taken in hardware many years ago. Probably the most important thrust for Richard Wexelblat, its
director of software technology, is the human-machine
1. More complete solutions. Computer makers are supplying more
than just software development tools these days, says Steven J.
Gaal, vice president for software development at mini maker Data
General; extensive prefabricated solutions are wanted.

This article was written by Computers & Peripherals Editor
Anthony Durniak on the basis of reporting by James B.
Brinton and Linda Lowe, Boston; Wesley R. Iversen, Dallas;
Larry Waller, Los Angeles; Martin Marshall, Palo Alto;
Pamela Hamilton, New York; and Managing Editor Alfred
Rosenblatt.
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interface as an on-line tool for computers. "We want to see practical
natural language-acquisition rules
applied directly to actual systems
and data bases," he says. Univac is
doing research to develop "a real
English-language interface which
can be typed in to support inquiries
from occasional users." But, he adds, "we don't want to
talk English to afull-time data user, either," who prefers
the cryptic but time-saving codes now used.
Wexelblat points out that he wants the machine to
respond a third of the time with the right response, to
ask the user to rephrase the question athird of the time,
and to say it didn't understand the question athird of the
time. "In other words, Idon't want the machine to ever
come back with the wrong answer or incorrect data," he
emphasizes.
Better human interfaces
HP'S Crockett says his company is also working on
improved human interfaces and sees the evolution of
"natural" languages stemming from the artificial intelligence research now under way at a number of universities: "We're going to see increasingly friendly systems,
so much so that the end user, rather than a professional
programmer, will be able to program the system for his
needs. Such things as menu-driven programming will
help this along. Then, in conjunction with the natural'
languages, we will see speech recognition appear."
This so-called user-friendly software will be especially
important in applications in the office, where a larger
number of inexperienced users will depend on computer
systems. "In the future we're going to have more and
more software that doesn't require any programming
effort on the part of the user," agrees Vic Poor, senior
vice president for research and development at Datapoint Corp., San Antonio, Texas. "In order to expand
our market, we've got to go into arcas where the customer doesn't forever have to bring in more and more
programmers to do more and more coding before he can
get anything to run."
But "the price of programs will rise, if only because of
the programmer shortage," Data General's Steven J.
Gaal says. As a result, business practices will change
radically. "We will see a marked increase in software
unbundling, and higher explicit prices for software, especially more use and service charges."
At Data General, Gaal says, they "are trying for
higher programming productivity by using structured
high-level programming. Thus we are developing modular programs which can perform on different systems
with only different headers," for example.
At the Perkin-Elmer Computer Group's Computer
Systems division, Sal Alini, director of software development, sees two primary directions: "Higher-level languages and a more transportable set of primitives—we
need machine-independent code," he says, "and the way
to do that is through machine-dependent software kernels." The rest of the software can be written in
machine-independent, high-level language.
Alini also cautions, however, that software reliability
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and maintainability will be more important. "Whether
at the system or the user level, software must be easily
maintained," he says, because it is impossible to detect
all errors before it is shipped to the customer. "You can't
test all end permutations that may be found when the
software is used. You have to optimize the ways to react
to bugs as they come up."
Over the last four years Control Data Corp. has also
been phasing in a high-level programming language for
all its systems program development. A derivative of
Pascal, the Cyber Implementation Language, or Cybil as
it is known around the Minneapolis, Minn., firm, is used
with a two-part compiler, according to Russ Petersen, a
section manager at CDC'S Arden Hills (Minn.) Programming division. A common front end of the compiler
begins the translation process, while the back end, customized for the particular computer being programmed,
generates the actual object code.
But perhaps more crucial to improving programmer
productivity are the computer-aided design and simulation tools Control Data is developing. The computeraided design system for software, or CADS for short, has
interactive debugging aids, maintains data dictionaries,
and performs other housekeeping chores that aid communications between programmers on a development
team. And the simulation tools let software development
proceed before the hardware is finished.
Software engineering, the 10-year-old concept of
applying engineering discipline to the programming art,
influences the way CDC programmers work, Petersen
says. "For example, the concept of code reviews is readily accepted today," and structured programming techniques are widely used.
Ultimately, CDC would like to reach apoint where the
software would resemble hardware and "components
would be taken off the shelf and put together," adds H.
Nix Fraser, vice president of systems operations, adding,
"The hardware people have done abetter job in specifying and maintaining interfaces between components than
we have."
Software paraprofessionals
CDC is also experimenting with new employee training
and work practices. To begin with, the Control Data
Institute, an educational subsidiary, is training what
Fraser calls "software paraprofessionals, or software
technicians," junior programmers without college training who concentrate on coding. "We're trying to break
down the development process to use more of these
technicians," Fraser says. "We're trying to do the same
thing in software that hardware people did." After all,
he notes, "a senior hardware designer doesn't solder his
prototypes—a technician does that."
Similarly, Honeywell Corp. is encouraging all its divisions to use structured software design methodology it
dubs "Wellmade." Wellmade was developed at the Corporate Computer Sciences Center in Bloomington,
Minn. Robert Kelley, a senior principal research scientist there, says aformal language is first used to describe
the operation to be performed and the structure of the
data to be manipulated, and then the algorithm, or
procedure to be followed, is designed. One of the beau-
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R&D at IBM
The problem for International Business Machines Corp.
when it comes to discussing technological trends in the
computer industry appears to be an embarrassment of
riches.
It is hard to single out just one research project from
among the hundreds the company funds with its $1.3
billion research and development budget —and that figure
excludes product programming and all R&D for Federal
government projects.
But Lewis M. Branscomb, vice president and chief
scientist for the corporation, says a primary thrust is to
examine logical extensions to current technology. "We
look at how far the laws of physics and chemistry allow us
to go on purely technical grounds. Then we look at what
the most attractive choice there will be to what there is
now," he says. Examples he cites include semiconductors
versus superconducting material and megnetic versus
optical data storage.
One logical alternative to current technology is apparently Josephson junction semiconductors, the subject of
the entire March, 1980 issue of the IBM Journal of
Research and Development.
Under study at IBM's Thomas J. Watson Research Laboratory in Yorktown Heights, N. Y., since 1967, the program has since been expanded to include the IBM
research center at Zurich, Switzerland, and the Data Systems division's laboratory at East Fishkill, N. Y. —the home
of the logic chips for most IBM computers. In addition to
its exploration of the superconductivity and tunneling phenomena basic to the Josephson effect and developing
Josephson devices themselves, the company has demonstrated LSI-type circuits with 13-picosecond switching
speeds [Electronics, June 21, 1979, p. 46] and developed

ties of the Wellmade method, Kelley notes, is that "it
leaves the door open for further theoretical work" in
software engineering.
A vivid example of the new attention being paid to
software is the joint effort between the Japanese government and its leading computer manufacturers [Electronics. Jan. 18, 1979, p. 63 and Aug. 16, 1979, P. 76]. The
five-year program has budgeted ¥56.4 billion ($235
million at ¥240 to the dollar) to research operatingsystem kernels, network and data-base management,
virtual machine techniques, and very high-level language
processors. The ultimate objective is to facilitate
Japanese language processing, according to executive
director Masato Nebashi.
Cost balance changing
In addition to being international, the problems of
software development are becoming pervasive throughout the continuum of computing power. "The problems
in the microprocessor area are exactly the same as in the
mainframe area," points out Bruce Russell, the director
of special systems who heads up the research and development effort in software at Megadata Corp., the Bohemia, N. Y., maker of microprocessor-based intelligent
cathode-ray-tube terminals. "Software costs are going to
swamp everything else. This means you must design
software not, as in the past, primarily to take up as little
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the novel packaging techniques needed for them.
In an article in the IBM Research Journal, Wilhelm
Anacker, manager of the exploratory cryogenic technology department at Yorktown Heights and head of the
Josephson technology project, explains the attraction.
With such devices he feels it could be possible to build a
computer with cycle times of 500 to 5,000 ps, which,
"combined with current computer architecture, could provide mainframes with 10- to 100-fold higher computing
rates than that of an IBM 3033 mainframe system."
Of course such a computer is still a way off since many
design and packaging problems remain to be overcome.

memory as possible out of the CPU. Designers will soon
be concerned mostly with the cost of software because
the cost of the CPU and memory has gone so low. To cut costs, the software will have to be reusable.
"We want software that can be used in more than one
application—and this means software that is modular,"
Russell says. "We also want to be able to use higherlevel languages to make the initial coding easier and to
design the modules to be easy to maintain."
According to Russell, the standard interface between
software modules must be maintained religiously. It may
also be necessary, for example, to go through a procedure call and return, instead of directly accessing the
data: "This takes more run time, but it could be worth it
in terms of the cost of building and maintaining the
software." Russell is direct in his advice concerning this
extra time. "Spend the cycles!" he declares. "We already
have the power in the 16-bit microprocessors, and we
will have even more in the 32-bit processors to come.
"We've got performance to burn. Spend some of it to
ease the software problem."
Of course still of major interest to the computer
manufacturers are ways to provide this hardware performance.
Jeffrey C. Kalb, vice president of engineering at Data
General, sees the ability to place more and more gates
onto a single silicon chip as the forcing factor. "We'll
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have 32-bit microprocessors by
1985," he predicts, "and other
sophisticated chips will be available."
Reflecting growing computer industry concerns, however, Kalb is
looking to ways to preserve his architectural and design flexibility in the
face of this growing circuit integration. "Lots of bigger
computer systems are not yet amenable to the small
geometries of MOs—they need speed and drive capabilities that mos can't deliver," he notes. These demands
become especially evident on 32-bit computers. But,
Kalb says, no one computer maker "has to support a
design-from-scratch effort. Therefore, Ithink the time
of the gate array has come." In fact, he says, "Data
General is looking at gate arrays seriously for the first
time as amajor component of computer design."
The costs of semiconductors also concern him. "The
industry is nearing some limits especially in the materials costs of packaging, silicon, petrochemicals, etc." Furthermore, "the industry is now becoming labor- and
capital-intensive. This bodes ill for rock-bottom prices."
As for the type of computers to be built with these
chips, Data General will stay with bus-oriented architectures, Kalb says. "They are flexible and expandible." A
perfect example of this, he notes, is the new single-chip
Eclipse microprocessor that combines custom LSI techniques with a bus-oriented design [Electronics, Feb. 14,
1980, p. 119].
How best to use the latest semiconductor technology is
also the primary question on the mind of David I.
Caplan, the new vice president and director of development at Perkin-Elmer Corp.'s Computer Operations,
Oceanport, N. J.
"You can get big chip makers to optimize chips for
your own use. When we look at those standard chips on
the market today, we become convinced we have to go
more and more toward individual chips to build new
architectures," he says. Perkin-Elmer recently bought a
company to develop its custom LSI designs. It does no
manufacturing, but it does supply the entire company,
including the instruments and optical groups, with LSI
designs. "Ultimately we will be creating our own masks
and designing the chips around our architecture. Our LSI
people are using a cell approach in this designing,"
Caplan says.

The only standard chips Caplan is especially interested in are "mos memories. The 16-K chip is now
standard and the 64-K chip starting to become available." But using these parts will require new memory
system designs. "We've done a lot of prototype work in
error-correction code techniques because the soft-error
rate is alot higher with the higher densities," he says.
Although Hewlett-Packard is known for its custom
c-mos-on-sapphire work, it is keeping its technological
options open. It has 11 ic facilities working with nine
different semiconductor technologies, according to
Crockett. The c-mos on sapphire goes into the new
model 1000L, 300, and 3000 series (Fig. 3). But the
model 250 and desktops are all in n-channel mos. "We
believe it is healthy to have internal competition between
n-mos and c-mos-on-sapphire technologies," he asserts.
Hardware development at Prime Computer also is
being directed with an eye toward keeping open such
technological options as fully customized LSI and VLSI
chips, partially customized devices like gate arrays and
programmable array logic, standard microprocessors,
and even good old medium-scale integrated circuits.
Prime will be looking to use these chips to develop
products offering more capabilities within the traditional
price range of its equipment. Much attention will given
to developing the high end of its product line, but Prime
will also be working at extending its low end to machines
that act as nodes in networks, which Cashen sees as one
of the major directions for the industry in the 1980s.
Reliability stressed
Another consideration in designing and building systems will be ease of use and error correction. "Dropping
hardware prices are bringing equipment within the reach
of less sophisticated users, and simplicity, maintainability, and reliability of machines will be abig advantage in
that market," Cashen believes. Incorporating more selfdiagnostic capability into machines will also be away to
conserve scarce technical people. "It's cheaper to throw a
lot of silicon into error correction because it saves you
manpower that would otherwise be all tied up in extensive testing, diagnostics, and maintenance," he says.
Naturally not every company in the business is looking
to leading-edge LSI technology. "We're not technology
pioneers, but manufacturers," states Angus McLagan,
director, hardware engineering at Computer Automation
Inc., Irvine, Calif. Such an approach, therefore, eschews

If you want to go. .
It's already too late to register by mail for the NCC being
held Monday, May 19, through Thursday, May 22, at the
Anaheim Convention Center opposite Disneyland on
Katella Avenue in Anaheim, Calif., but on-site registration
is available. Attendance at all four days of the conference,
exhibit, and personal computing festival is $75, including
the price of acopy of the proceedings. Students can get in
for $10 but without the proceedings.
Those wanting to go just to the exhibits can do so for
$25 for four days, or $10 for only one day. A single day at
the program and exhibits is $25. The personal computing
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festival by itself is $9 for the four days, $15 with the
personal computing proceedings, or $5 for one day without proceedings.
In addition to the main conference itself, there are
separately priced professional development seminars that
cost $50 each.
Staffers will be on hand to register you—and explain
this price list —starting at 4 p.m. Sunday, providing an
opportunity to beat the crowds that are sure to materialize
when registration opens at 7:30 a.m. on Monday. Registration the rest of the week also starts at 7:30 a.m.
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not only radical new computer architectures, but also
first use of new semiconductor devices. Instead, it puts a
premium on innovative methods of implementing present
machine organizations, or microarchitectures, with
available, proven chips, according to McLagan. Examples at Computer Automation are two new central processors under development to upgrade present machines
and, above all, preserve existing software. These are new
versions of the LSI-2/20 and the Naked Mini-4.
Mainframe concerns
On the other hand, the big mainframe makers are
perhaps the most concerned with future semiconductor
technologies. Sperry Univac, Control Data, Honeywell,
NCR, and Burroughs all have in-house semiconductor
production facilities and are researching avariety of new
fabrication techniques and design procedures. Naturally,
IBM is leading the way with research in semiconductor
technologies, including studies of the underlying chemistry and physics (see "R&D at IBM," p. 145, and Fig. 4).
There are three concurrent efforts going on between
Univac's Blue Bell, Pa., headquarters and Sperry's Corporate Research Center in Sudbury, Mass., says Joseph
B. Tomei, director of device research. The first deals
with silicon-based components using semicustom or
quasicustom design techniques. The second is in gallium
arsenide, which will be the next in line for implementation. Sudbury has been doing materials research in gallium arsenide for over two years, and at Blue Bell, work
has been going on since the summer of 1978. Another
important area of concern for Univac is in Josephson
junction technology, which Tomei feels is up to 15 years
away as far as an actual product goes.
"We try to cover technology so that it is there on a
timely basis for development efforts," Tomei observes.
But no matter what device technology is applied,
"using LSI and VLSI with 200,000 or 300,000 gates per
chip causes a partitioning problem," he notes. "How do
you do implementations that work?" He sees the need

411111111r-

2. Programmer shortage. The scarcity of software personnel is
beginning to worry the industry, according to Gordon Bell, engineering vice president at Digital Equipment Corp. Fle thinks this problem
may be harder to solve than it has been in hardware design.

for custom chips, but notes that the semiconductor
makers are not "interested in custom or specialized
circuits. Even a semicustom gate-array structure isn't
something that you see too many of."
Univac is counting heavily on acomputer-aided design
group that does layout, sets packing density requirements, and establishes wiring algorithms. A lot of the
work is done in conjunction with several universities,
according to Tomei.
Developing and/or acquiring software to help design
these gate arrays is one of the biggest problems facing
Univac, says Tomei. Only with the smaller arrays can
some of the layout be done by hand. Tomei believes that
asoftware package will be in place within the next six
months to automatically generate these gate arrays.
As for the device technologies, Tomei notes that "gal-
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Computer designers are finding that large-scale integration makes it difficult to distinguish the computer from the chips.

Hewlett-Packard Co., for instance, managed to fit 90% of its seven-board 3000 series central processing unit onto three custom chips.
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hum arsenide is five or six times
better than silicon. The power levels
required are a factor of 40 to 100
times less than with silicon technologies," he says. He doesn't see the
companies leading the gallium arsenide development effort—Rockwell,
Hewlett-Packard, and McDonnell
Douglas—as parts vendors. So Univac is doing its own
development in that area. "We want to make sure we
have gallium arsenide covered."
"In the layout studies, we're looking at how to attack
the design problem of meshing memory with logic,"
Tomei says. "But the minute you put logic on amemory
chip, you're leaving the realm of the standard chip—
which isn't good unless you want to make all your own
semiconductors."
"But there will be a blurring of memory," he says,
especially with faster device technologies— because when
memory is on aseparate board as little as a foot away,
"it is by definition slow," according to Tomei.
Computing near 0K
At Blue Bell, the research into Josephson junctions
with its potential for ultrafast computing is a threemonth effort so far —most of the work until now has
been done at Sudbury. Blue Bell will be looking at
lead-based junctions (similar to those IBM has pioneered), while Sudbury explores neodymium-based junctions. Some of the immediate problems Tomei sees
include how to test the devices and connecting to the
liquid helium environment the devices require.
Lloyd Thorndyke, cDc's senior vice president for
research, cautions that the "center of mass is not in the
[semiconductor] foundry, but in how to cope with the
technology once you've got it." To that end CDC has
developed an extensive set of design tools and testing
4. Helping hands. The increasing complexity of software and hardware design makes use of computer-aided design imperative, industry managers say. An engineer at IBM's East Fishkill, N. Y., facility is
shown using its automated design system for gate-array layout work.

techniques to help design its Cyber 200 supercomputer
[Electronics, Feb. 1, 1979, p. 42]. These are used to
design its LS! 168 emitter-coupled-logic gate arrays,
developed with Fairchild Camera and Instrument Corp.'s
semiconductor operations and equivalent to Fairchild's
F200K chips. These tools—essentially computer-aided
design software—first simulate a chip's operation to
ensure that it will perform as expected, then facilitate
the layout of the chip, verify that the design is accurate,
and finally produce the masks for the metalization layers
that interconnect the gates arrayed on the chip.
Thorndyke points out that as the hardware becomes
more complex, such computer-aided design techniques
will become more critical. "If one's going to build larger,
more complex machines, the only way to do it is through
simulation."
Of course this implies spending a fair amount of
money on computers that help build computers. Thorndyke says this will pay for itself by improving the
productivity of the hardware designers.
Still, research and development money is not limitless,
and Thornydke says that since the industry is faced with
•an increasing capital requirement, it must change the
way it does business. In particular, he advocates closer
cooperation between the semiconductor and computer
houses. "We can leverage our development dollar by
working with someone else who does what they do best."
To encourage this cooperation, of course, the computer companies have to be convinced that the semiconductor companies are still interested in the business, which
will be relatively low in volume compared with the
demands of new chip applications in the consumer and
automobile area. But Thornydke is convinced that semiconductor companies will continue to woo computer
companies' high-technology business because "the lowtechnology, high-volume products have low margins."
And if they don't fulfill his plan, then "foreign suppliers
will supply the high-technology parts."
Nonetheless, CDC is keeping its fingers in the device
research pie. It is following Josephson junction work,
although it has no research of its own, and is also
examining gallium arsenide. Furthermore, the company
has developed and fabricated its own 256-K bubble memory chip, that it says involved advanced mask-making
techniques.
Power for terminals
The availability of cheap memory chips and complex
custom circuitry has acompany like Datapoint thinking
about putting afull business processor in every terminal
in adistributed processing system. "And we can do that
because they're going to be so cheap that you don't think
anything about wasting them," Vic Poor says.
Poor notes that Datapoint's bus-oriented Attached
Resource Computing system is perfect for tying their
powerful terminals together. "ARC is our fundamental
architecture. We see our product strategy over the next
five years capitalizing entirely on the approach," Poor
says. And that means agood portion of Datapoint effort
will be aimed at improving ARC software.
ARC encompasses multiple processors or computers
running independent "partitions" tied together by a
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5. Functional partitioning. No longer depending on new semiconductors to differentiate their products, some computer makers are doing
more design innovation. Magnuson Computer Systems functionally partitions its CPU and then hangs it on aflexible bus-oriented system.

high-speed bus. As Poor puts it, "the software that
supports an ARC system today is pretty primitive compared to what it could be. ...The bandwidth—the
amount of data you can pass between processors—is
enormous. And in a typical ARC application out there
today, those buses are just loafing."
At present, Datapoint refers to file processors and
applications processors separately, with peripherals attachable to the applications processors on a local basis.
But over the next five years, the distinction between a
file processor and an applications processor will disappear, says Poor, and peripherals will be attachable in any
manner, no matter where they are physically located.
Network architectures
Gordon Bell of DEC is also concentrating on the architectures of networks rather than those of processors.
"We continue to think about bus orientation; it is a
major issue and computer designers are far from
exhausting the capabilities of buses," he says. "But the
bus itself is moving upward into amore global context —
networks. Our ultimate goal is total transparency,
whereby all machines within an organization could be
coupled together so that the user would simply see more
capability at his terminal and deal with architecture far
less than today."
Bell foresees the black boxes of 1985 containing a
number of buses; three-level bus structures would not
surprise him, nor would the addition of a number of
specialized buses, perhaps with specialized processors
hung from them—communications and fast-Fouriertransform types are just two of those he mentioned.
"Such specialized processors already are available today,
but at high cost; by 1985, signal processing, say, will
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either cost far less to begin with or be available cheaply
through networked resource sharing. There will be a lot
of signal-processing hardware available below
$100,000."
"But I'm less concerned with what's in black boxes
than how to hook them up—to the degree that networking and interfacing with other machines conditions unit
architecture, I'm watching it closely."
At Magnuson Computer Systems Inc., technical director Carl Amdahl (son of Ism-compatible market pioneer
Gene Amdahl) adds that "circuit technology is available
to everyone within a relatively short time." Thus, he
says, "it is only through architectural advantages that a
computer manufacturer can exploit and maintain a marketing and performance advantage." The Santa Clara,
Calif., company uses a "function-slice" architecture in
its IBM-compatible M80 series mainframes, rather than
to organize its design around bit-slice processors.
This functional slice approach employs three 32-bitwide buses within the mainframe. The first of these is
the system bus between main storage and the CPU. The
second two are within the CPU: a CPU data bus and a
control bus. The cards in the mainframe sit on these
buses and can pick off specialized processor functions,
such as arithmetic processing and local storage functions
(Fig. 5).
"The bit-slice approach creates cards that perform all
functions upon a small window or slice of data," notes
Amdahl. "With our functional slice approach, each card
performs only certain functions but on the entirety of the
data. This allows us to add functions to the bus, with
each function being implemented as aseparate processor
or as a piece of a single processor." The ability to
upgrade that results helps prevent obsolescence.
El
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Technical agenda
reflects state of
computer ad

El Although often bypassed by attendees in favor of the
razzle-dazzle of the exhibit floor, the technical program
of the American Federation of Information Processing
Societies' National Computer Conference continues to
provide the broadest view of computer technology.
This year's view will also be more clearly focused and
easier to handle, says program chairman Don B. Medley.
Instead of the 156 sessions that overwhelmed attendees
at last year's NCC in New York, this year's program
features a more manageable 95 sessions. "We cut back
tremendously to reduce the number of parallel sessions."
Hewlett-Packard Co. chairman David Packard will
kick off the conference with his keynote address on
Monday at 9:30. The technical sessions themselves start
that afternoon. They are grouped into eight broad categories covering basic computer technologies themselves
and their applications (see chart).
Reflecting the increasing emphasis on software in the

TUESDAY

MONDAY
MORNING

1:30 — 3:00
Database translation
or distributed data.
base architecture

Computer
Architecture

8— 930

315 — 4:45
Survival
systems

9:45 — 11:15

Network
architecture

Change
management

Computers in
amusements and
sporting events

Applications
of
Computer
Technologies

Computers and the
performing arts
Application development methods
and systems
Persona l

1:30 — 3:00

3:15 — 445

Intelligent
memory

Supersystems
80s: problems of
designing and
programming

Computer support
behind the scenes

Computer use for
special effects and
movies and tele vision

in movie and TV

production

Tools for growth

Planning for ref ormation systems

Distributed minicomputer networks

Telecommunicafions from the
minicomputer
user's viewpoint

computing
Improving performance of computer personnel
Concurrency, consistency, and reliability in database management

Data-base design practicum

Data-Base
Management
and
Communications

Technologies

Software
Engineering
Technologues

I
ADDRESS

Developing
technologies in
office automation
systems

Management of
information
technologies in
the 80s

Office automation
and the executive
suite

Solar-energy
computer-simulation
modeling

Advances in
process control

Numerical methods
for the 80s

TRAC: an
architecturally
flexible multiprocessor multimemory system

1

Simulation

1
KEYNOTE

Office
Automation

Architecture of
the next generalion of data-base
management
systems

MUMPS: the David
and Goliath story in
sotware
f
engineering

ADA — where it
stands now

Pascal in the real
world

Implementing asoftware management discipline
Privacy protection
in transborder data
flow

Social
Dynamics
and
Special
Topics

Image Processing
and
Computers in
Medicine
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Early experiences
in complying with
foreign restrictions
in privacy laws
The social dynamics
of computing use
in organizations

User requirements
and software
specifications

Software engineering education

Economics of
software

High -level
languages for
m i
cro p
rocessors
Microcomputers
and privacy

In-house informa tiny systems
Libraries of the

future

Venture capital

Medical imaging

Medical
education
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industry, some 20% of the sessions pertain to software
engineering. These will examine the tools and techniques
for systematic software development and ensuring program correctness and reliability. Of special interest will
be alook at Ada, the Department of Defense's high-level
programming language, on what session leader Hal Hart
of TRW Inc. calls its first birthday.
Office automation, the hottest business application of
this technology these days, will be explored in several
sessions that range in content from how to analyze the
office procedures to be automated to what is available in
electronic mail systems.
Data-base processors seem to dominate the sessions
devoted to computer architecture. The impact of very
large-scale integrated circuits will be examined as well.
Roughly half of these sessions will have published
papers—a total of about 145. The other half will feature
panels of experts who will deliver oral remarks. Medley

says the mixture is perfect for covering the computer
industry. "This is particularly important in fast-moving
technical areas," he observes.
Also, he notes that many busy experts in the field are
neither able nor willing to write papers these days. "But
we still want published papers because these provide a
record of the state of the art at this point in time."
The popular professional development seminars,
instead of lasting an entire day as in the past, now come
in half-day versions as well, Medley notes. "This enables
aperson to attend aseminar in the morning and then go
to related technical sessions in the afternoon that can
expand upon or enhance the material presented in the
seminar."
This year's NCC promises a full schedule. Bring comfortable shoes—getting to sessions around the mammoth
Anaheim convention center will entail a great deal of
walking.

WEDNESDAY
8- 9:30

945 - 11:15

THURSDAY

130 - 300

3:15 - 4:45

8- 9:30

Issues of data hase
machine design

Computers in
home entertainment

Computers in
animation

Decision support
systems

Control and
audit

1,30 - 3:00

315 - 445

Data-base
processors

CONLAN -A formal
construction
method for hardware description

Impact of very
large-scale inte.
gration

Microprocessing:
facilities, training
and applications

Techniques for
improving dataprocessing staff
performance

Management:
new concerns and
opportunities

Distributed
systems

Education in
information systems

Keys to distributed
processing

How to recruit,
develop, and retain top dataprocessing talent

945 - 11.45

The many voices
of data-base
management

Data-base
technology

Implementing a
data-management
plan and query
approaches

Tightly coupled
distributed architecture design

Practical natural
language access
to data base
Distributedprocessing systems
concepts

Applications of
office automation

Software
reliability

Modeling of
office procedures

Electronic
mail

OSS gives credibility to management information
systems and data
processing

Simulation aplanning tool

Trends in software
reliability

Tools for verificatino and validation

The developing
information
inf restructure

Software
models
Simulation in
small business
The program
development
environment

Software requirements engine ring
Changing technol.
ogies of recording
data
Auditing-systems
security

Software engineer.
ivg technology
transfer
'
Software quality
assurance
Mass market
computers
Green thumb concept of data dis.
semination
Communication
protection

Quantitative
measures of the
quality of programs
and systems

Energy considera.
trono in computer
installations
System concept
development
Social impact of
personal computing

Computer software standards
Software
testing

Social service
delivery systems
Trusted computer
system developments
Computerized
production and
the worker
Privacy protection
in the U.S.
Voice communications with computers

Image
understanding
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Modern trends in
facsimile data
compression

Real-time image
processing
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Introducing GenRad's enhanced 2270—the first analog/digital in-circuit
test system with all the right answers.
Our new system is so unique, so advanced, so accurate, it begs to be compared with
every other system on the market.
To make your comparison alittle simpler, we'll give you the three toughest questions
you can ask about any test system.

1. Can your system test MS! and LS! boards?
This simple question will weed out quite afew systems right off the bat. Most systems
can power an MSI or LSI, but that's it. GenRad's 2270 accurately verifies the functionality
of adevice.

2. Can it test each device comprehensively? Simultaneously?
This is where the competition starts dropping by the wayside. Almost every other
in-circuit system can only test asingle pin at atime. That's hardly the way to test acomplex device. Hardly the way to test aboard quickly and efficiently.
GenRad's 2270 uses anew technique called "parallel stimulus/response." It simultaneously tests both the inputs and outputs of each device. And since each pin is backed
by amemory, it can deliver acomplete stored pattern sequence in aburst. That means
you can test every device comprehensively. Efficiently. Simultaneously.

3. Can it easily differentiate between abad interconnect and a
bad device?

Every other company has to answer no. So you may end up throwing out
aperfectly good device because of abad connection. And that can cost you
thousands of dollars every year.
With the GenRad 2270, our unique new SCRATCHPROBING Tm technique lets you know exactly what's wrong in seconds. If an IC tests faulty, just
run the probe across the pins. You'll know in seconds whether it's the IC at fault
or the interconnect.
That's the new 2270 from
GenRad. Compare it. Ask these
questions of any other ATE company
in the industry.
But don't hold your
breath waiting for an answer.
For more information,
write GenRad, Concord, MA
01742. Or call the sales office
The GenRad 2270's powerful and flexible Automatic Test Generation software
package automatically defines digital stimulus and expected responses for each IC.
nearest you.

Q

GenRad

Put our leadership to the test.

Atlanta (404) 394-5380; Boston (617) 646-0550; Chicago (312) 884-6900; Cincinnati (
513) 831-9210; Dallas (214) 234-3357;
Los Angeles (714) 540-9830, New Jersey (201) 791-8990; New York (2l2) 964-2722; San Francisco (408) 985-0662;
Washington, D.C. (301) 948-7071.

Circle 153 on reader service card

If that isn't enough to wake you
up, this is: $970.*
That's right, well under a
thousand dollars for the most
versatile test instrument we make.
Model 148 contains two complete
generators: amain function
generator and a modulation
generator.
The main generator outputs
200p.Hz to 20 MHz with up to 30
volts peak-to-peak. You can
modulate the amplitude from zero

through 100%. Modulate or sweep
the frequency through three
decades. Modulate phase plus or
minus 50 degrees.
The main generator output can
also be internally or externally
triggered and gated, or varied in
symmetry for pulses and ramps.
And here's another eye-opener
—an -overload - alarm lights
when your output is being
distorted.
Check us out against the

competition. You'll see that, once
again, we've caught the other
guys napping.
For information, circle our
reader service number or contact
us direct.
Wavetek, RO. Box 651,
San Diego, CA 92112. Phone (714)
279-2200 TWX 910-335-2007.

AVETEK
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Recovering analog signals
economically from BCD outputs
A monolithic digital-to-analog converter makes it simple to add
analog meters to an instrument or create feedback to its analog inputs
by Gary Grandbois,

Precision Monolithics Inc., Santa Clara, Calif.

I=1 Low-cost digital meters, with their highly accurate
readouts, now adorn most instruments and control systems. Nevertheless, the input and control signals of this
equipment remain analog, and they cannot easily or
inexpensively be made to benefit from the accuracy of its
binary-coded decimal output.
A low-cost monolithic BCD digital-to-analog converter
(Fig. 1) is intended to remedy this situation. Designated
the DAC-20, it produces an output current as a function
of its input BCD number and reference current.
The two-digit DAC-20 is the first of a new breed of
low-cost BCD interface converters. A bipolar multiplying
d-a converter with complementary current outputs, it
can be used with either positive true or negative true
(complementary) logic. The DAC-20's output features
wide voltage compliance of — 10 to + 18 volts, making
possible direct current-to-voltage conversion through a

resistor to ground or another voltage source.
Nor does it matter what kind of BCD output an instrument has, be it bit-parallel digit-serial (multiplexed BCD)
in format or fully parallel (for printers). A BCD d-a
converter such as the DAC-20 can be readily interfaced
to an instrument with any of these BCD outputs through
direct connections or via opto-isolators for high commonmode-voltage protection.
Analog indications still in demand
Despite the fact that much of the output of instruments and controls is digital numeric data, analog output
displays are still in demand. A BCD d-a converter can be
used in an instrument to drive an analog meter or
strip-chart recorder, for example. This allows the instrument user to grasp output information with relative ease.
An analog hard-copy output of an instrument enables
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1. Analog output. This monolithic BCD d-a converter allows instruments and controls with BCD outputs to drive analog displays
inexpensively. The output current from the device's analog switches can be converted into avoltage through aresistor termination.
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the user to focus on a graph's or curve's particular
segment and spot trends that would normally be
obscured by digital readouts.
Analog output meters for instruments are ideal for
indicating the degree and direction of trends and for
revealing rates of change. On the other hand, digital
displays provide precise readings without the analog
display's ambiguity and vulnerability to the subjectivity
of the viewer's interpretation. Thus the ideal display is
one that combines a digital and analog readout. Not
surprisingly, a recent trend is to supply analog readout
options for digital multimeters in the form of analog
meters or bar graphs.
Process control is another application. The output of a
digital instrument monitoring a process can be fed into
the DAC-20. The DAC-20's output is then fed back to
the monitored-process input to complete aloop. As in the
analog meter application, the only additional component
required is a precision voltage reference input for the
DAC-20. A thermocouple monitor, for example, can be
turned into an oven controller.
A particularly useful application of a BCD d-a converter is adding more functional capability and intelligence
to any instrument that uses aseven-segment-type numeric display. The input analog-to-digital converter or frontpanel thumbwheel switches employed in such an instrument make use of aBCD coding format.
Parallel BCD formats are usually found in older instruments and ones not designed with large-scale integrated
circuits. This output format allows easy interfacing to
the DAC-20's input. Bit-parallel digit-serial (multiplexed) BCD formats are usually available in 4-bit arrangements, where successive 4-bit digits are multiplexed on a4-bit bus and identified by additional signal
lines known as digit strobes (or digit-select lines). These
multiplexed lines must be demultiplexed into a fully
parallel format, however, before a DAC-20 BCD d-a
converter can be used. A latch ic can perform this
function ahead of the DAC-20. It can be used for
systems with inter-digit blanking (where dead time is
available between digit select lines) and active-low digit
strobes. Each time the digit-select line goes low, the 4
bits of BCD data are loaded into the 4-bit latch.
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2. Automatic zeroing. A BCD d-a converter can be used for zerooffsetting applications. The digital panel meter and transducer combination displays a nonzero value, which causes the d-a converter to
generate anegative error-correction feedback signal.
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3. Bipolar nulling. For bipolar automatic nulling applications, additional components such as an analog switch (CD4066) and a differential amplifier (0P-02) are needed. This allows the BCD d-a converter to function as asign and magnitude circuit.

In scale
The combination of latch and BCD d-a converter can
be applied to a variety of systems, including those that,
like modern weighing scales, use digital panel meters.
In auto-null and auto-tare weighing-scale applications,
the DPM serves as the a-d converter, producing a multiplexed BCD output. Besides activating a digital display,
the DPM's output can be fed into a BCD d-a converter
through an 8-bit latch. Figure 2 shows a weighingsystem circuit in which aBCD d-a converter is used along
with zero-offsetting negative feedback. When the transducer and DPM combination reads a number other than
zero (for those cases in which azero reading is in order),
the number is loaded into the 8-bit latch, causing the
BCD d-a converter to supply a difference voltage to the
DPM over a return loop. This voltage acts to return the
weighing system rapidly to azero input reading.
Use of the DAC-20 BCD d-a converter in the circuit of
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4. Self-calibration. A digital voltmeter (the 41
4 -digit a-d converter)
/
can have self-calibration with the use of a BCD d-a converter. The
instrument's error code is loaded into the 8-bit latch, causing the
BCD d-a converter to supply the proper correction voltage.
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5. Resistance. A BCD d-a converter can provide a digital voltmeter with high and low resistance measurement capability. A programmable
current source provides the resistance-to-voltage conversion in the resistor ladder network, for input to the digital voltmeter.

Fig. 2 permits the nulling of 41
/
2-, 5
1
/
2-, and 61
2 -digit
/
panel meters. The applications are many and varied.
They range from auto-tare digital scales, where the tare
button is pushed to subtract the weight of the empty
container (the tare weight) from subsequent weighings,
to push-button zeroing, to cancel non-ideal transducer
and signal-conditioning offset voltages.

Self-calibration of instruments is another useful application of the DAC-20 BCD d-a converter. This can be
achieved in conjunction with a laboratory standard for
voltage, current, resistance or temperature.
Figure 4 illustrates one such application in which the
two-digit BCD d-a converter is used in conjunction with a
nonvolatile memory that stores the system's digital error.
Regardless of the number of BCD d-a converter digits,
Nulling voltmeters automatically
the device's drift as well as that of the reference voltage
The approach illustrated in Fig. 2can also be used for are assumed to be less than two least significant digits—
automatic nulling of digital voltmeters. Through the use stable enough in terms of this circuit. Thus when a
of a 4-bit latch at the digital voltmeter's output, a laboratory calibration standard with an output of 10^
DAC-20's output can be fed back into the voltmeter's
(where n is the number of digits) is applied to the
differential input for analog subtraction. The DAC-20
instrument's input, the error code is loaded into the
essentially adds null correction to the last two least dual-digit 8-bit c-mos latch. This latch then supplies the
significant digits of the voltmeter's a-d converter input.
proper correction voltage, through the BCD d-a convertThe 4-bit latch stores the null word and loads it into the er, at the push of an activating calibration button.
DAC-20 upon anull command from apush button. The
Although the error-correction technique in Fig. 4 is
DAC-20's nulling output is subtracted at the voltmeter's nonlinear, the error is less than 1 LSB over the instruinput until either the latch is cleared or a new null is
ment's full 100-count range. This can be seen from:
entered. No potentiometer adjustments are needed since
AYR = (% error X V R) — (% error x AVR)
the entire operation is automatic.
In weighing applications, of course, there are no negawhere V R is the reference voltage.
tive weights and this nulling circuit is in fact useful only
Assuming that both the error and the V R corrections
for unipolar operations. For bipolar nulling applications, are small (on the order of 1% each), the equation
therefore, a sign-and-magnitude BCD d-a converter is
reduces to:
needed (Fig. 3). Adding a complementary-MOs IC
z1VR = % error x V R
switch, abit-level shifter, and adifferential amplifier to
the DAC-20 BCD d-a converter provides the necessary and the BCD d-a converter adds the stored error term to
sign-drive and output-polarity reversal.
the a-d unit's reference voltage for acorrect display.
Thus equipped, the DAC-20 can be used to drive an
Since the BCD d-a converter's correction voltage
analog meter where only the magnitude and the sign of a applies to only the last two digits, its inherent drift is
digital instrument's output are observed. The most sigreduced by the ratio of the d-a and a-d converter
nificant digits of adigital voltmeter's output are latched codes—that is, 100/10,000 or )/100 for a41
/-digit instru2
into the 4-bit latch IC, which supplies a continuous ment, and 'Ao for a 31
/-digit one. Even the use of the
2
digital input to the DAC-20. The converter's output is lowest-grade BCD d-a converter like the DAC-20Q is
manifested as acontinuous analog display on the meter.
possible in the circuit of Fig. 4. Such aconverter contrib-
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6. Auto-calibration. Automatic calibration of adigital multimeter's resistance measurements is possible with the use of a BCD d-a converter.
This circuit functions in the same manner as the one in Fig. 4except for areversal in the sense of correction.

utes only a maximum temperature coefficient of 0.8
parts per million/ °C to a41
2 -digit instrument.
/
The application of the DAC-20 BCD d-a converter is
also useful in resistance measurements. The converter's
wide output compliance of — 10 to + 18 V and its low
temperature coefficient of 50 ppm/ °C make it ideal for
such applications.
An important feature permitted by the DAC-20 is
that its input current can be reduced by a factor of 10
under logic control. This makes it possible to measure
high and low resistance by gain-switching amultimeter's
a-d input converter to compensate for the current
change. Thus pn-junction resistances can be measured
with and without forward biasing, for high- and lowresistance measurements, respectively.
A resistance-measurement circuit (Fig. 5) involving
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resistance-to-voltage conversion via a programmable
current source can make use of the DAC-20. The input
resistor network of amultimeter can be used to program
the output current.
A further refinement of the circuit in Fig. 5 makes
possible the automatic calibration of multimeter resistance measurements. All that is needed is the addition of
a self-calibrating circuit with a BCD d-a converter
(Fig. 6). This circuit functions in the same manner as the
one in Fig. 4, except that the sense of correction is
reversed—that is, I. is used instead of l. An increase in
the voltage causes adecrease in the instrument's reading,
and vice versa. This circuit also requires the use of a
calibration standard resistor of a power of 10 (here, 1
kilohm), so that the stored correction term or error is a
decimally related value.
El
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100-MHz oscilloscope displays
innovations in digital storage
Overcoming some of the drawbacks of earlier digital storage oscilloscopes,
unit samples at rates closer to theoretical maximum and coins new specification
by Thomas P. Dagostino and Michael R. Turner,
LI Digital storage oscilloscopes are finding quick acceptance among those who understand their advantages. And
recent innovations incorporated in the model 468 portable oscilloscope have overcome some of the problems of
earlier digital scopes, such as jitter and envelope error,
while at the same time boosting the useful storage bandwidth of the instruments.
An important advantage of the digital storage scope is
ease of operation. Waveform storage is usually controlled by asingle switch or push button, asystem much
easier to use than, for example, variable-persistence storage with a cathode-ray tube, where several interactive
potentiometers control the storage of asignal.
Another advantage is evident after a waveform has
been acquired. Digital storage scopes have bright, crisp
displays with better contrast than CRT storage scopes.
The information in memory can be displayed on the
screen using a constant refresh rate. Thus the display
quality can be as good as that offered in nonstorage
modes. Storage time is essentially unlimited and no
fading or blooming will occur, no matter how long the
waveform is stored or displayed.
With their ability to store multiple waveforms, digital
storage scopes can be used like split-screen bistable
storage scopes. What's more, some of them allow cap-

1. Aliasing electronically. The 5-MHz signal shown above was

Tektronix Inc., Beaverton, Ore.

tured waveforms to be expanded and repositioned. Thus
two waveforms can be overlaid for comparison, with fine
enough trace quality to make this feature quite useful.
Additionally, internal or external waveform processing
is possible with digital scopes. Features such as signal
averaging to remove random noise or cursors for digitally controlled time and voltage measurements are available. If more extensive processing is needed, data can be

RIM MI IR
111111,111111111
t11111111/11111
111111811121111.1111111111
11111111M11111113

11

2. Aliasing by eye. Even though samples were taken at a rate well

sampled at a rate of once per cycle, far above the Nyquist limit.

below the Nyquist limit, the display above looks like many untrig-

Connecting the sample points with only the knowledge that the

gered sine waves because the eye tends to join points closest in

original signal was asine wave gives the aliased 1-MHz signal below.

space. The expanded display below shows the signal's true shape.
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King Kong in adigital world
Building on the strength of its 100-MHz 465 oscilloscope,
often referred to as the "King Kong of oscilloscopes"
because of its towering market position, Tektronix has
raised the 468 digital storage oscilloscope. At first glance
the new scope even looks identical to the 465B44, the

transmitted over interfaces such as GPI Bor RS-232.
Digital scopes have also had their limitations. Perhaps
the major one is the limit on storage bandwidth that has
resulted from the relatively low speed and high cost of
analog-to-digital converters and memory. Whereas a-d
technology is advancing continually, digital storage
scopes have a long way to go before competing with the
fastest CRT storage scopes. Whereas the latter instruments can hold nonrepeating signals with frequencies of
up to 400 megahertz (2,500-centimeter/microsecond
beam writing speeds) with variable-persistence storage
and 100 mHz (350 cm/its) with bistable storage, digital
storage had been limited to nonrepeating waveforms of
about 1mHz before the 468.
The storage bandwidth limitations of digital storage
scopes have their roots in both sampling theory and
display technique. Disregard for these limits results in
different forms of aliasing —the signal displayed does not
provide a good representation of the actual signal
acquired. Aliasing can occur either because of the way in
which the signal is sampled or because of the way the
human eye perceives it.

4656 oscilloscope introduced at NCC last spring [Electronics, May 24, 1979, p. 281] with the optional DM44
digital multimeter "penthouse" added.
In nonstorage mode, the 468 is the functional equivalent
of the 465B; it displays dual traces up to 100 MHz at 5mV
per division, has a 2-ns-per-division sweep rate with X10
sweep magnifier, and provides trigger viewing, avariety of
triggering modes, and an alternate sweep mode. In adding
storage capabilities, Tektronix designers revised operation
of the DMM, making it adigital storage pod.
The 468's pod is autoranging, so the range-selection
push buttons of the DM44 have been replaced with keys
to select store or nonstore operation, storage mode, and
reference storage. The resistance, temperature, and period (1/time) functions of the earlier penthouse have also
been eliminated to make room for buttons, which select
pre- or post-trigger view and sine or pulse interpolators.
With the pod, bright-spot cursors select time- or voltage-measurement points. The cursors are placed on the
waveform using the cursor position knob on the pod. The
knob also selects the number of sweeps to be averaged if
that storage mode is selected. With all these changes, the
user can call into play the 468's full storage/display
capabilities.
-Richard W. Comerford

version, or alias, of the actual signal. Figure Ishows a
5-MHz signal digitized at 4 MHz and the resulting
display, an aliased image that appears to be a 1-MHz sine
wave. Aliasing can only be prevented one way—by sampling a signal more than two times per cycle of the
highest frequency it contains.
The storage bandwidth limitations of digital storage
scopes are also determined by the way astored signal is
displayed. With the dot display used in some digital
storage scopes, another type of aliasing—perceptual
aliasing —can take place with signals that are well below
the Nyquist frequency. Perceptual aliasing —seeing the
wrong signal despite theoretically adequate sampling—is
aresult of the eye's tendency to join the closest points in
space to make an image, although these may not be the
closest points in time. Figure 2 illustrates this. Joining
the sample points eliminates perceptual aliasing, asolution incorporated in several digital storage scopes.
Phantom carrier

Whether the dots are joined or not, another type of
perceptual error can occur in which the displayed signal
seems to be amplitude-modulated—that is, it appears as
Recovering signals
acarrier wave inside an envelope. This envelope error is
a function of the number of samples per period, or
Sampling theory states that to be recovered completesample density—when the digitizing rate is too low,
ly a signal must be sampled more than twice per cycle.
samples will not always be taken at, or very close to, the
Another way to describe the limitation is by the so-called
peaks of the waveform. Figure 3 shows the envelope
Nyquist frequency, which is equal to one half the digitizerror increasing as the number of samples per cycle, or
ing rate. No signal at or above the Nyquist frequency
can be recovered. Note that the Nyquist frequency rate sample density, decreases with afixed digitizing rate.
A third type of problem that is display-related and
is an asymptotic limit—exactly two samples per cycle
greatly
annoys users is horizontal jitter.
will not do.
With digital storage, the trigger point is a reference
If a signal is sampled two or fewer times per cycle, a
for stopping signal sampling. Since that point occurs
phenomenon called aliasing can occur, in which the
asynchronously with respect to the sampling clock there
reconstructed signal turns out to be a lower-frequency
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3. Pseudomodulation. A perceived envelope, seen most noticeably at bottom right of figure, results even when a vector interpolator is used
to correct sample points because those points do not occur frequently enough to capture values at or near the signal's maxima or minima. For
each of the above displays (showing 2, 8, 16, and 24 cycles), 64 samples are taken regardless of the number of cycles.
is a ± 1
2
/
sample interval uncertainty each time a waveform is acquired. When the same waveform is acquired
many times, the resultant display can look much the
same as a jittery analog display. Jitter becomes very
noticeable in expanded waveforms or waveforms with
low sample density, where ± 1
/ sample interval can be a
2
significant fraction of the screen or awaveform cycle.
Recognizing these disadvantages that have plagued
other digital storage scopes as well as the advantages
digital storage offers in a general-purpose oscilloscope,
Tektronix developed its 468, which combines 10-MHz
useful digital storage with all the nonstorage capabilities
of the industry-standard, 100-MHz 465B (see "King
Kong in a digital world," opposite page). Key to overcoming the disadvantages was the development of avery
fast digitizer in combination with stored-signal—processing capabilities that permit the user to select a display
scheme that is appropriate to the particular measurements he is making.
The heart of the 468 acquisition system is a 25megasample-per-second a-d converter. Inside this very
high-speed converter are 255 strobed comparators with
decoding logic to convert the outputs of the comparators
into an 8-bit data word. The digitizing rate varies from
10 samples per second at a 5-second-per-division sweep
speed to amaximum of 25 million samples per second at
sweep speeds of 2 microseconds per division and faster.
Until now, this maximum digitizing rate has been speci-
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fied by digital storage scope manufacturers to suggest
the storage bandwidth of digital storage oscilloscopes.
Although this specification indicates the Nyquist frequency, it does little to allow apotential user to compare
them with CRT storage scopes. This is because the fastest
signal that can usefully be digitized and displayed
depends not only on the digitizing rate but also on the
display technique. This combination is embodied in the
concept of useful storage bandwidth (usB) (see "About
the new scope specs," p. 164).
Reducing samples
For sine waves, approximately 25 samples per cycle
are necessary for a dot display to give an accurate
representation of the signal. Were it to provide such a
display, the 468's useful storage bandwidth with this
type of display would be 1 MHz. Joining the dots with
vectors improves this ratio to only 10 samples per cycle,
so the USB is therefore 2.5 MHz. But by internally
processing astored signal using its sine interpolator, the
468 requires only 2.5 samples per cycle to display sinusoidal signals accurately and thus achieves a useful
storage bandwidth of 10 MHz.
The use of this proprietary sine interpolator prevents
envelope errors from occurring during sine-wave measurement; it looks at the relative location of each sampled point before interpolating intermediate points
between the last two sample points. Several factors in the
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USB (mHz ) = digitizing rate fflo /K
where K is 25 for dot displays, 10 for vector displays, and
2.5 for asine interpolator like that used in the 468.

design of the interpolator are balanced against each
other, the most important being processing time, amplitude response as the signal approaches cutoff frequency,
and impulse response. Basically, the sine interpolator can
be considered an approximation of an ideal brick-wall
filter, which drops all frequency components above the
usable storage bandwidth.
As such, the interpolator works wonders with sinusoidal signal samples, but its manipulation of pulses would
be less than ideal. This is why a pulse interpolator like
that in other digital scopes is also provided.
Fourier analysis shows that a step consists of many
harmonics all summed together. As the step time
decreases, asystem with agreater bandwidth is required
to pass the signal without degrading its rise time. If a
step that contains significant energy beyond the cutoff
frequency is put into the sine interpolator, it will emerge
with preshoot and overshoot. This preshoot and overshoot on asquare wave are similar in appearance to the
Gibbs phenomenon.
If the signal presented to the 468 sine interpolator has
many samples on the rise time, the convolution of the
impulse response of the filter and the input waveform
will not produce any distortion. When there are less than
three samples, the preshoot and overshoot will begin to
manifest themselves.
When there is only one sample on the rise, the convo-
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VECTOR INTERPOLATION

10 samples per cycle. If the digitized information is passed
through an interpolator— in this case, a digital low-pass
filter —the original signal can be recreated from fewer
samples.
With the sine interpolator in the 468, only 2.5 samples
per cycle of a digitized sine wave are needed to display
that waveform. This is a sample reduction factor of 10
over a simple dot display and a factor of 4 over a simple
vectored display. The accompanying screen photos demonstrate the result of digital interpolation.
With this background, the useful storage bandwidth of
digital storage oscilloscope can now be defined with the
following equation:

E INTERPOLATION

Sampling theory states that more than two samples per
cycle of asine wave are needed to characterize the signal.
But despite this mathematical acceptability, ergonomically
speaking, asignal shown with little more than two dots per
cycle is impossible to understand. Increasing the number
of samples per cycle begins to show the shape of a sine
wave, and at approximately 25 samples per cycle the
display is unmistakably that.
When vectors are used to connect the slightly more than
two samples per cycle of a sine wave, the display is again
meaningless. As the number of samples increases, however, the sine-wave image starts to appear. Now approximately 10 samples per cycle alone are needed to define it.
Since mathematically the signal can be defined with
little more than two samples per cycles, it should be
possible to represent the signal to a user with fewer than

1MHz

DOT INTERPOLATION

About the new scope spec
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RISE TIME
160 nanoseconds

80 ns

4. A matter of interpolation. Signals with rise times of 160, 80, and 6ns are reconstructed using asine interpolator (a, b, and c, respectively)
and a pulse interpolator (d, e, and f). When fewer than three samples are taken during rise time as in c, the sine interpolator produces
overshoot and undershoot in the reconstruction. For this reason, both interpolators are included in the 468.

lution of the input step and the impulse response of the
filer yields the integral of the impulse response. This
integration can be plainly seen in Fig. 4. As the number
of samples on the rise decreases (Figs. 4b and 4c) the
amount of preshoot and overshoot increases. Figures 4d,
4e, and 4f show the input waveforms processed by the
pulse interpolator of the 468.
To provide the greatest possible measurement accuracy with all possible input signals, it was decided that the
468's users should be able to select the form of interpolation, hence the inclusion of the pulse interpolator.
Judicious use of the 468's high sampling rate permits
it to address other shortcomings digital storage scopes
have had. The time resolution of digital scopes is not as
great as that of CRT storage scopes: digital sampling is a
discrete process, whereas CRT storage is continuous,
making CRT-stored signals infinitely divisible. This has
made certain measurements more difficult, if not impossible, with digital storage scopes.
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For example, suppose the one-time occurrence of the
time difference between two 10-µs pulses about 7 seconds apart were to be measured. Using CRT storage, the
time base could be set to one division/s and the scope
triggered by the first pulse. The time between pulses
could then be read from the screen-stored signal as the
length of time from the start of the trace to the displayed
second pulse.
Resolving the differences
Making this measurement with most digital storage
scopes would be more difficult. First, asample rate fast
enough to guarantee capturing the pulses—say 5microseconds per sample—would be needed, as well as a
record length long enough to capture over 7sof information. Assuming a 10-s record length and 5¡is per sample,
2 megabytes of memory would be needed in order to
acquire the signal.
The 468 allows this type of measurement with its
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5. Judicious capture. To display two 10-as pulses the scope must
sample at 25 megasamples/s. Since retaining all samples for the
10-s interval shown would require massive memory, only the maximum and minimum of each 50 samples are stored in envelope mode.

envelope mode, which effectively uses two sampling rates
to capture the pulses and the time difference.
The overall sample rate is controlled by the time/division setting. Each horizontal division represents 50 samples; dividing the time/div setting by 50 gives the sample
rate. For instance, if the time/div setting is 1s/div, the
sample interval is 1 s/50 samples, or 20 milliseconds/sample.
But the 468's high-speed a-d converter can go much
faster. In this situation, it is beneficial to use the converter's full sampling capability to determine during which
two 20-ms sample intervals the two 10-s pulses
occurred. The envelope mode runs the converter at afast
rate (in this case 200 nanoseconds/sample) and looks for
the minimum and maximum values that occur in the
window between sample storages. These values are recorded in memory, and the 468 display (Fig. 5) shows a
10-s record with the two 10-µs pulses easily and clearly
displayed.
The envelope mode is also useful for catching glitches
or indicating occasional dropped or extra pulses in a
pulse train, when multiple sweeps are acquired and
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displayed. In this mode, the firmware routine that transfers information from the acquisition memory to the
display memory also performs another minimum and
maximum comparison. The new data is compared with
that already in the display system, and only the minimum and maximum values for each sample window are
retained. This enables the user to see how an input
waveform is changing over a user-selectable number of
sweeps—from 1to 256, as well as continuously.
The 468's unique envelope mode is also useful as an
aliasing indicator. If aliasing is not occurring, the envelope mode display will look like the normal storage
acquisition display. If a signal is being undersampled
and aliasing is occurring, the envelope mode will indicate
this with a solid band across the oscilloscope's CRT
display.
The 468's display also incorporates jitter correction,
solving aproblem that has plagued all other commercial
digital storage scopes. The jitter-correction circuit corrects for the ± 1
/ the sample interval shifting of a
2
waveform caused by the asynchronous relationship
between trigger point and sample clock.
First, during acquisition the time between the trigger
and the next sample clock is measured. A horizontal
offset is then computed and the offset summed with the
ramp displaying the digitized waveform. This results in a
stable waveform on the CRT display, even when the
waveform has been expanded. Though the technology
needed to correct jitter is not too difficult to implement,
other scope manufacturers seem not to have felt the need
to include it.
These innovations address three shortcomings present
in previous digital storage oscilloscopes. Display interpolation improves the useful storage bandwidth possible
with aparticular sample rate. The envelope mode detects
aliasing and also catches glitches and other fast pulses.
Jitter correction helps make the displays useful, even at
low sample density. Such advances let digital oscillography achieve its full potential.
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TIGHT MONEY
INTRODUCED NEW KINDS OF
BOARD T ST PROBLEMS.
Solving board-test
problems within a
tight-money budget.

For µPs and µCs,
present and future.

Old ways of testing
IC boards don't work very
well on e-based products
So far, attempts to fill the testing
gap have proved expensive
or inadequate. Or both. And they
usually need an engineer to run them.
The MicroSystem Analyzer,
on the other hand, doesn't need an
expert or afive-figure budget to
troubleshoot fast and accurately to
the node level.
To do this, Millennium pioneered the concept of testing from
the inside out. Instead of making
edge connections or using abed of
nails, you unplug your microprocessor and plug our system right into
your esocket. To test any board
or node with which the µP can communicate, just push acouple of buttons, and you're off and running at
system speed up to 5MHz — so you
catch more faults. And in atrue
system environment.

Here Today
8080A
8085A
6800
6802
Z80A
8048
8021
8049
8748

Simple programming;
exhaustive testing.
It doesn't take much preparation to run complete system tests.
You can write test programs using
your system's programming
language, and conduct Go/No Go
functional testing of your production boards. With Signature Analysis,
you can trace afault to adefective
node. And in the near future, Millennium will be offering FASTPROBE

software that turns your MicroSystem
Analyzer and aPDP-11 minicomputer into an interactive fault-isolation
system that's simply unexcelled.
To make things even easier,
you can easily modify your existing
diagnostics to run on the MicroSystem Analyzer.
The low price of success.
This new approach to testing
also breaks some cost barriers. With
astarting price of $4600, you can
afford to share your test, QA, and
maintenance loads. And, when you
change to adifferent microprocessor,
all you do is change the low-cost
personality cards in the Analyzer.
For factory-field compatibility,
your service force can also take it
right to the customer, replace only
defective boards on-site, spearhead
repairs at your local office, using factory level diagnostics. The MicroSystem Analyzer also has an optional
RS232 capability, making it ideal as a
test station or for remote field service.

Our other two products, the MicroSystem Designer and MicroSystem
Emulator, will help engineers get
their jobs done better, faster and
cheaper, too. So you can look to Millennium for the new ways to solve the
new microprocessor problems—all
the way from µ13 evaluation and
product development to system test
and field service trouble-shooting.
Get your hands on.
For more information on
the MicroSystem Analyzer or afree
reprint of our 30-page "Designers
Guide to Testing and Troubleshooting
Microprocessor-Based Products:'
call or write Millennium Systems,
19050 Pruneridge Avenue, Cupertino,
California 95014. (408) 996-9109.
See the Millennium
demonstrated at Electro Booth
#1911 and #1912.

MILLENNIUM
asubsidiary of American Microsystems, Inc
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More Tomorrow
6801
8035
8039
8041
and more

MILLENNIUM
INTRODUCED ANEW KIND
OF BOARD TEST SOLUTION.

Status indicator
lights let you know
things like. "Is your
system clock
working?"

The 20-character
alphanumeric display can be programmed to lead
the operator stepby-step through
your test, and tells
whats' happening in
simple statements
like "RAII/1 error
LOC 0802"

You can do long
distance trouble
shooting by phone
with our remote
communications
option.

.sQ

ifetw

Run your test program at full clock
rate, or single step
through aprogram.
Or loop on aspecial
subtest for those
hard-to-find intermittent faults.

ost tests only
need acouple of
keys to run. The
other keys are there
to give you greater
flexibility rmore
in-depth
g.

Take out your pP
plug us in, and your
test is underway

fey't6 &it sys"Ieer
tern's universality
44ell°

tion

To test achlferent
µP-based system
lust change the
Emulator

Probe detects faults
using Signature
Analysis, transition
counting and time
domain analysis.

Engineer's notebook
LR oscillator indicates
inductance directly
by John Jamieson
Technical Analysis Corp., Atlanta, Ga.

Inductance measurements accurate to within ± 10%
may be made simply if the inductor is connected into the
frequency-determining portion of this low-cost LR oscillator. Component values have been selected so that the
oscillator's period, in seconds, equals 0.01 times the coil's
inductance in henries, over the range from 0.5 millihenry
to at least 10 H. Thus the inductance can be read directly
from a period/frequency counter connected to the circuit's output.
Al of the TL084 operational amplifier serves as the
integrator in the basic oscillator, with A2 a Schmitt
trigger having trip points at one sixth and five sixths of
the supply voltage and A3 a 1-to-20 voltage divider. A4
derives a voltage reference equal to half the supply
voltage for driving A l,A2, and A3.
A3 delivers a current into A l of magnitude i
L =
(1/L)/VLdt, where VL is the initially negative output
voltage of A3 and L is the inductance under consider-

ation. As a consequence, the output of A, is a ramp of
voltage V. = RVLUL, where resistor R controls the gain
of the stage, and tis time. Thus V. rises linearly until
A2's trigger point is reached, whereupon it switches and
brings VL high so that V. begins to decrease linearly. The
cycle is repeated when the Schmitt's lower threshold
point is reached.
Selecting the period of oscillation to fall in the area of
t = r/4, it is seen that V. =- (RVLr)/(4L), or L =
(RVLr)/(4V.). Because VL ,
'
k•• V0/13, then L
Rr/52.
With R adjusted so that R/52 = 100, L = 100r.
The preceding analysis assumes that the ohmic resistance of the inductor is small. For each ohm of resistance
present below 10 9, there will be an approximate
decrease of 0.1% in the accuracy of the measurement.
For inductors with considerable resistance, it will be
noted that:
IL

= (1/L)/V L(1 —e-"-)dt

where RL is the resistance of the inductor, and so it can
be shown that L =( — Rur/4)log e(0.9975R L). Thus to
find the inductance, it is necessary to measure its resistance, RL;place the inductor in the circuit; and note the
frequency of oscillation, r. L may then be calculated. El
Engineer's notebook is a regular feature in Electronics. We invite readers to submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $50 for each item published.

Self-measuring. Inductance of low-resistance coils is measured to within ± 10% by noting frequency of LR oscillator of which the inductor is
a part. Frequency counter may be used to indicate inductance directly, since period of oscillator, in seconds, is 1/100 of the inductance value
in henries. Procedure is slightly modified for inductances having high impedance, most of which is ohmic for units having low hysteresis.
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operating as an astable multivibrator, switches the 74191
4-bit counter at a 9-µs rate, the sampling-bit time. This
action in turn sequentially switches the DG507 multiplexer. As each input is selected, it is added to the dc
output voltage of its positioning potentiometer (R 1—R 8).
At sweep speeds of 1millisecond/cm and faster, the
by Sam Curchack
unit's alternate-mode option may be used. The 555 is
EDO Corp., Government Products Division, College Point, N. Y.
deactivated and each analog input is switched in turn at
any sweep speed selected by the user. The resulting
Displaying eight analog signals simultaneously with only display, devoid of most switching transients, is somewhat
a single-trace oscilloscope, this switching circuit can be cleaner than can be achieved in the chopped mode. All
built for even less ($35) than the one proposed by other settings remain the same. A gating signal is
Wright.' Circuitry is simplified, too, by the use of a required to synchronize the 4-bit counter, however. This
one-chip, eight-channel differential multiplexer. And signal is supplied by the scope's +GATE port.
More than 8 traces can be displayed on a dual-trace
unlike most other arrangements, this unit is more versatile, having a chopped-mode and alternate-mode option scope. With an additional 8-trace switching unit of the
type previously described, 16 traces can be displayed. A
and trace-positioning controls for each analog input.
In the chopped mode, which can be used at sweep large screen scope such as the Tektronix 7603 will be
El
speeds up to 50 microseconds/centimeter, all traces are required for suitable resolution in this case.
referenced in time to input 1, which is the signal used to
trigger the scope. Operational amplifiers (see inset) may References
1. George O. Wright. "Eight-trace scope display checks analog or digital signals," Electronics Aug. 4. 1977, p. 108.
be added for handling floating inputs. The 555 timer,

One-chip multiplexer
simplifies eight-trace scope
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Low-cost circuit displays eight analog signals on single-trace scope with aid of one-chip analog multiplexer. Alternate-mode

(flicker-free above 200 ms/cm) and chopped-mode options are available. Each trace may be individually positioned on screen.
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SCIENCE/SCOPE
Pilots will experience the sights, sounds, and feel of flying in combat in a new
Hughes simulator.
The system will help train pilots of the U.S. Navy and Marine
Corps F/A-18 Hornet strike fighter.
It includes two 40-foot domes, each surrounding a simulated cockpit.
Projected onto the domes will be computer-generated pictures of sky and earth, maneuvering aircraft, missiles, and gunfire.
The images will move in response to the pilots' actions as they "fly" the
trainer.
An instructor at a separate console can pose tactical problems, monitor the mission, and evaluate performances.
Remotely piloted vehicles using a new video processing technique could relay TV
pictures with less chance of being detected or jammed by an enemy.
The method,
developed by Hughes for the U.S. Army, first separates potential targets from
background clutter.
Background areas are then converted into a white-on-gray
outline picture that's updated every second.
A window containing the prime target is allowed a fuller range of tones and is updated at a rate of 7-1/2 frames
per second.
Other targets receive lower resolution or are converted to symbols,
and are updated every second.
Though standard TV is sharper because it uses
twice the line resolution and is transmitted at 30 frames per second, this compression technique transmits all vital data with one-thousandth the bandwidth.
Improvements to the U.S. Navy's Phoenix missile will enable the radar-guided
weapon to meet anticipated airborne threats through the 1990s.
The current
model, the AIM-54A, now carried on the F-14 Tomcat fighter, is the service's
primary long-range air-to-air weapon.
The new AIM-54C incorporates a digital
guidance unit that will be more flexible and reliable than the analog unit it
replaces.
Other changes include an inertial reference system to improve range
and accuracy, a solid-state transmitter-receiver with increased capability over
the existing klystron tube, and a target-detecting device developed by the Naval
Weapons Center.
Hughes is building 15 engineering development models of the
improved Phoenix for captive flight tests and actual firings.
Hughes Research Laboratories needs scientists for a whole spectrum of long-term
sophisticated experiments.
Advanced research programs include three-dimensional
microelectronics, digital picture processing, space optics, solid-state devices,
fiber optics, integrated optics, integrated circuit design, and electro -optical
materials.
Send resume to Professional Staffing, Dept. SE, Hughes Research Laboratories, 3011 Malibu Canyon Road, Malibu, CA 90265.
Equal opportunity M/F/HC.
Finding wasted energy is one of many ways that a hand-held infrared viewer helps
its users save money.
The device, a Hughes Probeyee viewer, senses heat to create a red-on-black image for display through an eyepiece.
It let workers at a
large airport pinpoint underground steam leaks within a 10-foot circle, thereby
avoiding costly exploratory excavations that would have disrupted airport operations.
Paper manufacturers use the viewer to monitor paper sheets for moisture
differences that can cause defects.
The scanner picks up temperature changes
caused by varying moisture conditions.
Inquiries about the energy and safety
uses of the Probeye viewer should be directed to (714) 438-9191, Ext. 223.

Creating anew world watt electronics

HUGHES
HUGHES AIRCRAFT COMPANY
CULVER CITY.CALIFORNIA 90230

AGC RESPONSE OF IMPF4391 FET

Test set characterizes
FET's AGC response

V„

by John Dunn
Bertan Associates, Syosset, N. Y.

The relationship of a field-effect transistor's gate to
source voltage (Ve,) to its drain-to-source resistance
(R da ), and consequently its suitability for use in automatic-gain-control circuits, can be found with the n-channel
FET tester described here. Making the FET's Rda apart of
one leg of a Wien-bridge oscillator makes it possible for
a technician to correlate the bridge's instantaneous output frequency with a bridge-generated voltage that corresponds to the applied Vg,. Because the frequency is
related to Rd,by a simple equation, Rda may be readily
plotted against V„.
Operational amplifier A Iand zener diode Di maintain
avoltage of about 7.5 volts for the FET's source, with its
uncommitted drain connected into the circuit such that
under steady-state conditions the Wien bridge built
around A3 is balanced at any given frequency for:
Rds /(R fb + Rda )= (jwCaCb)/[jcoRaCa( 1+jcoRbCb) +
(1+jcoR bCb)+jwC aCk
d
Because co = 1
/(R aRbC.C b), the condition for balance
simplifies to:
Rd,= Rn,/[(R a/R b)+ (Cb/Ca)]
Noting that Ra = 1/(co 2RbCaCb) = 1/(47r 2f
2RbC.Cb),
15V
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where fis the frequency of the oscillator, then Rd, =
Rn,/[1/(47r 2f
2R1
,
2CaCb)+(C b/C a)].
Thus Ras may be
determined for any frequency selected by Ra,and the
AGC plot constructed if the corresponding Vga for that
frequency is recorded. Note that the required gateto-source potential of 0 to - 7.5 N
, is derived from the
Wien bridge itself via A2 and A4.
The typical response of a Motorola MPF4391 is tabulated (see table) and may be used to check the tester's
operation.
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Charting gain. Tester, with n-channel FET placed in leg of Wien-bridge oscillator, helps find relationship of FET's drain-to-source resistance
(R ds )to its gate-to-source voltage (V„), and thus its suitability for use in automatic-gain-control circuits. The common variable is frequency,
which has an effect on Rd,via feedback voltage V„. The typical response of Motorola FET (table) aids in checking out the tester.
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STEP DIRECTLY INTO THE FUTURE WITH
THE DSW WAFER STEPPER SYSTEM FROM GCA.
The IC imaging system
of the future is here today. And,
as you'd expect, it's aGCA
Mann ® product. Specifically,
the DSW Wafer Stepper"
direct step on the wafer
system.
Today, more than 70
DSW Wafer Stepper systems
are installed in production
facilities around the world,
shaping the future of semiconductor manufacturing.
And, we're constantly developing ways to increase its
already remarkable performance with features and new
systems to automate its
operation.
Automatic Wafer Handling
The Automatic Wafer
Handler, for instance, automatically loads, pre-aligns
and unloads 2in. to 125mm
wafers. And, it virtually eliminates wafer breakage. Since
the AWH handles up to 25
wafers at atime, the need for
operator access to the DSW's
controlled environmental
chamber is minimized.
Automatic Wafer Leveling
This feature is especially
useful for handling imaging
problems on GGG or SOS
materials. The AWL automatically corrects for wedge in
substrates by using the DSW
Wafer Stepper's automatic
focus control.

Automatic Wafer Alignment
The repeatable, automatic operation of the AWA
also helps ensure consistently high quality and productivity. From wafer to wafer,
shift to shift, and operator to
operator, the AWA provides
faster and more precise alignment than manual methods,
so throughput and yield
increase.
Automatic Reticle Changer
and Aligner
With this system, you
can randomly select and align
any one of up to 10 reticles
automatically. So operation is
faster and overall system
productivity rises.
Floppy Disk
The floppy disk allows
you to load programs quickly
and input specifications with
high accuracy. Storage capacity is also increased and
programs can be changed
easily for even greater system
flexibility.
Machine-to-Machine
Registration
DSW Systems can be
matched to within -±-0.5µm
so any job can be run on any
matched machine. This capability eliminates production
bottlenecks and maximizes
equipment use.
Wafertracm Interface
Combines the
Wafertrac' Wafer Processing
System and the DSW Wafer

Stepper into asingle, integrated wafer production system. Automated operation
lets you do processing and
direct photoimaging without
the breakage and contamination problems associated with
manual transfers.
Reticle Stepper
The Reticle Stepper
System— GCA's new 4500—
is asignificant advance in
maskmaking technology. The
system steps asingle circuit
pattern into ablock array at
1:1, decreasing pattern
generation time
sacrificing precision or yield.
These reticles increase the
throughput of the DSW.
The Next Step: See For
Yourself
All things considered, for
your VLSI effort, GCA's DSW
Wafer Stepper system is
the only microlithographic
imaging system in operation
today that can reliably produce such high yields. For
more information, write:
GCA/Burlington, 209 Burlington
Road, Bedford, MA 01730.
Or call: (617) 275-5400.
And get ready to step
directly into the future.

00A
A

GCA CORPORATION

Burlington Division
209 Burlington Rd.
Bedford, Mass. 01730
(617)275-5400
Telex: 95-1257
Part of the GCA/IC
Systems Group

GCA/IC Systems is represented in the Far East by Sumitomo Corporation, Tokyo, and in Europe by GCA International, Kreuzlingen, Switzerland.

Visit us at Semicon West

'80 Booths 335-346

Circle 175 on reader service card

Engineer's newsletter
Save yourself
testing time

Toeing the fine
VLSI line

Diode saves the day
with PROM programmer

How to get
Into the V-MOS
power FET groove
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Determining why semiconductors and related devices fail can be a timeconsuming task. Applied Reliability Consultants Inc. will analyze defective semiconductors, microwave components, and electromechanical parts
to determine if the failure was caused during manufacture, by an overstress
condition, or by misuse of the device. The company evaluates the electroplating process and performs corrosion-effect studies, as well as integrity
tests of the soldering, welding, and bonding methods. After determining
the source of the problem or problems, it issues afinal report including test
data, microphotos, and corrective recommendations. The price of the
service varies with each customer's requirements.
For more information, contact Applied Reliability Consultants Inc., 471
Amherst St., Nashua, N. H. 03060.

As integrated-circuit lithography plunges ever deeper into the very largescale era, accurate and precise optical measurements of 0.5-to-10-µm line
widths on silicon wafers and photomasks become more and more critical to
their successful manufacture. The National Bureau of Standards is planning to give a four-day seminar on this subject at the NBS site in
Gaithersburg, Md., from July 15 to 18. The seminar will be open to a
maximum of 30 engineers and senior technicians from the lc industry — lc
manufacturers, photomask suppliers, and instrument manufacturers. The
fee for the seminar is $300. Applications may be made to Elaine Cohen,
Room A-305, Technology Building, Washington, D. C. 20234, or call her
at (301) 921-3181.

A single diode provided the fix that A. W. Wiegert of Hammond, Ontario,
needed for some mysterious and intermittent problems he was having with
a programmable read-only memory programmer that was part of a
commercial Z80 microprocessor development system. After quite abit of
trouble-shooting, the fault was traced to a Texas Instruments TIL 497
step-up switching voltage regulator that was starting up intermittently.
Evidently, according to Wiegert, the current-limiting stage of the regulator may be overloaded by the very large inrush currents caused by the
charging of the output filter capacitor during startup. This in turn would
cause the regulator to start improperly.
Wiegert's solution was to connect an external diode (a IN 4002) with its
anode to the + 12-v input and its cathode to the positive regulated output
(+ 27 y in this case). When the diode was added, the circuit started up
consistently.

V-groove mos power field-effect transistors are still too new to be
explained in any current textbook —but Siliconix' new "Power FETS
Application Handbook" gathers together a good assortment of practical
information on them. It includes circuitry and explains how to use the
devices in ic interfaces, power supplies, and audio circuits. There are
also design aids and tips. The handbook is available at no charge to
qualified persons who call Siliconix Marketing at (408) 988-8000 or write
on their company letterhead to Siliconix Inc., 2201 Laurelwood Rd., Santa
Clara, Calif. 95054.
-Jerry Lyman
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Finally,
aCPU that
minds its own
business.

Announcing the HP 1000

Separate I/O processors let the
Our new HP 1000 L-Series is designed to
give you outstanding processing performance—
even in the most demanding applications.
The reason is our innovative distributed
intelligence architecture. Each I/O interface has
its own processor—made with our exclusive SOS
LSI process—and its own direct memory channel.
Which means each interface can control and monitor data transfers—without interrupting the
central processor.
So the CPU can concentrate on its main
job of computation.
And you get faster response, higher
throughput and superior system performance.
But what's really surprising about the LSeries is that you get all this performance at prices

that start as low as $1968 for our starter sett Or
$15,510 for acomplete disc-based system.'t't

Nobody
makes processors
like we do.

The key to the HP-1000 L-Series' impressive new architecture is our own Silicon-On-Sapphire technology. SOS lets us make CPU and I/O
chips with extremely high circuit density, low
power consumption, high processing speeds and
high reliability—at avery low cost.
It's this combination of high performance
and low cost that make the L-Series appropriate
for the whole range of OEM and industrial appli-

L-Series Computer.
PU concentrate on computation.
cations — including data management,
process control and instrumentation.
And to insure you can get the
exact configuration you need for your
18%1
specific application, the L-Series is available in awide choice of board, box and
system packages.
The HP 1000 L-Series is afully
compatible member of our high
performance HP 1000 family.
Which means you can
move up to a larger
computer—all the way
to our powerful F-Series —as your
•
application grows.
It also means you can use any HP 1000
computer—and its sophisticated program development
tocils —to design programs
for the L-Series.

The
reliability is
built in.

Like all HP computers, the HP 1000 L-Series is
designed to give you outstanding reliability. Reliability that's significantly
enhanced by our SOS technology — processor boards
have fewer active parts, so
fewer things can go wrong.
In addition, the L-Series has
its own self-test programs
and diagnostics.
tStarter Set: CPU, 64KB
memory, one 1/0 board.
ti-Disc-Based System: HPs' new
I2MB Winchester disc drive
and 2621 display console.
(US. OEM prices in quantities
of 100)

From
$1968
And, of course, the L-Series is backed by
our full range of support and documentation
services—including our worldwide service
network.
For more information or a hands-on
demonstration of our high performance, low cost
L-Series, contact your nearest HP sales office
listed in the White Pages or write to: Roger
Ueltzen, Dept. 673,11000 Wolfe Road, Cupertino,
CA 95014.
Coming soon to Los Angeles, Dallas,
Chicago, New York and Toronto:
"Productivity '80: The Computer—Its
New Role Hewlett-Packard seminars and practical demonstrations on how to get more from
your resources in the coming decade. Watch your
local newspaper for details.

(hp]

HEWLETT
PACKARD

22002HPDS30

Circle 179 on reader service card

Replace 13 ICs and 13 discretes
with one 40-pin package.
New single-chip memory mapper circuits.
More LS LSI innovation from
Texas Instruments.
Now you can expand midevices are low-cost and
croprocessor memory
feature less heat
address by as much as 8
generation, increased
full lines.
densities and improved
Meet SN54/74LS610
system performance
through LS613. Also
capabilities.
designated TIM99610
TI's continuing comthrough TIM99613 for
mitment to innovative
the 9900 Family.
Low-Power Schottky
An ingenious series of
technology means that
LS devices in 3-state or
you can continue to deopen-collector outputs.
sign with confidence —
A series of devices detapping the broadest
signed to expand the
product line available
amount of memory adanywhere.
dressable by today's
So, design with the
microprocessors.
line that serves more of
These single-chip
your LS needs. The
memory mappers are
broadest line in the
fully TTL compatible
industry. For every lowand operate on asingle
power, high-perfor5-V supply.
mance application.
So, they offer you all
Military systems, data
the speed/power ben- This is the third in a series of Low-Power Schottky devices Texas Instru- processing, telecomefits of Low-Power ments is introducing over the next few months. Watch for the new Memory
munications, process
Schottky.
Refresh Controller announcement and find out how you can save design control — and much
These new devices time, production costs and valuable board space.
more.
are designed to function
And, there's much
with the address system bus — four of output latch buffers (LS610 and LS611
more on the way from TI. Over the next
the MPU's address lines are used to gen- only). The remaining least significant bits few months we'll be introducing new
erate twelve additional memory address of microprocessor address are applied
devices in the TI LS Family.
lines. Here's how:
directly to the system address bus.
You'll want to watch for them. BeEach memory mapper contains a4-line
This unique configuration provides a cause, like the new memory mapper cirto 16-line decoder, a 16-word by 12-bit
memory mapping operation transparent cuits, and the proven performance of TI's
RAM, 16 channels of two-to-one line
to all normal system functions. Using existing LS line, they'll go a long way
multiplexers and assorted miscellaneous
paging techniques, the addressable memtoward making your design job easier.
circuitry —all on asingle chip.
ory is increased by 8full lines by periodic
Imagine then, the amount of valuable
reloading of the 16 x12 RAM.
For more information on the new memsystem space you'll be saving.
Compatible with TI's TMS9900 16-bit ory mapper circuits, call your nearest
Memory address expansion is accommicroprocessor, as well as with most authorized TI distributor or
plished by using the microprocessor's
of today's popular microprocessors,
field sales office. For data
four most significant address bits to se- these devices are offered in a 40-pin sheets or more detailed
lect one of the 16 mapping registers of 12
dual-in-line plastic package. And, they specifications, write to Texas
bits each.
operate in approved commercial and mil- Instruments Incorporated,
The contents of the selected register itary temperature ranges.
P.O. Box 225012, M/S 308,
are driven through the system via the
Like all TI LS circuits, these new Dallas, Texas 75265.

TEXAS I
NSTRUMENTS
01980 Texas Instruments Incorporated

IN
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The foremost solution
when you're selecting switches...

Pushbutton, Touch, Key
and Rotary Switches
from

CENTRALAB
a
6

--- r
J;

us-

7

4

eFie

_E

G mEsCGI
F‘E'

When you're looking for switches that
help solve your design problems,
match your packaging needs, or
control your production assembly costs, you'll find the

nil

variety of choice at Centralab. We're best known as
the leading supplier of sub-miniature, miniature and heavy duty
rotary switches. Our broad line of

II

switches offers you much more.
You'll find pushbutton switches,
s.
s.

lighted and non-lighted, in single station or ganged assemblies
and a range of design options
unmatched anywhere. You'll
also find modular panel keyswitches and the Monopanel
touch switch system that
can give your product a
competitive edge in appearance, design and function.

Every Centralab switch is backed by over 50 years of
switch technology and service. Popular standard
types are available off-the-shelf from over 200 Industrial Distributors and custom assembled types are
available from over 30 Switch Assembly Distributors.
Find out why we say the foremost source for
switches is Centralab. Call your Centralab Sales Representative or write Centralab Electronics, Division
Globe-Union Inc., 5757 North Green Bay Avenue, P.O.
Box 591, Milwaukee, Wisconsin 53201.
Circle #161

for information on pushbutton switches
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NEW
MPS-SERIES
KEYSWITCH

NEW
MICROMINIATURE ENCLOSED
ROTARY SWITCH-

NEW
FILM BASE MONOPANEL
TOUCH SWITCH
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Let your Centralab Sales Representative help you.
AL

Huntsville
CARTWRIGHT & BEAN
(205) 533-3509

GA

Atlanta
CARTWRIGHT & BEAN
(404) 255-5262

AZ

Phoenix
CLEMICK-NEENAN
(602) 279-7649

HI

Honolulu
DOUGHERTY ENT
(808) 847-4144

CA

Palo Alto
BROOKS TECH GROUP
(415) 328-3232
San Diego
CLEMICK-NEENAN
(714) 268-8540
Sherman Oaks
CLEMICK NEENAN
(213) 990-3150
Tustin
CLEMICK-NEENAN
(714) 547-0966

IA

Cedar Rapids
JERRY VRBIK CO.
(319) 366-8733

IL

Des Plaines
CENTRALAB
(312) 827-4487

MO St Louis
LOWELL-KANGAS
(314) 821-4050

IN

Indianapolis
LES M DeVOE CO
(317) 842-3245

MS Jackson
CARTWRIGHT & BEAN
(601) 981-1368

KS

Shawnee Mission
LOWELL-KANGAS
(913) 631-3515

NY

LA

Metairie
CARTWRIGHT & BEAN
(504) 835-6220

CO

Denver
ELECTRO -REP INC
(303) 744-2821

CT

Meriden
CENTRALAB
(203) 235-0766

FL

Ft Lauderdale
CARTWRIGHT 8i BEAN
(305) 735-4900
Orlando
CARTWRIGHT & BEAN
(305) 422-4531

MA Needham
CENTRALAB
(617) 444-4781
MD Columbia
BRESSON ASSOC
(215) 664-6460
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MI

Lathrup Village
CENTRALAB
(313) 559-9095
St Joseph
CENTRALAB
(616) 983-0233

NC

OH

MN Minneapolis
CENTRALAB
(612) 831-5212

Albany
REAGAN/COMPAR
(518) 489-7408
Endwell
REAGAN/COMPAR
(607) 723-8743
Fairport
REAGAN/COMPAR
(716) 271-2230
Great Neck
CENTRALAB
(515) 466-6570
New Hartford
REAGAN/COMPAR
(315) 732-3775

Charlotte
CARTWRIGHT & BEAN
(704) 377-5673
Raleigh
CARTWRIGHT & BEAN
19191 781-6560
Brecksville
CENTRALAB
(216) 526-1205
Worthington
CENTRALAB
(614) 888-2150

OR

Beaverton
CENTRALAB
(503) 643-5516

PA

Narberth
BRESSON ASSOC.
(215) 664-6460

TN

Knoxville
CARTWRIGHT & BEAN
(615) 693-7450
Memphis
CARTWRIGHT & BEAN
(901) 276-4442

TX

Austin
CENTRALAB
(512) 454-9529
El Paso
CENTRALAB
(915) 779-3961
Farmers Branch
CENTRALAB
(214) 243-8791

VA

Lynchburg
BRESSON ASSOC
(215) 664-6460

WA Bellevue
CENTRALAB
(206) 454-7754
WI

Milwaukee
CENTRALAB
(414) 228-2122

PUERTO RICO
Hato-Rey
M ANDERSON CO,
(809) 751-2026

CANADA
B.C. North Vancouver
AR WIN TECH SALES
(604) 980-4346

ONT Ajax
McHUGH ELEC
(416) 683-1540

QUE Ste Dorothee Laval
HARNETT ENT
(514) 689-4184
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More new plants to meet the soaring demand
for A-B electronic components!
Now on line in El Paso, Texas... 154,000 sq. ft. new manufacturing facility for our carbon
composition resistors, trimmers and potentiometers. Plus another new 120,000 sq. ft.
plant under construction in Greensboro, N.C., for manufacturing our resistor
networks. These—along with our modern Juarez, Mexico, plant—back our
commitment to superior quality in service as well as products. Allen-Bradley
is investing now and for the future to earn your continued confidence.
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Quality in the best tradition.
ALLEN-BRADLEY

IT

184

Milwaukee, Wisconsin 53204

Circle 184 on reader service card

Electronics/May 8, 1980

32-bit computer Is
16-bit-compatible
The Eclipse MV/8000 is Data General Corp.'s first 32-bit computer.
Though preceded in this market by
at least five companies, including
International Business Machines and
Digital Equipment Corp., the firm's
manager of general systems marketing, Edward J. Zander, feels that the
new system "is worth the wait."
The MV/8000 is a large system
combining multiple processors, multiple caches, and multiple buses in a
fast, powerful configuration. Given
its characteristics, it hardly seems
appropriate to call it a minicomputer: it features avirtual address space
of 4.3 gigabytes per process; amaximum program size of 512 megabytes; eight-level software security
and protection; built-in diagnostics;
and extensive error detection and
correction. And its new Advanced
Operating System/Virtual Storage
supports 256 processes and has an
unusual level of compatibility with
existing I
6-bit systems.
The new Eclipse uses four separate processors to coordinate its
operations. There's a32-bit arithme-

tic and logic unit, a microNovabased system-control processor to
perform housekeeping and diagnostics, an input/output system, and a
main memory system.
Because of this division of labor,
the central processor incurs little systems overhead and has been optimized for high-speed number
crunching. To further enhance the
system's speed, Data General engineers use adual-cache design. There
is a 220-ns, 16-kilobyte dual-ported
system cache shuttling data between
memory and Alit at up to 18.2
megabytes/s and between memory
and the input/output system at up to
18.2 'megabytes/s.
Instruction cache. Unique is a
110-ns, 1,024-byte instruction cache
that permits simultaneous fetching
and decoding of instructions with
concurrent execution of others. Tying the various processors and subsystems together are nine buses of
varying speed, which allow fast, bidirectional communication. The result
is a fast, high-resolution processor.
Compared with Data General's 16-

bit Eclipse M600, the MV/8000 has
twice the speed and—with twice the
word length—twice the resolution.
According to Zander, record i/o
operations should be at least 10
times faster on the new machine—in
part because of the MV/8000's
advanced instruction set—and batch
operations should be easily competitive, though the 32-bit machine is
optimized for interactive, on-line,
multi-user operations.
As for the numbers, Zander notes
that a 32-bit register-to-register addition takes 220 ns —880 ns for the
equivalent floating-point operation.
He adds that the MV/8000 performs more than 1,100 whetstone
operations per second.
The MV/8000's set of over 400
instructions includes 250 new 32-bit
instructions and is written with full
compatibility with 16-bit Eclipse
software in mind. But what's novel is
that this new instruction set is a
superset of the old and is binarycompatible with the older 16-bit
instructions. As aresult, applications
software written for 16-bit Eclipses,

ECLIPSE MV/8000 VS THE COMPETITION
Feature

MV/8000

VAX-11/780

IBM 4341

Prime 750

PE 3240

SEL 32/77

Logical address space (gigabytes)

4

4

Maximum program size (megabytes)

512

32

16

Memory bandwidth (megabytes/s)

36.4

13.3

15

8

Input/output bandwidth (megabytes/0

18.2

9.5

10

8

40

26.7

System cache (kbyte)

16

8

8

16

8

4 bytes

16

,.

512Mbyte
32Mliyt ,

16 megabytes

16nieriabytes

16

1

64

26.7

Instruction cache (byte)

1,024

8

no

16

4 instruction

Interleaving

4 way

2-way

?

2way

4-way

4-way

RAM-based control store

yes

yes

yes

no

mix

mix

Number of terminals

128

96

?

63

32/128'

64

•128

terminals in transaction-processing mode only.
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New products

Compact.

The

32-bit

Eclipse

MV/8000

minicomputer works more like a mainframe
with 4.3 megabytes of virtual memory.

using the Advanced Operating System and adequate to user needs, can
still run on the new machine without
recompilation—and at about twice
former speed. Also, 16- and 32-bit
instructions can be intermixed within the same program without penalty—the machine does not have to
switch operational modes. "There's
no emulation mode, you just run
your program," says Robert C.
Downs, manager for large systems
software.
"We designed for maximum hardand soft-ware compatibility," emphasizes Steven J. Wallach, manager of advanced development for
Eclipse. Thus, all existing Data General peripherals are compatible with
the new machine. "It's even possible
to pull a disk pack out of a 16-bit
Eclipse system and drop it into an
MV/8000 system without any problem," he says.
A key aspect of a virtual-memory
system is the software security it
provides. Data General's may be the
most advanced in its market, since it
provides the hardware foundation
for an eight-level software-security
system. The computers with which
the MV/8000 competes have either
four levels or none.
The ring idea dates back to the
1960s and Multics. It is a hierarchical protection scheme that places the
operating system on the highest-privileged level, innermost ring; user
programs inhabit the outer rings and
have less privileges. "Privilege"
means that outer rings can make
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requests of inner rings only with the tines needed for an application.
proper access codes and at proSWAT, a high-level, interactive
grammed "points of entry," thus symbolic debugger helps troubleproviding the security.
shoot Fortran or PL/1 programs at
In addition to the new Advanced the program statement level —a
Operating System/Virtual Storage timesaver, since it allows programand its associated compiler, the mers to work above the machine—or
MV/8000 is available with ANSI- assembly-language level. For users
standard Fortran 77, PL/1, and
who need it, AOS/VS supports a 32Basic —"with many extensions,"
bit assembler called MASM, said to
adds Downs. The compiler includes a offer highly efficient code generacommon-code generator and an optition.
mizer to select the most efficient
Initial deliveries of the MV/8000
code sequence for the machine and should begin in August or Septemthereby speed program execution;
ber, with the system in volume proalso, since the compiler is based on
duction by October. Prices will
the concept of common language
range from a low of about $150,000
modules, it could cut the time and
for an entry-level system to more
cost of software generation while
than $300,000 for larger systems.
improving operational reliability by
Data General Corp., Rte. 9, Westboro, Mass.
reducing the number of new subrou- 01772. Phone (617) 866-8911 [341]

Options for Naked Minis expand
At this year's NCC, Computer Automation Inc. will present a round of
enhancements to the minicomputer
line that the company introduced
last year. Also at NCC will be its
Scout Naked Mini 4/04. The new
offerings include four single-function
boards that provide mass memory
storage, some programming aids to
expand automatic self-testing, and
the first fully packaged version of
Scout in aminimum configuration.
"The new series of Scout boards is
further evidence of Computer Automation's commitment to meet the
requirements of our target industrial
and process control markets," says
Richard L. McGowan, Scout product manager.
A 512-kilobyte flexible-disk subsystem, slated as the first of a series
of Scout mass-storage devices, heads
the list of new boards. Supported by
a single-function controller board
and operating under real-time programming, the dual, single-sided
floppy-disk drive is compatible with
all Naked Mini 4s for transportability of application programs and data
files. It is available in 60 days, priced
at $3,000 for single-quantity evaluation units.
A 32-bit bidirectional input/out-

put board is an inexpensive interface
($220 in single-unit quantities) designed for industrial controls. With
interrupt-driven programmed vo, a
user can divide the 32 bits into 8-bit
groups and program the interface to
transfer data in and out in any combination. Delivery of the board is set
for 45 days.
A four-channel digital-to-analog
converter has four output voltage
ranges available, each of which can
be selected by flipping aswitch. The
voltages that can be selected are ± 5
V, 0to +5 v, ± 10 v, or 0to ± 10 V.
The converter is priced at $650 and
has 90-day delivery.
The last of the boards, a battery
backup board, provides temporary
power for periods ranging from 3
min for 128 kilobytes to 4.5 min for
32 kilobytes of dynamic randomaccess memory. It includes a watchdog timer that sets off an external
alarm when the central processing
unit fails to activate the battery
backup by a predetermined time.
Those times are selected from intervals between 1and 30 s. In singleunit evaluation quantities the board
costs $230 and can be delivered
within 30 days.
Except for the battery backup, all
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BRAIN CELLS•

Employed by smart engineers for reliable,
dependable, rechargeable power.

Now available in four, basic 2V cell sizes, ranging
from 2.5 to 25Ah, for dozens of battery configurations and hundreds of applications.
With outstanding float and cyclical characteristics
and superior storage life.
All invented, manufactured and refined by Gates
Energy.
Be wise. Contact Gates Energy Products Inc.,
1050 S. Broadway, P.O. Box 5887,
Denver, CO 80217. Phone (303) 744-4806.

GATES ENERGY
Circle our number on the reader service card for additional input.

Circle 187 on reader service card

New products
boards come with the company's
own on-board, automatic self-test
feature, called Isolite. The backup
instead has a green light-emitting
diode that lights up when power is
applied and the cells are good. A
toggle switch activates a 0.5-A load
on the batteries for self-testing.
The two self-test programming
aids "give the customer the software
muscle required to create customized routines under the Isolite concept," says McGowan.
With the two aids, the customer
can add personalized tests to Isolite,
with diagnostics limited only by his
programming expertise. The two
packages are titled Autogen and
Romgen Utilities. Autogen is designed specifically to format binary
files for the tester's ROM, whereas
Romgen is a more general-purpose
utility used to generate programmable-Rom— or Rom—formatted files
from computer object programs.
The first packaged version of
Scout, in a configuration with the
minimum number of components
necessary for software development,

offers several benefits, according to
McGowan. It is easier to order with
asingle designated number, in comparison to separate numbers for different components, and the user can
be certain that all of the parts are
available at the same time. Scout
was designed originally as amodular
unit composed of a series of single
boards, often accompanied by programs and data files developed on
larger systems.
The packaged computer contains
all interfaces and cables and includes
the Scout CPU, 54 kilobytes of RAM,
a remote programmer console, a
nine-slot card cage with power supply, serial ho for cathode-ray-tube
terminals, telecommunications modem serial I/O, CRT controller, and
optional instruction set. Buyers of
the computer can have real-time
executive software, which separately
is priced at $500, for no additional
cost. The entire package sells for
$2,675 with deliveries in 90 days.
Computer Automation Inc., Naked Mini Division,

18651

Von

Karman,

Irvine,

Calif.

92713. Phone (714) 833-8830 [342]

8-in, disk drive is fixed and removable
Combining the best features of old
and new technologies, Control Data
Corp. has produced an 8-inch disk
drive that offers 8 megabytes of
fixed media and 8 megabytes of
removable media. It's this removable
disk cartridge that provides systems
builders with what CDC feels is the
most convenient form of backup —a
means of making acopy of information stored on the fixed disk that can
be physically removed for safekeeping elsewhere.
Although the CDC device is not
Winchester technology in the strictest sense, it will compete with a
wealth of 8-in, disk drives that have
been introduced in the past year
from disk industry leaders such as
Memorex, Shugart, and Kennedy
[Electronics, June 21, 1979, p. 83].
But all these makers leave the
question of backup to the systems
builder, who must then choose
between floppy disks and tape drives
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for backup. According to Ron Benton, manager of marketing requirements, CDC saw the cartridge disk
technique that is so popular in 14-in.
drives as the logical way to go in
8-in, drives as well.
The secret to the CDC model 9455

Lark drive is the combination of
lightly loaded Winchester-style
heads with conventional drive technology that retracts the heads when
the drive stops. In true Winchester
technology the heads come to rest on
the surface of the specially lubricated media when the drive stops.
Even though the heads are not
hermetically sealed into asingle unit
with the disk the way Winchester
units are, CDC ensures air clean
enough for the close flying heights
that provide high recording densities. During apurge period of almost
1minute at the beginning of operation, the air inside the drive is passed
through afilter. Only after the air is
so cleaned are the heads loaded, or
positioned over the disks.
An unusual feature of the CDC
Lark is that the servo information
needed to position the read/write
heads is embedded on all the disks in
the sector gaps. Most drives in the
industry today reserve one disk surface for this servo information.
As a result of this combination of
technologies, Lark achieves adensity
of 237 tracks/in, and has up to 6,774
flux reversals per inch. Instead of
recording 1 bit per flux reversal,
however, a new proprietary coding
technique lets about 30% more data
be recorded, CDC says. Called the
2,9 code, with scheme is said to be a
run-length—limited approach, but
CDC declines to provide details. Four
"Custom emitter-coupled-logic largescale integrated circuits are used to
handle the coding. The on-board

Stable. Control Data's 9455 Lark 8-in, disk drive combines 8 megabytes of fixed media with
aremovable 8-megabyte cartridge that can be used for backup.
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Our 1800 series keeps expanding:
RCA introduces amultiply/divide unit
for only $36 (1K+).
Our new low-cost CMOS multiply/
divide unit, the CDP1855, is another
good reason to consider the RCA
1800 series of microprocessors and
memories for your designs.
The new CDP1855 can increase
your computation speed. By over 500
times if you are using our 1802
microprocessor.
And your design time will speed up

too. Because with the 1855 less
software is required.
Here are even more reasons to
choose our 1800 series.
We've also added the CDP1851
interface I/O with 20 bit-programmable I/O lines.
Plus these three new latch/
decoder interfaces, CDP1866,
CDP1867 and CDP1868.

Cascaded: 32 x32 bits or 64

Circle 189 on reader service card

Equally important, the entire RCA
1800 series offers the CMOS advantages: low power consumption, wide
temperature range, and wide voltage
tolerance.
For more information, contact
your local RCA Solid State Distributor.
Or contact RCA Solid State headquarters in Somerville, New Jersey.
Brussels, Belgium. Tokyo, Japan.

32 bits.

New products
electronics also includes the
read/write electronics and an Intel
8049 microcomputer to control the
head-positioning servo system.
The linear voice-coiled positioner
gives an average access time on the
Lark of 50 ms, and its interface is
compatible with that of cDc's popular Storage Module Drive, transferring data at a rate of 1.2 megabytes/s.
A little larger than a floppy-disk
drive, the Lark measures 8.5 by 5.1
by 21 in. A separate 8.5-by-4.1-by-

8.5-in, cabinet contains the power
supply and the input/output drives
needed to connect to the controller.
With this power supply, the Lark is
priced at $2,700 each in originalequipment manufacturer quantities,
with the removable cartridges selling
for $80 each. Evaluation units will
be available in November and volume shipments are scheduled to start
in early 1981.
Control Data Corp., P. 0. Box 0, 8100 34th
Ave. South, HON 08H, Minneapolis, Minn.
55440. Phone (612) 853-3193 [343]

Processor crunches 64-bit data
Even the most powerful general-purpose computers can be overwhelmed
by the number crunching needed to
process arrays of large numbers fast,
a task that's imperative for flight
simulation, image analysis, speech
synthesis, and similar applications.
And since no one wants to tie up a
Digital Equipment Corp. VAX
11/780, an International Business
Machines 303X, or another machine
of that class if it can be avoided, the
heavy arithmetic usually is turned
over to afront-end processor specialized for manipulating arrays.
Like their general-purpose partners, array processors (so-called because they are adept at manipulating
matrixes) are bounding upward in
power. Floating Point Systems Inc.,
the Beaverton, Ore., maker of these
specialized machines, has pushed
precision to 64 bits in its new FPS164 machine. That makes the data
path afull 26 bits wider than that of
the company's predecessor processor, the 38-bit FPS-100.
At the same time, FPS has stepped
out in speed and in direct-memoryaddressing capacity. At 12 million
floating-point operations per second,
the FPS-164 is 50% faster than the
FPS-100. As for addresses, the word
length is 24 bits, so the machine
potentially can work with amemory
as roomy as 16 megawords. At the
moment the maximum main storage
is 1.5 megawords, built around 16-K
random-access-memory packages.
"When the 64-K RAMS come along,
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that will jump to 6 megawords,"
insists Carl Haberland, the product
manager.
To add this number-crunching
capability to their mainframes, owners of DEC's VAX 11/780, Imes
System/370, and compatible systems can count on spending about
$225,000 for the basic FPS-164 with
256 kilowords of main memory and
some $425,000 for a 1-megaword
system. A support processor integral
to the FPS-164 handles the interfacing with the host computer, doing
such jobs as translating the addresses of different users and interpreting the data-descriptor blocks
sent out by the host. The program
language is ANSI Fortran 77.
Beyond the numbers. The raw performance numbers alone tend to
mask some noteworthy evolutionary
advances incorporated in the FPS164. For example, it has two sets of
limit registers that protect memory
blocks assigned to one user from
access by another. They also guard
the operating system from intrusion
by any but "privileged" users. In
fact, the processor has 33 instructions that cannot be used by the nonprivileged, and unwarranted attempts to do so result in a nooperation instruction.
The new processor also takes
advantage of a 1-kiloword cache
memory that resides between the
main storage and the execution-control circuitry. With an access time of
about 50 ns, it can perform both a

read and a write operation during
one processor cycle of 167 ns.
In addition to the main memory
there is a 5.5-kiloword read-only
memory for tables of constants and
up to 32 kilowords of RAM for variables. The FPS-164 will not have a
disk interface ready for demonstration at NCC, but when deliveries
start next April, each processor will
have up to six disk controllers.
The shift from 38-bit precision to
64-bit precision means that a great
deal of additional attention had to be
paid to error-checking and parity
circuitry. The table and cache memories, for example, both contain parity error detection triggered when the
memory is accessed.
To aid in data checking, the processor has four classes of interrupts,
each with several subclasses to handle special conditions. One class consists of traps: they allow users to
examine program functioning under
specified conditions or provide jumps
to operating-system breakpoints.
There are also interrupts for correcting parity errors, for handling
input/output data streams, and for
"fatal" events like simultaneous
errors in the bit stream.
Floating Point Systems Inc.,

11000 S. W

11th St., Beaverton, Ore. 97005 [344]

Software lets 990
process text
The addition of functions to those
already available on existing computer hardware represents the leading edge for commercial system
manufacturers. One of the latest
such additions to be shown at the
National Computer Conference will
come from Texas Instruments Inc.,
which will add new word-processing
software for its five-year-old family
of DS990 minicomputers.
Known as TIPE-990, the new
word-processing package will allow
users of large DS990 systems to perform word-processing functions at
any desired TI model 911 video display terminal—or at several terminals—and simultaneously perform
traditional data-processing functions
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Call one of our design engineers. They're idea men—the
nen who helped create what is now the largest and best line of P/C connectors
around. That's alot of connectors. More important. that's alot of experience.
And its experience that's yours for the asking. Do ask

How to make sure
you've specified absolutely
the best P/C connector.
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CONNECTORS

21001 Nora°11 stre etchdtstvorth.
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1213) 341-4330 '11VX 910-494-2094
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The NEW
Electronics
Buyers' Guide
is now available!
Completely new listings of catalogs, new
phone numbers, new addresses, new manufacturers, sales reps, and distributors!
The total market in abook—four directories
in one!
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The only book of its
kind in the field.
If you haven't got it,
you're not in the market.
To insure prompt delivery
enclose your check with
the coupon now.

Yes, please send me
1980 EBG.

copies of

C I've enclosed $30 per copy delivered in
USA or Canada. Address: EBG, 1221 Avenue
of the Americas, New York, N.Y. 10020.
C I've enclosed $52 for air delivery
elsewhere. Address: EBG, Shoppenhangers
Road, Maidenhead, Berkshire S16,
201 England.
Name

sion, P. O. Box 1444, M/S 7784, Houston,
Texas 77001.

Street

Phone Computer Systems

Marketing, Austin, Texas, at (512) 250-7305

City
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with Ti's DX10 operating system at
other terminals in the system.
Up to 16 terminals could be in
simultaneous use for any combination of word and data processing
when configured in Ti's DS990 model 30 system, says Jim Pawlik, manager for commercial applications
marketing at Ti's Digital Systems
group in Austin, Texas. With production shipments scheduled to begin in August, TIPE-990 will be
available initially only for Ti's highend memory-mapped computer systems, including DS990 models 4, 6,
8, 20, and 30. The package will not
be available now for low-end models
1and 2.
New printer. As aTIPE option, TI
is offering anew letter-quality printer known as the LQ45. Capable of
printing 45 characters per second,
the I32-column daisy-wheel device
will not be manufactured by TI, but
purchased for resale from an outside
vendor.
For non—letter-quality requirements, TIPE will also work with the
model 810 matrix printers used in
DS990 systems. Other available options include communications capability, allowing documents to be sent
from one 990 system to another.
Pawlik says that the new wordprocessing package does not mean
that TI is entering the market for the
so-called office of the future, but "it
will be one of the stepping stones,"
he concedes.
Quick study. According to Pawlik
the TIPE package was designed to be
easily learned and used, so it "includes only the most commonly
used" word-processing functions for
creating, editing, and printing documents. TIPE does not include various
extraneous functions such as spelling
checks, Pawlik notes.
TIPE-990 is packaged in a variety
of media including magnetic tape
and disk and is priced at $3,500 in
most media. No pricing figures were
available for the LQ45 printer at
press time.
Texas Instruments Inc., Digital Systems Divi-

Company

State

New products
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Harris interactive
processor fits IBM
Competing in the IBM-compatible
marketplace takes a good deal of
flexibility these days, what with the
industry leader's stepped-up priceperformance aggressiveness and relatively rapid product announcements
that have kept some vendors off balance and scrambling.
Officials at Harris Corp.'s Data
Communications division headquarters in Dallas expect to meet the
challenge with anew interactive processor system family to be unveiled
at the National Computer Conference. Known as the Harris 9200 line,
the family is aimed at growing computer network needs and is built for
modular expandability in both its
hardware and software design.
Sporting a multiple I6-bit microprocessor architecture and alayered
software approach that will allow
concurrent communication in differing protocols with multiple hosts, the
IBM 3270-compatible 9200 represents a"quantum jump" in capabilities over Harris' seven-year-old 8000
interactive line, says Terry C.
Schmidt, product marketing manager in Dallas.
Off the shelf. In designing the
9200, Harris hardware engineers
chose to employ standard available
large-scale integrated circuits and
did not use custom devices. Initially,
18 of 24 card slots in the processor
box will be used.
The 9200's multiple microprocessor architecture uses a three-card
building-block approach. Contained
in each three-card set is a processor
board using an Intel 8086 I
6-bit
microprocessor as its central processing unit, an input/output board, and
alocal memory board that houses 32
4116-type random-access memory
chips. In addition to its 64 kilobytes
of local memory, each 8086 has
access to 32 kilobytes of shared,
global memory housed on aseparate
board, says Sam Mathan, director of
systems development.
Each three-card 8086 block will
be capable of handling up to eight

Country
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This monolithic 8-bit,
33 nsec A/D converter has everything
(And atest board to prove it.)
We've been told that the spectacular
specs of our newsmaking TDC1007J
A/D converter are almost unbelievable.
So we're making a "show me" offer
that will make abeliever out of every
digital-thinking designer.
Order our monolithic 8-bit 33 nsec
A/D converter on its own standard
41
/ "x51/
2
2 "evaluation board
(TDC1007PCB). Fully assembled and
tested, equipped with a44-pin edge
connector. Using + 5V and ± 15V
power supplies, the board accepts and
digitizes a 1-volt peak-to-peak signal
from a 75-ohm source—at up to
30 megasamples per second.
Use it for performance evaluation of
the converter. For system prototyping.
As atest fixture. Price for 8-bit converter
and board: $845. (Only $585 in 100s.)
Or if you prefer, deduct ahundred
bucks and order our beauty by itself.
Order just the converter (TDC1007J), in
an industry standard 64-pin DIP.
(Only $485 in 100s.) We'll send along our

data sheet/application notes to help
you do your own thing.
Either way you go, you've got the
TRW advantages: Up to 10-1 power
reduction over other video-speed A/D
converters and more than two-thirds
size reduction. Conversion with
unmatched accuracy at up to 30 megasamples per second. Highest reliability
and stability over an indefinite time
span. Wide temperature range
performance.
Using the TDC1007J is simplicity
itself. A convert signal strobes 255
comparators, encodes all their binary
outputs into an 8-bit word, and stores
the word in an output latch. Unlike
other types, our converter needs no
sample-and-hold circuit. It works as a
flash converter—doesn't depend on
tedious successive-approximation
techniques.
Either on the board or by itself,
these products are now in stock at
Hamilton/Avnet.

TRW keeps you ahead in digital signal processing

Prices quoted are U.S. prices.
For immediate information, call
213/535-1831 or send in coupon or
just attach your business card
to this page and mail it back to us.
E-5

TRW LSI Products
P 0 Box 1125
Redondo Beach, CA 90278

Please send data sheets on the TDC1007PCB
and TDC1007J 8-bit A/D converter

Name

Company

Dly/Dept

Mad Code

Address

City

State

Zip

TRWLSI PRODUCTS
An Electronic Components Division of TRW Inc.
Circle 193 on reader service card

Call your AmphenoIR
Connector Distributor
New products

Modular. The modular design of the Harris
9200 family allows maximum flexibility.

devices—either terminai,displays or
printers. For host communication
functions, aseparate three-card processor block is required for each protocol supported, he says.
Two at first. Harris will announce
plans for two initial models at 1NCC.
The 9210 is scheduled for availability this June, says Schmidt, and will
support up to 32 peripherals.
A second model—the 9220—is
pegged for availability at year-end
and will offer an additional host
communications protocol. Later
9200 offerings will include support
for other protocols for concurrent
multiple-host communication as well
as a means of tying 9200 boxes
together for peripheral and network
expansion.
The 9200 software, like the hardware, is designed for a modular system that includes a dialog manager
to monitor the bus for multihost
communication. User-insertable system diskettes defining parameters
such as printer authorization and
display-screen configuration will be
provided with the 9200.
Among the 9200's unusual features is aline-tracing facility, adiagnostic designed to let the user isolate
line problems by displaying both
inbound and outbound message traffic in real time. Unlike some competing systems, which require attachmerit of a separate box, the 9200's
line-tracing facility runs on-line as
background and can be called from
any terminal, says Mathan.
Variety of terminals. The 9200
system will support IBM 3277 display terminals as well as the Harris
9278 display, which offers screen
sizes of from 960 to 3,440 charac-

194

ters. Available printers for the system include adot-matrix bidirectional model with print speeds of 80,
130, and 180 characters/s. Also
available are band printers that run
at 240 or 300 lines per min.
The basic 9200 system, including
the processor, six display stations,
and one 130-c/s bidirectional printer, will be priced at about $24,000.
Lease price for a similarly configured system will be $665 per month
on a three-year lease, including
maintenance.
Harris Corp., Data Communications division,
16001 N. Dallas Parkway, P. 0. Box 400010,
Dallas, Texas 75240. Phone (214) 386-2000
[346]

Unit prints photos
of color video
With computer graphics moving rapidly into color displays—a trend that
will be highly visible at NCC — another big product opportunity is opening
up: supplying permanent copies of
video images. Present choices limit
users to costly video copier systems,
to low-resolution printers with alimited color range, or to photographing
the screen.
To fill what it sees as a niche for
producing economically priced quality copies, afirm new to manufacturing, Image Resources, is introducing
a line of four Videoprint systems
that will sell for $2,990 to $5,950.
These units capture a video image
before it is displayed and transform
it into photographic media for distortion-free color copy.
In operation, the Videoprint units
capture the video signal before it
goes through to the monitor and gets
distorted. In a five-step process,
beginning with gain control, the
copier's circuitry breaks down signals into their components and,
under microprocessor direction, reconstructs them on film. A Chroma
demodulator separates the red,
green, and blue color parts of the
signal, so a matrix can mix the colors, determine their strength, and
shape them to suit specific film characteristics. The colors are then fed

ALABAMA
Hall-Mark Electronics Corp
Huntsville
1205) 837-8700
ARIZONA
Cetec Moltronics
Phoenix
(602) 272-7951
Wyle Distribution Group
Phoenix
(602) 249-2232
CALIFORNIA
Celiac Moltronics
South Gate
j213 773-6521
Kierulft Electronics
Los Angeles
12131 725-0325
Wyle Distribution Group
El Segundo
12131 322-8100
Cetec Moltronics
San Diego
(714) 278-5020
Kierullt Electronics
San Diego
(7141 278-2112
Wyle Distribution Group
San Diego
(714)565-9171
Cetec Moltronics
San Jose
1408) 263-7373
Bell Industries
Sunnyvale
(408) 734-8570
Sterling Electronics
Santa Clara
(408) 985-7411
Wyle Distribution Group
Santa Clara
14081 727-2500
COLORADO
Newark Electronics
Denver
1303 757-3351
Wyle Distribution Group
Commerce City
(303) 289-4631
CONNECTICUT
Connector Company
New Haven
(2031 624-012/
Wilshire Electronics
Wallingford
(203) 265-3822

Wedemeyer Electronic Supply
Ann Arbor
13131 665-8611
MINNESOTA
Arrow Electronics
Edina
(612) 830-1800
Newark Electronics
Minneapolis
(6121 331-6350
MISSOURI
Walters Radio Supply. Inc
Kansas City
18161 531-7015
Olive Industrial Electronics. Inc.
St Louis
1314) 426-4500
NEW JERSEY
Schweber Electronics
Fairfield
1201) 277-7880
Wilshire Electronics
Clifton
12011 340-1900
Radio Electric Service Co
Pennsauken
(2151 925-6900
NEW YORK
Harvey Electronics. Inc
Binghamton
(6071 748-8211
Genesee Radio Parts Co. Inc
Butfalo
17161 873-9661
Summit Distributors
Butta lo
(7161 884-3450
Arrow Electronics
Farmingdale
1516) 694-6800
Progress Electronics Co.
Plainview
15161 433-1700
Schweber Electronics
Westbury
(516) 334-74 74
Simcona Electronics Corp
Rochester
17161 328-3230
NORTH CAROLINA
Arrow Electronics
Winslon-Salem
19191 725-8 711

FLORIDA
Arrow Electronics
Palm Bay
13051 725-1480
KieruIll Electronics
St Petersburg
(8131 576-1966
Schweber Electronics
Hollywood
1315) 927-0511
GEORGIA
Arrow Electronics
Norcross
14041449-8252

OHIO
Schuster Electric Co.
Cincinnati
16131 984-1600
Pioneer Electronics
Cleveland
12161 587-3600
Schweber Electronics
Beachwood
(216) 464-2970
Pioneer Electronics
Dayton
1513) 236-9900
OKLAHOMA
Electro Enterprises
Oklahoma City
(4151 478-1752

ILLINOIS
Bell Industries
Chicago
13121 982-9210
Newark Electronics
Chicago
(3121 638-4411
Ohm/Electronics. Inc.
Palatine
13121 359-5500
Schweber Electronics
Elk Grove Village
(3121 364-3750
Klaus Radio, Inc.
Peoria
(3091691-4840

PENNSYLVANIA
Almo Electronics Corp.
Philadelphia
(2151 698-4000
Pyttronic Industrial. Inc.
Mo nt gomeryville
1215643-2850
CAM/RPC Industries
Pittsburgh
14121 782-3/70

INDIANA
Graham Electronic Supply
Indianapolis
1317) 634-8202
Genesis Electronics
South Bend
(219) 287-2911

TEXAS
Hamilton/Avnet Electronics
Dallas
1214) 661-8661
Sterling Electronics
Dallas
12141 243-1600
Texas Instrument Supply Co.
Dallas
12141 238-6821
Allied Electronics
Ft Worth
1817) 336-5401
Sterling Electronics
Houston
1713) 627-9800

KANSAS
Wichita Aircraft
Wichita
(3161 838.1421
MARYLAND
Arrow Electronics
Baltimore
1301) 247-5200
Pioneer Electronics
Gaithersburg
13011 948-0710
MASSACHUSETTS
Kierultt Electronics
Billerica
16171 935-5134
Schweber Electronics
Bedford
1617) 275-5100
Wilshire Electronics
Burlington
(617) 272-8200
Industrial Components Corp
N Wilbraham
1413) 596-3854
MICHIGAN
RS Electronics
Livonia
13131575.1155

TENNESSEE
Electra Distribution Co.
Nashville
16151 329-3971

UTAH
Diplomat/Alta
Salt Lake City
18011 486-4134
Standard Supply Co
Salt Lake City
18011 486-3371
WASHINGTON
Bell Industries
Bellevue
1206) 747-1515
Wyle Distribution Group
Seattle
1206) 453.8300
WISCONSIN
Electronic Expeditors. Inc.
Milwaukee
1414/228-8100
CANADA.
Distributors in major cities
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Amphenol modular jacks. Four kinds
for all kinds of connections to electronic
key sets, data sets, modems, and more.
R

If you're plugging equipment into the telephone network, connect
Amphenol 285 Series modular jacks to your equipment. You'll get
standard interfacing with telephone double-ended modular plug/cords.
Your choice of four jack configurations: 6-position. 8-position nonkeyed. 8-position keyed. 8-position series.
Amphenol modular jacks can be mounted to PC boards
or panel cutouts, either vertically or horizontally. We also offer the
widest choice of terminations: Stripped ends. Spade lugs. Ring lugs. Taper
pins. And all wire leads are color-coded.
For complete information, technical data, dimensions and prices, contact
your nearest Amphenol North America sales office or distributor.

AMPHENOL NORTH AMERICA
A Division of Bunker Ramo Corporation

Amphenol North America Division Headquarters: Oak Brook. Illinois 60521

See us at
El ectro '
80
Space 2544-2550

Sales Offices: Atlanta (4041394-6298 •Boston (6171475-7055 •Chicago 13121986-2330 •Dallas 12141235-8318 •Dayton (5131294-0461
Denver 13031752-4114 •Greensboro (9191292-9273 •Houston (7131444-4096 •Indianapolis (3171842-3245 •Kansas City 18161737-3937
Knoxville (615)690-6765 •Los Angeles (2131649-5015 •Minneapolis (612) 835-4595 •New York 15161364-2270 •Orlando 1305) 647-5504
Philadelphia (215) 732-1427 •Phoenix (6021265-3227 •St Louis 13141569-2277 •San Diego 1714 I272-5451 •San Francisco (4081732-8990
Seattle (206) 455-2525 •Syracuse 1315) 455-5786 •Washington. DC (703)524-8700
Canada: Montreal (514) 482-5520 •Toronto (416) 291-4401 •Vancouver 1604) 278-7636 •International: Oak Brook. Illinois TELEX 206-054
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Which
Alphanumeric
Printout
do YOU prefer?

New products

For hard copy. Videoprint unit reconstructs
four-color signals on photographic film.

DIGITEC ' S
ELECTROSEHSITIUE
ALPHANUMERIC PRINTERS

D I GI TEC - S
- 450
&
6 4 6 CI
THERMAL ALPHANUMERIC
PRINTERS

* 64 CHARACTERS

* 64 CHARACTERS

6410

&

642e

8123456789 ABCDEFGH
IJKLMNOPORSTUVWXYM
<>?=;:/-. +*)(4.fflm

* 21 CHARACTERS /LINE

8123456789 ABCDEFGH
IJKLMNOPQRSTUUWXY 28
<>2=;:/ -.,+*)(4%$#"

* 21

CHARACTERS /LINE

32 OPTIONAL
* SERIAL /PARALLEL
INPUT

* SERIAL /PARALN _
INPUT

Digirec's popular
6400 Series Printers
now offer you achoice!
oigiTec has added two new thermal models to the tried and proven 6400 Series AlPhanumeric
Printers You can now choose thermal or electrosensitive printing and get all the DigiTec
benefits with either . Fewer moving parts than impact printers guarantee increased reliability.
Plus non-impact means no hammers to clatter or wear out and no messy ribbons to change
Abuilt-in microprocessor provides the simplest
possible interfacing
Input configurations satisfy all the popular data
communication interfaces The serial models are
programmable for either RS-232-C or 20 mA current
loop at either 110 or 300 baud while parrallel input
models accept data at rates up to 1000 characters
per second ,higher rates optional)
These features combined with compact size
Quiet operation and designer-styled good-looks
Dimensions:
produce dependable printers that are perfect for
7''2"W x5%" D xe s"H
your application
Weight: 31
2 Lb.
/
Choose either thermal or electrosensitive
it,s
DigiTec you ve made the right choice

UNDER $300.
in OEM Quantities

DigTec

LWIITED
SYSTEMS
CORPORATIOrt
918 Woodley Road, Dayton, Ohio 45403
(513) 254-6251, TWX (810) 459-1728

Circle #206 for literature

Circle #196 for demonstration

into a monochromatic tube (with
600-line resolution) where a stepper
motor positions a filter (red, green,
blue, and white) in the optical path.
The microprocessor-controlled beam
correctly positions and exposes the
negative, comparing the film characteristics with data stored in memory.
Slides or prints. The Image Resource unit is entirely self-contained
and does not interfere with the computer-monitoring operation, says
John Cool, president. Other features
include aprocessing time of less than
2 minutes per picture and handling
of either NTSC composite format or
RGB-170 format. Image Resources
claims that the Videoprint is the only
color-display printer to take the
NTSC signal output from personal
computers. The unit also produces
Polaroid SX-70 prints, 35-mm slides
or films, 31
/-by-4 1/
4
4-in. and 4-by-5in. Polacolor prints, and 4-by-5-in.
negatives of any conventional film
for enlargement. It has a separate
mode for three-color printing separations, and an individual color parameter control lets the user create color
prints from anoncolor system.
"The Videoprint is anew product,
designed with proven technology by
a team with computer, video, and
photographic backgrounds," says
Cool. He is aco-founder of the firm,
which, when it started in 1977, specialized in computer graphics engineering.
"A vacuum exists for color hard
copies because of the rapid growth of
color graphics," he says, "with users
either paying $10,000 or more for a
video copier device or actually photographing the screen." Photograph-
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THE GOLDEN TOUCH

KEYTOP

PLUNGER

UNITIZED
FRAME

RETURN
SPRING

MOVING
PLATE
PRINTED
CIRCUIT
BOARD

FIXED PLATE

The key to superior performance
Our Golden Touch capacitive keyboard provides better and longer
performance for avery simple reason:
the unique design of our capacitor.
Our capacitor is made up of a
hinged moving plate and one fixed
plate, both attached to the printed
circuit board. Other capacitive
keyboards use two metal plates on
the PCB plus asponge, surfaced with
metallized polyester film, which is
attached to the plunger.
There's a world of difference. For
one thing, our design lets the switch
keep operating even with dust or
debris between the plates, because
the hinged plate does not have to
make physical contact with the PCB.
Our design also permits awide range
of hysteresis values.
And there's more. Our design led
us to the development of aunique circuit design that virtually eliminates

interference from EMI, RFI or electrostatic signals.
The results are what you'd expect:
more reliable operation, in tougher
environments, over alonger period of
time. That's why we can rate the
Golden Touch at over 250,000,000
MCBF per switch.
Our Golden Touch keyboards are
made exclusively for OEMs and built
precisely to each customer's specifications. We can build anything from
bare-bones, address binary coded
devices to intelligent microprocessorbased keyboards with far-reaching
electronic capability, and with an
almost unlimited variety of options
and features.
And yet ... we'll wager — spec for
spec, quote versus quote — that our
keyboards cost less, in volume quantities, than most others. The Golden
Touch doesn't require the Midas touch.

DIGITRRI7

The DIgdran Company a chyslon of Becton Ildhnson and Company

South

New products

Bring on your forms, any forms. Whether you need to print on bank
checks or multipart reports, standard pages or outsize sheets, our
alphanumeric DMTP-8 impact form printer has a 50 character/line
capacity, edge guide sensor and three open sides to take your work
flow as it comes. Everything fits. And with the exceptionally long
needle stroke, every message is crisp and clear — even on multiple
copies from .003" to .015" thick.
Work it hard. Work it long, even at high-volume POS jobs. With its
heevy-duty construction and extra-long life dot matrix print head,
th DMTP-8 is made to take it. Other advantages: programmable
character pitch, and the long-haul economy of replaceable ink
rollers and aself-reversing ribbon with a 10-million character life.
And, of course,the price: just $269 in 100's.Write or call now for details.

PRACT1C.A1—
AUTOMATION, INC.
Trap Falls Road, Shelton, Conn.06484/Tel:(203) 929-5381j
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3H ELECTRONICS
Looking for aComplete Power Supply Tester
Easy to Use

MODEL PT900 POWER SUPPLY TESTER
•Using PDP11/3 computer with 2floppy discs
•Test operating system written in Pascal
•Up to 20 programmable loads (10/20 amps)
•Up to two 100 amps programmable loads
•AC resistor loads, 1ohm to 64 Kohm
•DC programmable source 50 volts at 10 amp
•Single or three phase AC source
•AC Amplitude and frequency programmable
•High speed 16 bit A/O
•16 point measuring matrix
•16 relay drive lines
TEST CAPABILITY
•DC output voltage measurement
•Line, load, and combined regulation
•Ripple
•Over voltage protection test
•Power fail hold up test
•Power fail bit set and reset test
•AC line current/voltage/power measurement
•Current limiting/short circuit test
THREE METHODS OF PROGRAMMING
1. Issue primitive commands, ALOADI — to load an output: AIRIPPLE — to measure ripple
2. Interact with existing test procedures, i.e.: What is AC input line voltage in volts? etc.
3. Write new test procedures in asimple testing language. Tell "What is AC input voltage in volts? Ask
ACV Lowlimit Highlimit.

For more information call:

3H ELECTRONICS

Leader in simplifying linear IC testing and making it CHILD'S PLAY
is now doing the same for Power Supply Testing
USA HEADQUARTERS: 1289 Hammerwood. Sunnyvale. CA 94086 /Tel (408) 734-5970 Telex: 352022
SOUTHERN CALIFORNIA: 32129 Lindero Canyon Road, Suite 210, Westlake Village, CA 91361 /Tel: (213)889-1365
EUROPEAN HEADQUARTERS: 27C Chemin 8oissier, 1223 Cologny. Geneva. Switzerland
FAR EAST: Sumitomo Corp.. New Sumitomo Shoji 2-2, Hitotsubashi 1-chome. Chiyoda-ku. Tokyo, Japan

ing is unsatisfactory, he says, because it is difficult to keep lighting
and alignment consistent. Also, the
film reacts differently than the
human eye to cathode-ray-tube
phosphors, picking up distortions
and raster-scanning lines.
The 3000 series, comprising models 3100 and 3200, is intended for
the personal computer, education,
and small-business systems market.
The units sell for $2,990 and $3,550,
respectively. Both come only with
NTSC video-signal handling. The
price difference reflects control features allowing remote and automated operations. For users of higher-performance industrial and commercial computer graphics, there is
the 5000 series: models 5100 (with
NTsc) and 5200 (with RS-170).
Both sell for $5,950 and have master
controls for unattended operation.
Deliveries will start in July.
Image Resources' president thinks
the firm's new line will have up to a
two-year head start in the hard-copy
market before a major equipment
manufacturer is able to bring out a
competitive product. Other new entries could appear during the time
from offshore companies, however,
say other sources.
Image Resources Inc., 2260 Townsgate Rd.,
Westlake Village, Calif. 91360. Phone (805)
496-3317 [347]

Array processor and
CPU share memory
Attaching a peripheral array processor to acentral processing unit is an
advantage in boosting the numbercrunching capability of minicomputers. But there's a drawback in that
the input/output data-transfer links
are a bottleneck. It can take longer
to get data moved than it takes the
array processor to carry out the computations. For small array operations
(up to 1kiloword matrix by matrix),
there is virtually nothing to be
gained.
But if it were possible to get rid of
the I/O transfer by making the array
processor's memory directly accessible to the central processing unit, the

REPRESENTATIVES ALL AROUND USA/EUROPE/FAR EAST
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MICROPROCESSOR
GLITCHES: MEET
YOUR FIXER.

,
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Biornation's new LA-5000 50MHz logic
analyzer brings the convenience of our
K100-0 to microprocessor designers.
Folloving our K100-D, which sets the industry standards
for digital system debugging, Biomation brings you a
new girth fixer, the LA-5000. A logic analyzer matched
in cost and capability to the needs of microprocessor
system designers.
The LA-50CC is ideal for data domain and timing
analysif with clock rates from 12.5 MHz with 16 recording
channels. to 5'0 MEE with 4channels. Three display
modes ve you: data domain information in binary, octal
or hexadecimal; timing diagrams; even agraphic plot
of successive word values.
Three full screen interactive menus —Acquisition,
Format, and Special Function —make set-up fast and
simple. There are also partial menus of frequently needed
parameters. a& part of the display modes.
Convenience features? The LA-5000 features two

memories with an auto-stop function to simplify faultfinding. Reverse video highlighting calls attention to memory
differences. The reference memory is easily accessible
via the keyboard. And, amemory search feature matches
like sequences in both working and reference memories.
Introduce the glitches plaguing your system to their
fixer. You'll enjoy efficient system debugging at aprice well
below what you'd expect to pay. For more information
on the LA-5000, or any of Gould's
full line of logic analyzers, write:
Gould Instrument Division,
Santa Clara Operations,
4600 Old Ironsides Drive,
Santa Clara, CA 95050.
Or call (408) 988-6800.

m> Gown
An Electrical/Electronics Company

Circle 199 on reader service card

If The
INTEGRATED CIRCUIT INDUSTRY
Is Important To You,

STATUS '80
is
Indispensable
... as an overview on:
• WORLDWIDE BUSINESS
CLIMATE
• FOREIGN INFLUENCES ON
MARKETS AND PRODUCTION
• KEY APPLICATIONS AND
TRENDS
• MILITARY/AEROSPACE
MARKET—THE VHSIC
PROGRAM
• PROFILES OF TOP IC
MANUFACTURERS
• CAPTIVE SUPPLIERS:
THEIR GROWING NUMBER
• IN•HOUSE MANUFACTURING
CONSIDERATIONS
• IC MANUFACTURING
ECONOMICS
• KEY TECHNOLOGIES
This annual state-of-the-art report
is the definitive executive reference
for the integrated circuit industry.
Price: $95
Additional Copies: $75 each.
(Shipped postpaid if payment
is included with order)
INTEGRATED CIRCUIT ENGINEERING CORPORATION
6710 East Camelback Rd., Suite 211 •Scottsdale, Arizona 85251
Tel: (602) 945.4564 •Telex: 165.755 ICE SCOT

Postage & Handling:
$3 per copy in U.S.
$12 Overseas/Air Mail
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NEW 1980 Electronics
Guide
Yes, please send me

copies of 1980 EBG.

I've enclosed $30 per copy delivered in USA or
Canada. Address: EGG, 1221 Avenue of the Americas,
New York, N.Y. 10020.

The only book of its kind in the
field. If you haven't got it,
you're not in the market
To insure prompt delivery
enclose your check with
this coupon.

D I've enclosed $52 for air delivery elsewhere.
Address: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 201 England.
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City
State
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New products
problem would be solved. That's
exactly what Systems Inc. (formerly
Systems Engineering Laboratories)
has done with the introduction of a
32-bit parallel common-memory interface (Cm1) for its 32- and 64-bit
VPS3300 and VPS6400 vector-processing systems. The result, according to James T. Holley Jr., marketing manager of vector processing for
the Fort Lauderdale, Fla., firm, is a
dramatic increase in processing
speeds, even for small-matrix calculations.
Without cmi, for instance, a
VPS3300 system with a2-megabyteper-second I/O data-transfer rate
and a 170-ns memory cycle time
would take 17.2 ms for a 1-kilowind
matrix-by-matrix multiplication at
32-bit precision and 71.4 ms for a
similar 8-kiloword operation. With
cmi, those times drop to 1.3 ms and
5 ms, respectively—a 92% to 93%
time savings. That performance
jump will cost users only about 4%
more than earlier VPS3300 and
VPS6400 systems, adding $8,500 to
the price tags.
Fully integrated, and including an
SEL 32/77 CPU, a 32-bit array processor (in the VPS3300CM) or a
64-bit array processor (in the
VPS6400CM), 500 kilobytes of
memory, 80 megabytes of disk storage, 75-in./s tape drive, 600line/min line printer, 300-card/min.
reader, cathode-ray-tube terminal,
and software, the common-memory
versions of the two systems are
expected to cost $186,000 and
$223,500, respectively.
Sharing pays. OM benefits vector
processing, says Holley, because the
array processor is integrated into a
multiprocessor, shared-memory configuration rather than performing as
a peripheral. CM] consists of two
modules: aremote-memory interface
on the 32/77 cPu's central Selbus,
allowing the CPU access to the array
processor's memory; and a sharedmemory interface in the array processor itself.
Modifications in the system's software create a common-memory address accessible by the user in the
declarative section of the program.
"Much of the software change has to

Country
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IT'S LOW COST
AND HIGH RELIABILITY
MEMORY BOARD FROM JAPAN.
YOU WANT TO USE CUSTOM RAM BOARD
DESIGNING AND MANUFACTURING
RAM BOARD SUITABLE FOR YOUR SYSTEMS.

$250

FOR EXAMPLE:
64K
8 DRAM BOARD FUNCTION EQUIVALENT INTEL SBC80-064
PER 100CARDS

•CONTACT OFFICE

*MANUFACTURER

BERNARD KESSLER & ASSOCIATES,LTD. MANAC ELECTRO CO., LTD.
11891 Martha Ann Dr., LosAlamitos, Ca.

Tsuchiya BI 4-14-3, Nishi Shinjuku.Shinjuku-ku,

90720. (213) 598-5563 Telex: 65-6499

Tokyo, Japan Phone:03(378)6111
Telex:232-2372 MANAC J
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INTERKAMA '80
World's Largest Exhibition and Congress
for Instrumentation and Automation

SPECIALISTS
FOR SPECIALISTS
BY

Even the specialist can't keep up with every trend
and development in the dynamically advancing
business of automatic control and instrumentation.
INTERKAMA offers an unmatched opportunity to update
yourself on an international scale and set your own
sights for the future of this technology. Start planning
now for atrip to Dusseldorf where INTERKAMA is held
every three years. And plan to spend more than a
couple of days there, as every day at INTERKAMA may
mean weeks or months saved in the office, laboratory,
production line or on the test bed. You can't afford to
miss the many time and money-saving innovations
offered at INTERKAMA.
INTERKAMA has never failed to surprise. As the
world's biggest trade event for precision instruments
and automation, it has always provided fresh stimulus
to advanced manufacturing techniques around the
world. INTERKAMA is progress. Don't miss it!

Düsseldorf, October 9-15,1980
Congress, October 8-9 .. Repeats October 13-14

For additional information on INTERKAMA '80
mail this coupon to:
Mr. Gunnar Kuechler — Dept. E
German American Chamber of Commerce
666 Fifth Avenue, New York, New York 10019
(212) 974-8840

Name
Title
Company
Address
City

State

Zip

do with eliminating vo communications protocols; we're simplifying,
rather than adding complexity,"
explains Milton A. Morton, vice
president of software at Computer
Signal Processing Inc. The Billerica,
Mass., firm supplies systems with
array processors and is working on
the new cmi software. Morton
believes cmi will be fairly easy to
apply to Systems Inc.'s existing
VPS3300S and VPS6400S, introduced last summer [Electronics, Aug.
30, p. 81].
Besides the jump in processing
speed, Cmi will increase flexibility,
Morton points out. The ability to
add array processors to the central
system bus without data-transfer
delays means multiple cPus and
array processors can be strung
together to handle the particular
load of an individual user. "We can
put together systems that will fill
some of the gaps between current
vector-processing systems in the super-mini class and the giants like
Cray and Star supercomputers," he
adds.
Deliveries of the common-memory
system will take 150 days, with the
first deliveries being scheduled for
September.
Systems Inc., 6901 West Sunrise Blvd., Fort
Lauderdale,

Fla.

Phone (305) 587-2900

[348]

Multiprocessor
is expandable
Intended for atime-shared, commercial environment, BTI Computer Systems' 8000 multiprocessing computer can be arranged into "virtual
machines" to service up to 200 user
terminals. The system's high-speed,
64-megabyte/s centralized bus
structure allows any of the hardware— including central processing
units, memory, or peripherals—to be
expanded without requiring changes
in the operating system. It can maintain its operating system while
expanding from aone CPU system to
an eight-CPU system by having CPU
cards plugged into its bus.
The BTI 8000 simultaneously su -

DON'T MISS INTERKAMA '80!
202
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More cost efficiency...

Introducing
Series III SOLID STATE KEYBOARDS
Now: Ferrite Core Reliability At Lower Prices
less. The SS3 is designed with
fewer parts, lower profile and exceptional feel while maintaining
excellent resistance to environmental factors. This combined with a
100 million cycle life test rating
offers unsurpassed cost efficiency

You have our word on
quality—Cortron
More cost efficiency
you can put your
finger on...
Just imagine, asolid state keyboard
at a price you can afford that delivers MTBF's in excess of 40,000
hours, is unaffected by contaminants, has excellent resistance to
static discharge and EMI, plus high
speed operation without "misses."
Well the keyboard professionals
have done it again—the Series III
keyboard.
That's right, the SERIES III will
provide cost efficiencies you can
put your finger on. It's designed to
increase operator productivity and
performance under demanding

operational and environmental
conditions. This means cost efficiency for you—reduced downtime, lower repair cost, fewer service calls, satisfied customers, and
lower prices. That's total value!

It's in the unique
SS3 ferrite core
keyswitch
We've built our reputation on ferrite core switching technology. And
once again, we've advanced our
technology through the unique SS3
keyswitch.
Like its proven and successful
predecessor, the SS3 keyswitch is
mechanically simple and contact-

All Cortron® Series III Solid State
Keyboards are 100% inspected and
tested to insure your specifications
are met. We're so sure of our reliability that we have extended our
warranty to 2full years. Let us convince you.
We've touched on a few of the
many cost efficiency benefits that
Cortron Series HI Solid State Keyboards offer you and your customers. There's much more we can
talk about. For full cost efficiency
details and our Cortron Series III
Solid State Keyboard brochure,
write or call Cortron, A Division of
Illinois Tool Works Inc., 400 W.
Grand Avenue, Elmhurst, Illinois
60126. Phone (312) 279-9110.
TWX: 910-254-0154.

OnCORTRON
A DwiSION OF LLANO'S TOOL WORKS INC

THE KEYBOARD PROFESSIONALS
Copyright: © Illinois Tool Works Inc. 1978
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A PPRODUCTS' faster and easier
reach to outboard logic.
A PPRODUCTS' Logical Connections are the answer to
"faster and easier" connections between 16, 24, and
40-contact DIPs and any
remote logic-testing device.
Each unit is a complete, tested
and ready-to-use cable
assembly with the test clip
installed on one end while the
other end of the 18" flat ribbon
Order from your APdistributor
today. For the name of the
distributor nearest you call
Toll-Free 800-321-9668.
Send for our complete A Pcatalog,
The Faster and Easier Book.
Faster and Easier is what were all about

cable is available with either
an open end or a DIP plug.
The test clip termination end is
a pair of single-row socket connectors which attach to the pins
of an A Ptest clip. A 1-112" cable
loop between connectors
allows for free actuation of the
test clip, and probe holes in the
backs of all connectors provide
access to individual lines.
A P PRODUCTS
INCORPORATED
1359 W. Jackson St.
Painesville, Ohio •44077
Phone: [216) 354-2101
nEurope, contact A PProducts GmbH
Baeumlesweg 21 •D-7031 Weil 1•Germany
Phone: (07157)62424 •TLX 841 07 23384
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The magazine
you're reading now
could be your own.
Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.
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ports ANSI Cobol 74, ANSI Fortran
77, Extended Basic, and an extended
version of Pascal, although it is
expected that most programs run on
the system will be in Cobol. All processing in the system uses the 32-bit
data path of the system bus, which
puts the 8000 in the class of a Hewlett-Packard 3000, a Digital Equipment Corp. VAX 11/70, or a Tandem computer
The main memory is shared by all
CPU's, and it is expandable from half
a megabyte to 8 megabytes. Augmenting this memory is a virtual
memory system that accesses bulk
memory in 4-kilobyte pages.
Backup. Having more than one
bus-structured CPU running under
one operating system gives the BTI
8000 flexibility. Should one of its
CPUs fail, for example, the system
stops and indicates which unit has
failed. After pulling the failed board,
a system can be restarted—but at
lower throughput.
Management of uo functions is
handled by peripheral processing
units, each of which can manage
four independent I/O channel activities initiated by the CPUs. Each
channel can then be connected to
controllers for disk drives, tape
drives, line printers with rates from
300 to 900 lines per minute, and user
communications. One such controller is the asynchronous communications controller, which can handle up
to 64 user terminals. Four of these
bring the system to 200 terminals.
The CPU boards use neither microprocessors nor bit-slice processors
but arc built with medium-scale
integrated gate logic similar to that
used in IBM 370/168s. Add times
for such logic are in the 3-ns region.
By using double-precision logic, the
system can also perform 64-bit integer and floating-point arithmetic.
Although the BTI 8000 will be
demonstrated at NCC, first deliveries
of the system will not begin until
September. Because of the wide variety of configurations the system will
offer, its price is expected to range
from about $100,000 to $1 million.
BTI Computer Systems, 870 West Maude
Ave., Sunnyvale, Calif. 94086. Phone (408)
733-1122 [350]
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Big power

in asmall package.
The 308 operates in
lotir modes: parallel
state, parallel timing,
serial state and
signature analysis.

rEete

308
Data Analyzer.
From Teldronix.

T

enew 308 Data
Analyzer packs an impressive array of logic analysis
capabilities inside its trim, 8
pound (3.6 kg) frame. For
instance, it operates in the
serial and signature modes as
well as parallel state and
timing. And samples both
synchronously and asynchronously up to 20 MHz.
With avariable voltage
threshold that covers all logic
families in addition to TTL.
Two separate memories,
acquisition and reference,
allow automatic data comparisons. If there's no data
difference, the sampling
process is repeated until a
discrepancy appears. And the
acquisition memory can be
automatically searched for
any given word.

Word recognition can be
up to 25 bits and includes an
external output to trigger
other instruments. And the
trigger itself can be delayed
up to 65,535 clock pulses past
the trigger point. The 308
features alatch mode (5 ns),
amemory "window" to let
you closely examine portions
of the memory and state
tables which are displayed
in binaly, hex and octal.
The 308 Data Analyzer,
from Tektronix. Performance?
Uniquely versatile.
Size? Conveniently compact.
Price? Exceptionally reasonable.

Copyright © 1979, Tektronix, Inc. MI rights reserved. 844

If you're interested, contact
yo.ur local Tektronix field
office, or write us at:

U.S.A.
Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075
Phone: 503/644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Africa, Europe
Middle East
Tektronix Intl, Inc.
European Marketing Center
Postbox 827
1180 AV Amstelveen
The Netherlands
Telex: 18312

Asia, Australia, Canada, Central E..
South Americajapan
Tektronix, Inc.
America's/ Pacific
P.O. Box 500
Beaverton, OR 97077
Telex: 910-467-8708
Cable: TEKTRONIX

Tektroni'x

COMMITTED TO EXCELLENCE

For innediate action, dial our toll free
automatic answering service 1-800-547-1512

Hitachi's Bipolar ECL RAMs have just
Now high speed, high density and high
When it comes to bipolar ECL RAMs, we've set our sights
on developing high-reliability, high-speed, high-density,
lower-power consuming memories. And we've focused
our manufacturing and marketing efforts on delivering the
bipolar ECL memories you need to make bringing your
product to market asure thing.
NEW HEIGHTS IN PERFORMANCE
We've mode it easier for you to march bipolar
speed, power, density and organization to your systems'
needs from 9ns ro 7Ons.

For highest speed, the new Hitachi HM2112, 1K x1,
breaks the sublOns barrier with a9ns maximum access
time, 900mW power dissipation and pin-for-pin
compatibility with the 10415.
For applications requiring speeds of 25ns to 35ns
(max.), our 16 pin HM2110 is also apin compatible
replacement for 10415 bipolars with low-power
consumption of only O. 5mW/bit.
For 45ns to 7Ons (max.) designs, there's our HM2510,
1,024 x1-bit fully decoded read/write RAM. It's compatible with standard DTL and TTL logic families and is

Some people set their
Stocking Distributors: Anthem •Bell •CAMiRPC •Diplomat •Future •Jaco •Marshall •Milgroy •

soared past the lOns barrier.
reliability are asure thing from 9ns to 7Ons.
designed as an open collector output type for simplicity of
expansion. Or, there's our HM2511, 1K x1, with tri -state
output and just O. 5mW/bit power consumption.
Available soon will be the new 256 x4, 10422, perfect
for applications requiring o maximum access time of lOns
and Hitachi's 4K x1, 10470, delivering 2Ons access rime
with typical power dissipation of only 750mW.

the requirements of your systems just over the horizon.
And we're already supplying today's demand for
bipolar ECL memories. You can choose from six pin
compatible Hitachi port numbers, from 9ns to 7Ons,
to match most high-speed scratch pad, control store,
buffer and main memory applications.

THE OUTLOOK IS GREAT

PART
NUMBER

We're busy developing better ECL memories with faster
speeds, lower power and smaller geometries ro meet

ACCESS

AVAILABILITY
TIME
(ns Max.)

REPLACES

STRUCTURE

HM2110

10415

1K x 1

25, 35

Now

HM2510*

93415

1K x 1

45, 70

Now

HM2511*

93425

1K x 1

45, 70

HM2112

10415

1Kx 1

9

Samples

HM10422

10422

256 x4

10

Samples

HM10470

10470

4K x 1

20, 30

Samples

*TTL

Now

DOWN TO EARTH PRICES

If your sights ore set on performance and delivery or if
you want more information on Hitachi's bipolar ECL RAMs,
contact your local Hitachi representative or distributor. Or
write us for your Hitachi bipolar RAM literature packet,
HLN-380.

Hitachi. The sure thing.
Hitachi Regional Offices:
Western Region: (408)255-8991; Central Region: (713)974-0534;
Eastern Region: (617)861-1642
Representatives
AL: Tech. Mktg. Assoc., (205)883-7893; AZ: Argus Sales, (602)
964-9434; CA: Bestronics, (213) 870-9191, (714)979-9910; Littlefield
&Smith, (714)455-0055; Quadrep, (408)946-4000; CO: Porker
Webster, (303) 751-2600; FL: Tech. Mktg, Assoc., Orlando (305)
857-3760, Pompano (305)942-0774; GA: Tech. Mktg. Assoc., (404)
257-0374; IL: M. Gottlieb, (312)775-1151; Sumer, (312)991-8500; IN:
Elec. Sales & Eng., (317)849-4260: M. Gottlieb, (317) 846-5788; IA:
PMA, (319)362-9177; KS: PMA, (913)381-0004, (316)684-4141; MA:
Tech. Sales, (617)862-1306; MD: Rob't. Elec. Sales, (301) 766-6374;
MI: O-M Sales, (313)973-9450; MN: Comstrond, (612)788-9234; MO:
PMA, (314)569-1220; NJ: ABC Elec. Sales, (201) 827-9716; CMS Mktg.,
(215)885-5106; NM: Argus Soles, (505)822-0094; NY: ABC Elec. Soles,
(914) 769-8088, (516)747-6610; S. EFoster, (315)637-5427, (716)
265-2072; OH: Bear Mktg., (216)659-3131; OR: Crown Elec., (503)
620-7814; PA: CMS Mktg., (215) 885-5106; TX: West Assoc.. (512)
451-2456, (214)661-9400, (713)777-4108; UT: Porker Webster, (801)
487-5911; WI: Sumer, (414)784-6641; Canada: Ontario: RFQ, (416)
626-1445, (613)226-6610: Quebec: REQ. (514)695-5724

HITACHI
Hitachi, Ltd. Tokyo, Japan

Hitachi America, Ltd. •Electronic Devices, Sales and Service
Division •707 W. Algonquin Road •Arlington Heights, IL 60005
•(312)

593-7660 •TLX 20 6825

sights higher than others.
RC Components •Resco •RM Electronics •Sterling •Time •Western Micro Technology

lErriv
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Now you can make Fiber
Terminations accurately,
...everytime!

'Trademark TRW Inc

Cross Section ol Four Rod
Glass Alignment Element

Internal Scissor Clamp

Optic Connector
quickly and simply
OPTALIGN*
connectors keep
light losses
under ldb.

For example: TRW Cinch's
OPTALIGN connector can be field
assembled in less than four
minutes! Your terminations are
made quickly and accurately by
hand without using time-consuming
epoxies. The need for polishing or
tuning upon engagement has also
been eliminated.

We call our new single-fiber fiber
optic connector, OPTALIGN. It has
many exclusive design features that
make it consistantly easy to use,
dependable and extremely costefficient.

TRW Cinch has developed aunique
alignment system that restricts light
losses to less than 1db and is
compatible with most commercially
available fibers. This system is
based on afour-rod glass array that
is clean, inert, stable, and mates
fibers in amanner that yields
excellent shock and vibration
immunity. The glass array element
does not require precision tolerances to achieve ultra-precise fiber
alignment and low light losses.
The OPTALIGN connector is
designed to give you unmatched
fiber alignment accuracy and
repeatability everytime the
connection is made. Be assured
that repeated connect/disconnect

will not affect the optical quality,
finish, or the mechanical integrity of
the fiber.
Another TRW Cinch innovation, the
exclusive internal scissors clamps,
secures the fiber, strength members, and jacket to the lightweight
aluminum OPTALIGN housing.
Compact OPTALIGN plugs and
receptacles are ideal for computers,
CATV, telecommunications,
medical, instrumentation and
military applications. Dimensions
are 5/8" diam. X 11/2 " in length.
So, when evaluating fiber optic
connectors, consider the outstanding benefits that OPTALIGN
connectors have to offer:
1. Fast, easy assembly.
2. Minimal light loss.
3. Vibration/shock immunity.
4. Optimum fiber alignment.
5. Performance repeatability.
6. Diverse application usage.
7. Cost-saving efficiency.
Then compare. When you do, we
know you'll agree that TRW Cinch's
OPTALIGN connector is the finest
single-fiber fiber optic connector on
the market.
Call your TRW Electronic Components Sales Office... listed in
EEM.TRW Cinch Connectors, A
Division of TRW Inc., 1501 Morse
Avenue, Elk Grove Village, IL 60007
312/981-6000

TRWCINCH CONNECTORS
Circle 211 on reader service card

Inventory reports

Data entry
Point-of-sale

Environmental control

Financial reports

Computer graphics

Sylvania breaks the color barrier.
Introducing America's first 19-inch color data
display tube.
Not just atube with color.

Sylvania color.

A tube with gorgeous, glorious,
sharp Sylvania color.

It's completely changed the
picture in data display tubes.

Color that provides clearer images
and better contrast than anything
available anywhere.

Write Product Marketing Manager
for our latest catalog:

Color that makes small characters a
breeze to read, with less fatigue.

GTE Sylvania
Data Display Tube Division
700 North Pratt Street
Ottawa, Ohio 45875

Crystal clear color created by a
high density tri -dot mask.
Color sharpened by amultiple-beam
Circle 212 on reader service card

electron gun and enhanced by aChromatrix dark
surround negative guard band, and arare earth
phosphor system.

I

SYLVANIA

1
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New products

PCM tester does it all
Signal generator makes it possible to test key parameters
in pulse-code-modulation systems used in digital telecommunications
by Harvey J. Hindin, Communications & Microwave Editor
As the telecommunications world has
turned digital, testing the pulsecode-modulation communications
systems frequently used has often
required rigging up a bank of separate instruments to cover all the
bases. With its latest entry in the
telecommunications test and measurement field — the PCG-1 PCM
channel generator— w&G Instruments now has equipment that will
automatically test the critical parameters of these systems.
The new unit permits a complete
range of PCM tests: insertion loss or
gain, level tracking, signal and distortion, and frequency response.
Pseudorandom noise can be simulated in a frequency band from 350
to 550 Hz for quantization noise
tests. It also puts out either stochastic or fixed idle channel codes for
evaluating idle channel noise.
Because it generates highly accurate and repeatable PCM signals, the
PCG-1 permits transmission testing
on the receiving side of
PCM
channel banks and codees. Furthermore, since the output signal is compatible with the standard DSX-1 test
system and procedure, testing is
done by connecting the PCG-1 directly to the DSX point. Until now,
the only way to test a D1, D2, or
D3/D4 channel bank was to loop the
bank's output back to its input.
Using this method, the distracting
effects of the encoding portions of
the channel bank could not be separated from the decoding effects.
Tones. The PCG-1 breaks the loop
and provides standard test tones
stored in a digital memory so that
the decoder alone can be checked.
Test tones available are either the
standard digital milliwatt signal (0
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dBmo, 1kHz) or encoded sine waves.
The latter (obtained from the memory) range from 50 to 3,600 Hz and
are settable in 0.1-dB steps from +3
to —66 dBmo.
Although the PCG- 1functions as
a stand-alone instrument, its utility
is enhanced when it is coupled with
w&G's PCD- 1PCM channel demultiplexer. This combination makes possible complete transmission testing
of aPCM system.
Furthermore, when the PCG-1
and the PCD-1 are used with w&G's
PCM-3 automatic telephone channel
test set (the remote control board
option is required), complete transmission testing on an analog-to-analog, analog-to-digital, and digital-toanalog basis can be made automatically and rapidly. In addition to the
transmission tests, channel signaling
may be monitored via a display on
the PCD-1.
Framing. The PCG-1 has a 100-9,
±3-v balanced
output that is
compatible with
W ECO
310
jacks and
is
completely compatible with the
DSX-1 crossconnect point.
The output includes the standard DS-I terminal and signaling
frame
patterns. Frontpanel switches
permit feeding
in any framing
pattern or defined framing errors. The normal

75/
6-bit encoding may be selected or
the A and B channel signaling bits
eliminated and a full 8-bit coding
sent instead.
Slide switches on the front panel
set both the terminal framing bits
and the signaling framing bits to any
desired pattern. The PCG-1 can also
simulate a failed channel bank or a
looped channel bank.
With the DS-0 output a 64-kb/s
serial input signal can be multiplexed into the PCG-1 output stream
in any 1of the 24 channels. In addition, the DS-0 64-kb/s output
option is available. It provides TTLlevel signals for the 64-kb/s signal
and the 64-kb/s clock and 8-kHz
clock signals.
The PCG- Iweighs 20 lb and measures 7 by 91
/
2 by 15 1
/ in. Delivery
2
takes 60 days after receipt of order.
W&G Instruments Inc., 119 Naylon Ave., Livingston, N. J. 07039. Phone Bob Handrahan
at (201) 994-0854 [338]
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Now, HP lets you make FDM carrier
one programmable
6I

3511E LEVEL METER
MEASUREMENT/ENTRY

. STAY ON .

I
MANOR
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0.1 Hz frequency resolution means
precise frequency setability over the full
50 Hz to 32.5 MHz range. ±
-.2 dB level
arriiracy allows meagitrements with .01 dB
resolution all the way down to -80 dBm.
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Optional Transmission Impairments
Measurements allow you to quickly troubleshoot voice channel problems using
phase jitter, noise-with-tone, signal-to-noise with-tone-ratio, and single level impulse
noise, all with one instrument.
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3338A SYNTHESIZER/LEVEL GENERATOR
',INLET I • PACKARD

'

Level accuracy is ±.05 dB at full output
at 10 kHz with 0.1 dB flatness to 20.9
MHz, and you can sweep the full band
with ±.15 dB leveling.

REMOTE

,IRO

III II II

The new Hewlett-Packard Level Measuring Set brings outstanding measurement convenience, precision and automatic
control to the design, manufacture, installation and maintenance
of Frequency Division Multiplex systems. It consists of two
new instruments: the HP 3586A/B Selective Level Meter, and
the HP 3336A/B Synthesizer/Level Generator. The A versions
are compatible with CCITT requirements, while the B versions
are compatible with North American (Bell) standards. In
addition, C versions are available for general purpose wave
analysis and frequency synthesis applications.
Precise frequency and level measurements are provided by
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Amplitude blanking allows testing of
operational FDM systems without disturbing
adjacent channels while the frequency
is changed.
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the HP 3586A/B Selective Level Meter. In addition to delivering
0.1 Hz resolution over the full 50 Hz -32.5 MHz range, the
Selective Level Meter lets you make measurements at both FDM
voice channel and carrier frequency with one instrument.
And, when you select the optional Transmission Impairments
Measurements feature, you enjoy anew versatility in FDM
system troubleshooting.
The new HP 3336A/B Synthesizer/Level Generator offers
extremely stable, accurate signals with harmonics more than
50 dB down, and phase noise 70 dB down in a3 kHz band.
As aprecision companion source, the Synthesizer can be

and voice frequency tests with
Level Measuring Set.
Frequency Counter lets you measure
afrequency precisely, then tune to it with
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one keystroke, eliminating the need for
"rocking" the tuning control to peak
the signal.
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HP-B control is standard on both instruments, allowing all functions to be remotely
programmed for automated testing.
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Use the 3586A/B as a"tunable channel
bank filter" with shape factors up to 1.2
and 75 dB adjacent channel rejection.
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Optional Noise Weighting Filter permits
direct Psophometric or C-message
weighted noise measurements. Or use the
standard equivalent weighted noise filters
supplied.

Manual tuning with selectable resolution
lets you change frequency, amplitude and
other functions in desired steps.

set to automatically track the frequency of the Selective Level
Meter. Or you can use it for stand-alone frequency synthesis
applications.
Through HP-IB, the Level Measuring Set is fully programmable. A computing controller such as one of HP's 9800
Series permits automatic operation to reduce manufacturing
time and to lower maintenance costs through automated testing.
Prices are $9,200* for the 3586A/B ($475* for Transmission
Impairments Measurements option) and $4,100* for the
3336A/B. For full information, write to Hewlett-Packard, 1507
Page Mill Road, Palo Alto, CA 94304. Or call the HP regional

office nearest you: East (201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404) 955-1500, Canada
(416) 678-9430.
'Domestic U.S.A pnce only
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The problem
in big board testing
is finding the problem.
Introducing the FF323.
The first digital in-circuit
test system that can test
up to 2400 points and pinpoint the problem right
down to the component..

Building faults into large, digital
PC boards is inevitable. And
the bigger the board the more
chance of faults. Simple shorts,
opens, misorientation and misinsertion faults cause most. But
chip faults, such as stuck at
one or zero, IC power loss or
functional failure can all occur
at final test. Until now, finding
faults like these was like finding
aneedle in ahaystack.
The new FF323 from Fairchild has changed all that. It's a
digital in-circuit test system
with 2400 points—more than
twice the capacity of any other
system. It not only tells you
where the fault is, but what the
fault is.
It can test abroad range of
SSI, MSI and LSI device types,
and it can isolate faults on
highly complex PCBs. It can
handle microprocessors,
peripheral chips, bit slices,
RAMs, ROMs, shift registers,
UARTs, as well as the full range
of small and medium scale ICs

in technologies like CMOS,
NMOS, SOS, TTL and DTL.
The FF323 can even pinpoint
the analog component problems on your digital boards.
You save time, labor,
money and headaches.
The FF323's testing capability
delivers complete and precise
fault isolation in seconds—not
hours. A 100 chip board can
be tested in 100 seconds. And
the FF323 delivers yields of
95% and better at final test.
Fairchild's in-circuit testing
strategy safely isolates catastrophic faults, before powerup (testing begins) so costly
ICs won't be unnecessarily
destroyed. And our patented
digital testing technique
insures comprehensive, functional interrogation of ICs.
You do more testing, less
programming.
FF323 software helps you solve
the problems of development
costs and turnaround. You get
up to speed quickly and stay
there with the world's most
comprehensive IC testing
library. Our FAULTS automatic
program generator gets new
board testing programs on line
in weeks instead of months.
And the BASIC editor makes
program changes problem
free so you respond immediately to engineering changes.
Look closer, and you'll find
our software short and simple.
CHIPS, the LSI test compiler,
allows fast test routine generation. Real time datalogging and
analysis helps you keep track
of component and board
faults. And our foreground/

background programming
option gives you optimum CPU
use with concurrent program
execution.
Only Fairchild can offer all
the big board testing you
need.
FF323's flexibility lets you
choose asystem configuration
to suit your application. Choose
from either 1200 or 2400 system point capacity—just plug in
32 point switching modules as
you need them. Our range of
computer and peripheral
options lets you select awell
balanced data management
subsystem. An instrumentation
option is also available and
Fairchild's Thinline® fixturing
system lets you choose from a
wide variety of fixtures, fixture
kits and two universal designs.
With Fairchild, you'll also
get all the applications engineering, training, service and
support you need to keep testing without interruption.
For more information on the
FF323, contact your nearest
Fairchild Test Systems sales
office. Or write Fairchild Test
Systems Group, 299 Old
Niskayuna Rd., Latham, N.Y.
12110. Tel. (518) 783-3600.

FAIRCHILD
A Schlumberger Company

The
first family
of ATE.

COME SEE THE FF323 AT ATE BOSTON, JUNE 16-18.
216
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LOGIC ANALYZERS

OSCILLOSCOPES

FIXED LINEAR
ARRAY RECORDERS

OSCILLOGRAPHIC RECORDERS

SIGNAL CONDITIONERS AND
AMPLIFIERS

BIOPHYSICAL INSTRUMENTS

SIGNAL GENERATORS

DIGITAL COUNTERS 'MULTIMETERS
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ANALYTICAL
INSTRUMENTS

If you measure,
display, store, or record...
Goukf makes the right
instrument for you.
We make all kinds of test and measurement instruments.
State-of-the-art instruments designed to give you accurate
measurements with rugged, dependable performance you
can count on.
And you can count on us for a lot more. Like some
of the toughest quality standards in the industry. Plus, an
international sales and service network covering 64 countries.
So no matter where in the world you are, were never far away.
The next time you need to measure, display, store,
or record, call on one of the fastest growing instrument
companies around.
Call on Gould Inc., Instruments Division. Operations in
Santa Clara, California; London, England; Paris, France;
Frankfurt, Germany; and world headquarters at 3631 Perkins
Ave., Cleveland, Ohio 44114.

An Electrical Electronics Company

New products
Instruments

Coupler adapts
units to 488 bus
Coupler serves IEEE-488
bus functions; combines
instruments into system
Even though alot of engineers would
like to assemble IEEE-488-compatible instrumentation systems in order
to automate test programs, they find
it difficult to justify replacing otherwise perfectly good instrumentation
just because it is not bus-compatible.
At next week's Electro, Ballantine
Laboratories is unveiling its answer
to the problem: the 2488 series of
instrument couplers.
On arear panel, the $995 couplers
have 40 parallel output and 40 parallel input lines that accept instruments equipped with TTL-compatible
outputs. Also at the rear is an eightsection switch for setting the unit's
bus address, plus the standard
IEEE-488 connector. The coupler
itself performs the necessary data
translations—from binary-coded-decimal to ASCII format and the
reverse, for example—and IEEE488 functions such as handshake,
single or extended address, talk, listen, parallel poll, clear, and service
request. Front-panel light-emitting
diodes indicate the operating mode

220

that the coupler's receivers and drivof the system and coupler.
ers are operating properly.
What makes the coupler different
Delivery of the general-purpose
from other units? According to Baland the 3620A/3630A versions
lantine's chief engineer Jerry Harptakes four weeks. In the future, Baler, "It can be set up to handle multilantine will provide PROMs for more
ple instruments by adjusting internal
of its instruments and offer aservice
switches. Also, code translations and
for customizing couplers to customformatting are fully programmable."
ers' needs.
As apractical matter, these capabiliBallantine Laboratories Inc., P. O. Box 97,
ties permit several instruments to be
tied to one coupler yet addressed
Boonton. N. J. 07005. Phone Roger Stagnol
independently at the same bus
at (201) 335-09001351]
address. Units working with the coupler can be talkers, listeners, or both.
In the basic units, data is transStandard clock calibrates
lated into ASCII characters by a
microprocessor; a 1-K programmable
time and frequency devices
read-only memory stores the program. With the PROM designed as a With the vast array of time- and
socketed device, Harper points out,
frequency-dependent instruments
users can easily customize the concrowding the test bench, Global Spetroller for their particular formats
cialties' new low-cost frequency
and coding, rather than have the bus
standard may be welcome not only
controller interpret the ASCIIto keep them calibrated, but also to
encoded BCD data. Further, there is
serve as a precision clock for those
space for an additional 1-K PROM,
based on microprocessor designs.
allowing fairly sophisticated translaThe introduction of the unit, modtions. Ballantine has customized the
el 4401, will be at Electro in booths
models 3620A and 3630A ac/dc
3118 and 3120. Priced at $199, it
true-root-mean-square digital multihas an ovenized crystal oscillator
meters in this manner and offers a that keeps its 10-MHz standard outcoupler for use with them.
put accurate to within ± 5 ppm over
The coupler also incorporates a atemperature range from 0 to 50 °C.
test feature that permits a user to
Further, that output is factory-calicheck the operation of the unit's bus
brated to the National Bureau of
interface. Data can be read into the
Standards time base, via the bucoupler by a bus controller and
reau's WWVB transmissions; the instored by the coupler in its internal
ternal calibration control is accessidata random-access memory. The
ble to the user so that he can verify
controller can then read back the
that its calibration continues to meet
stored information, thus verifying
his needs.
In addition to the standard output,
which puts a TTL-level square wave
into a 50-9-load, the model 4401
also lets the user select from up to
eight different harmonics and multiply them by factors of 1, 2, or 5.
Thus, it provides an additional 24
frequencies, which can be particularly useful for time-base calibrations
of instruments such as oscilloscopes.
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The scope
that never forgets.
Gould's digital 084000
stores event data for the life of
the scope. Solid state memory
lets the Gould 0S4000
give you instant replay of
stored event data for as long as
you need it (while the unit is
getting power). In addition to
the event itself, the 0S4000
uniquely stores and displays
what happened before
the event and after
it. The 0S4000 can
then expand the
event display so you
can study it in slow motion
detail. Plus, it also allows
you to compare delayed
and original sweeps.
And, when needed.
the 0S4000 can
perform as a
real-time
scope with

c
e

\.

a bright, stable, flicker-free
display.
The Gould 0S4000 is easy to
operate whether its being used
as adigital storage or conventional oscilloscope, waveform
recorder, transient recorder,
comparator or signal generator.
Interfaced with a recorder, the
0S4000 can generate hard
copy data from both ongoing
events or replayed .displays.
For more information on
the scope that out-remembers
any tube storage scope on the
market, contact Gould Inc..
Instruments Division, 3631
Perkins Ave., Cleveland, Ohio
44114.
For brochure call toll-free:
800-331-1000 (in Oklahoma,
call collect 918-664-8300).

MI
>

GOULD

An Electrical/Electronics Company
Circle 221 on reader service card
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New products
The 2-lb unit measures 3by 10 by

7 in. and works from a standard

110-v line. It maintains accuracy in
spite of line variations of ±3Hz. It
is scheduled for delivery during the
coming quarter. In addition, a220 v
version will also be made available.
\

•

Global Specialties Corp., 70 Fulton Terrace,

,

New Haven, Conn. 06509. Phone (203) 6243103 [352]

The 7000 Series Pa

eters Measure Up

•Unique changeable scales
•Rugged phenolic and glass construction
•Taut-band or pivot-and-jewel mechanisms
•Surface, lens or bezel mounting
•DC, AC, and pyrometer ranges
•API dependability and quality
•Available through our nationwide
distributor network

10
11°
SRI
DISPLAY AND CONTROL INSTRUMENTS

1601 Trapelo Rd., Waltham, Mass. 02154
(617)890-2000
TWX-710-324-0681
in Canada:
Lisle-Metrix, Ltd., Toronto 416-249-9151

WE RESPOND...OUR REPUTATION IS EVERY INDICATION
Circle 222 on reader service card
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FREE
Brochure
describes Electronics editorial
reprints, services, books...
•More than 70 article reprints in 15 subject
categories
•Handy wall charts
•Custom-made reprint services
•Books especially for Electronics' readers
•Convenient postage-paid order cords
For your free copy, circle #275 on
the reader service cord.
For foster response, write directly to
Electronics Reprints, P.O. Box 669,
Hightstown, NJ 08520, or call
(609) 448-1700, ext. 5494.
222

$1,500 systems counter can
be programmed via IEEE-488
For $1,500, the model 5316A programmable counter functions as
both talker and listener on the
IEEE-488 bus and takes reciprocals
to measure frequencies. The instrument measures frequency, frequency
burst, frequency ratio, time interval,
time-interval average, and period; it
also totals. Two input channels operate over the unit's 100-mHz frequency-range, and an optional third
channel is available to cover frequencies to 1 GHz for communications applications.
The instrument takes reciprocals
for frequencies below 10 MHz, so it
can provide eight full digits of resolution over its complete frequency
range. The information is displayed
on an eight-digit light-emittingdiode display (plus exponent). Both
channels have trigger level and sensitivity controls. System controllers—
like the HP 9825A and 9835A—can
be used to program the counter, run
under program control, and manipulate data. The counter responds to
all GPIB bus commands except paral-

lel poll.
The U. S. price of the model
5316A, now HP'S lowest-priced full
IEEE-488 programmable systems
counter, is $1,500. Delivery is eight
weeks after receipt of order. Options
available are a high-stability time
base for $100, a third channel for
$250, and a module that modifies
measurements to allow direct readout in scientific and engineering
units, for $650.
Hewlett-Packard

Co.,

Inquiries

manager,

1507 Page Mill Rd., Palo Alto, Calif. 94304
[355]
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For fusion: use the switch tube
from
Brown Boyeni
4 Single tube for high voltage /power switch and
regulator service. Performance data include:
30 sec pulse of 100 Acurrent and 1000 kW anode
dissipation followed by hold-off voltages of up to
150 kV
"Delivered to Aydin Energy Division for their
Sealed Neutral Beam Power Supply for Livermore Labs Mirror Fusion (MFTF) Contract."

For full details on the Brown Boyen iswitch tube
technology write to Department EKR-V,

5
cr.
.41

o
.41

BBC
BROWN BOVERI

BBC Brown, Boyen i&Company, Limited
CH-5401 Baden/Switzerland
Circle 223 on reader service card

MARKEM MARKING TECHNOLOGY/

Your partner
in productivity.
DIP
Printing Systems

UV Curing Systems

MARKEM'S Model 521
singulated DIP print/cure
system was designed totally
around the productivity idea.
That's why the 521 is
designed for one operator. Its
L-shaped work area is compact, just 2' x2'.
That's why the 521 can
handle up to 25 tubes of
DIP's at one time.
That's why the 521 has
special product control features which minimize damage to ceramic packages.
That's why there are few
transfer points—and there's
easy access to printing elements, the conveyor belt,
tubes in magazine, and inking adjustments.
The 521 DIP printer is
built for reliable, sustained
operations and consistent
throughput. And it is available with in-line
UV curing.

Markem has housed
economical ultraviolet light
energy in afree-standing,
parts-handling conveyor—the
new Model 550 UV Conveyor
System—for curing imprinted
flat-product substrates.
The Markem 550 system
cures decorative and identifying prints instantly—so
inspection, assembly and
packaging can start
immediately.

Laser
Printing System

e

The system ends the
need for bulky batch curing
ovens, drying shelves and
storage racks. It also exposes
products to less heat, thus
reducing the risk of damage
to sensitive products.
The 550 requires only
one operator.

The day of laser printing
is upon us.
No conventional printing system can compete with
alaser printing system for:
•speed;
•legend quality;
•high printing reliability;
•low cost per print;
•ease of legend change.
Markem's first System
8000 Laser Printer is amicroprocessor-controlled TO92
printer. The previously coated
TO92's are fed, printed and
discharged at rates up to
18,000 per hour. Capitalizing
on laser technology, the system sets anew standard for
small character legibility,
consistent operation and
reliability.

For productivity's sake, call Roger Langley in Keene at (603) 352-1130.
Circle 224 on reader service card

MARKEM

150 Congress St.. Keene, NH 03431

See us at the Semicon /West Show, Booth #1045

When you need
rockers là toggles
or more than
rockers & toggles...
e
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Come to the people who've always been specialists
in having more good ways to solve problems: Dialight.
What we've done in indicator lights, illuminated
switches, readouts and LEDs, we're doing now in
miniature rockers and toggles.
This new Dialight family of switches, which
comes in afull range of sizes is, we're proud to point
out, all-American made.
When you consider all the configurations of styles,
sizes, life and safety ratings, colors and mountings,
you'll find there are literally hundreds of thousands of
design combinations. Such anumber of possibilities

)IJ e,
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can in itself be aproblem, except that the new
Dialight catalog is specifically designed to prevent
confusion and help you quickly and easily find
the most advantageous combination of features
for your applications.
If you'd like to see what Dial ight quality rockers
and toggles can do for the looks, durability and
economics of your products, contact us today for the
Dialight "Meets Your Need" Book. Your free copy
will include alist of
stocking distributors in
the U.S. and Canada.
A North American Philips Company

DIÁLIGH

Made in the U.S.A. by DIALIGHT

Dialight meets your needs.
Dialight, 203 Harrison Place, Brooklyn, N.Y. 11237 (212) 497-7600

"See us at Electro/80, Booth 2328-32"
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"The new force is exceedingly
small,so that we cannot predict any
practical applications for it ,
.

The Nation was talking about the Hall effect, the minute voltage that
develops at the edges of current-carrying gold foil in amagnetic field.
And back in 1879 when Dr. Edwin Hall first detected it, even the
editors of this leading news magazine didn't know what to make of it.
In fact, for eighty-six years, the Hall effect gathered dust in
research labs.
But then in 1965, while MICRO SWITCH engineers
were evaluating different sensor technologies, they made
amajor breakthrough.
They invented arevolutionary sensor by
building the Hall effect into an integrated circuit.
The sensor they developed was smaller and
more reliable than any previously designed. That sensor
became part of the world's first solid state keyboard.

Today, not only is that keyboard still the most reliable one you can buy, our
Hall effect technology is the state of the art in the electronics industry.
The fame of Hall.
Since the Hall effect keyboard, we've found other innovative ways to
package the Hall effect.
You'll find it in our vane and position sensors. It makes our AML pushbuttons
the most reliable ones you can buy. You'll find it in our solid state,
oiltight pushbuttons. And now, the Hall effect is in our latest
achievement: alinear output position sensor.
Our customers must like the ways we've packaged
the Hall effect, because they've found some interesting ways
to use them.
For example, pioneers at aleading medical center
came to us for asensor that would control the rhythm of an
experimental artificial heart. They chose aHall effect sensor
for its proven reliability.
Hall effect sensors have replaced mechanical breaker
points and magnetic reluctance sensors in the ignition systems of
over 2million cars so far. Simply because they're so reliable, and
help save fuel.
In fact, designers
of afamous race car use
Hall sensors for the sa ereasons.
And aHall effect sensor
detects the precise needle position
for stitching patterns in the first
computerized sewing machine.
,
People
are even
'77expasa
using the
Hall effect
to monitor tire pressure, build better refrigerators, process film
and bale hay. Just to name afew.
We have other ways of doing things.
Having made nearly 200 million Hall sensors, we
figure that if there's away to improve the performance of a
product using aHall device, chances are pretty good that
we'll find it.
On the other hand, we'll be the first to admit that
the Hall effect isn't the only way to do things.
That's why we also haveproducts that work on other principles.
We use piezoresistance for solid state pressure transducers. Eddy current in
metal detecting proximity sensors. And optoelectronics inphotoelectric controls. Not to
mention the precision, snap-action principle we invented in 1932.
But whether you eventually choose Hall devices for your designs, or any of the
other ways we have to make switches and sensors work better, we can help you best by
helping you early.
That way, you get our nearly 50 years'experience helping customers solve
problems. And the most cost-effective product for the job. Whether it's one right off the
shelf, or one we design especially for you.
Who knows, maybe we'll come up with apractical application that no one has
thought about yet.
For some practical suggestions on how the Hall
effect can work for you, write mICRO SWITCH, The Sensor
MICRO SWITCH
Consultants, Freeport, Illinois 61032.0r call 815-235-6600.
aHoneywell Division
Circle 227 for Data

t0.025" Mr receptadet
And do it tim...after tine

spring, provides optimum conductivity—an excellent 5 milliohms contact resistance or less. And brass
facilitates crimping and extends application tool life.

The secret to the durability of the
"PV" lies in our unique dual-metal
design. This combination
of metals results
in optimum mechanical
and electrical performance.

A. The heat-treated beryllium
copper spring maintains constant
mechanical pressure on pins.
Even after repeated insertion/withdrawal cycling.

This constant force
also contributes to maximum electrical performance. The wiping action between
pin and contact area, created by high
normal force during mating, cleans
the contact surfaces of oxides.
B. The brass body, working with the

The "PV" line allows wide design
flexibility.
A choice of three spring thicknesses are available to help meet
specific insertion/withdrawal force
requirements. There are four terminal variations in crimp-to-wire sizes
from AWG 18-36. The wide variety of

'diver low contact resistance.
..after time...after time...
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types and sizes, and the option of
several gold or tin-lead platings, offer
maximum design flexibility.

molded in plastic, can be manually inserted into P.C. boards for
on-line production without a
machine.
• Standard housings allow simultaneous connection of as many as
72 "PV" terminated connectors.
• Low cost, easy to load hand tools
available through distributors
make the "BergCon" system
practical for even the lowest-volume user. Or a low cost airoperated applicator is available
from Berg.

The Berg "PV" is the heart of the
most complete 0.025" interconnection system available today.
The BergCon - system.
The "BergCon" system consists
of avariety of mateable terminations
for board-to-board, cable-to-board,
or cable-to-cable packaging:
•

BergStik - pins, conveniently

Innovations for Electronics

erg Electronics
Electronics/ May 8, 1980

• And the entire "BergCon" system
is Underwriters recognized.

For detailed information on the
complete "BergCon" system, write
or call: The Du Pont Company, Berg
Electronics Division, New Cumberland, Pennsylvania, 17070, Telephone: (717) 938-6711. Or contact
your nearest Berg Electronics connector distributor.
In Europe: 's-Hertogenbosc h, Netherlands, Telephone: (31) 73-215255.
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HONEYWELL'S 5600E.
ITS MONITOR METERS ASSURE THAT YOU
WON'T COME BACK EMPTY-HANDED.
When you take the versatile 5600E to the field you have
the best possible chance of getting the data you need.
Because built-in meters let you monitor your record and
reproduce signals right on the spot. In fact, you can view
two inputs or outputs or simultaneously monitor the
input and output of any channel.
Conventional recorders require that you set up,
calibrate and then carry along areproduce amplifier for
every channel to be monitored. But with the 5600E,
asingle reproduce amplifier can be used to monitor all
channels.

So if you need up to 32 channels of laboratoryquality record or reproduce capability in asingle compact
unit. call Darrell Petersen at (303) 771-4700. He can help
you choose the wideband or intermediateband configuration that best meets your requirements.
Or write for technical data sheets on the 5600E
and afree illustrated brochure that describes all of
Honeywell's magnetic tape systems, oscillographic
recorders and signal conditioning modules.
Honeywell Test Instruments Division, Box 5227,
Denver, CO 80217.

WE'LL SHOW YOU ABETTER WAY.

Honeywell
Circle 230 on reader service card

New products
Semiconductors

ICs for PCM lines
insert right pulses
PCM carrier repeater
chips have on-board circuit
to compensate for line loss
A new cost-effective monolithic integrated circuit performs all the active
functions required for aregenerative
repeater serving standard pulse-code
modulation transmission lines.
That's what Precision Monolithics
Inc. promises with its new RPT81/82 PCM carrier repeater chips,
which handle 1.544-to-2.048-mb/s
digital data rates.
Also appealing is the fact that the
chips regenerate all pulses that meet
threshold requirements without inserting pulses incorrectly during
empty time slots. Explains Guido
Pastorino, telecommunications senior staff engineer: "In aPCM carrier system, coded information is
transmitted over paired cables by the
presence or absence of pulses in specified time slots. The wrong pulse in
atime slot, if it occurs too often, will
make the system bit error rate
unacceptable."
ALBO room. Additional system
functions of interest to the telecommunications designer have been incorporated right on the chip. These
include an automatic-line-build-out

(ALB0) circuit, which can compensate for up to 36 dB of line loss, and
an automatic clock shutdown circuit.
The clock shutdown feature,
which appears on the 81, inhibits the
clock amplifier when no signal is
applied and greatly reduces system
noise. When required, an oscillator
control pin permits injection-locked
free-running operation or pulsedmode operation.
The RPT-81 chip, which comes in
a 16-pin hermetic dual in-line package, has an on-chip 4.3-v regulated
voltage supply that is unavailable for
external use but provides the chip's
internal voltage standard. Both chips
operate at the 100-mw level, which
is good for such remote applications
as hanging the devices on telephone
lines.
Added circuits. In atypical repeater system, says Pastorino, it is
important to remember that even if
the 81/82 chips are used, extensive
external circuitry is required. For
example, a regulator network, assembled from zener diodes and resistors, is needed to power the chip.
Normally, one common circuit is
used with the two chips, each
designed to care for one direction of
PCM transmission (see figure). Also
needed are input and output transformers, attenuators, and feedback
resistors, in addition to a group of
miscellaneous components.
The 81 needs two power supplies
capable of delivering typically 4.4
and 6.8 V at 8.5 and 2.5 mA respectively. For this, the user gets a preamplifier open-loop gain of 48 dB
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SERIES SE3000
Lightweight,
instrumentation recorders

New products
with a 5-MHz bandwidth at a 60-k9
input impedance shunted by 2 pF.
The 82 has similar specifications.
Prices in 100-piece lots range from
$12.00 each for the 81 to $10.00
each for the 82. Delivery is from
stock.
Precision Monolithics Inc., 1500 Space
Park Dr., Santa Clara, Calif. Phone Virgel
Evangelho at (408) 246-9222 [411]

Complementary-MOS chips
multiply and divide

that both
you and your
budget can carry

at
see e ¡so
0ece °' _311
Boe

These IRIG compatible 1
4 and 1
/
2 inch portable instrumentation
/
recorders are the first to offer the features and performance of
1inch laboratory recorders that weigh and cost much more.
• 8 tachometer or tape servo controlled speeds,
from 15/32 to 60 inches/second
• IRIG compatible recording up to 40 kHz FM,
300 kHz direct, and 0.5 Mbit/second HDDR
• 4, 7, 8, or 14 record/reproduce channels,
plug in for any mix of FM, direct, and HDDR,
fully aligned for 8 speed operation
• Built-in calibration, complete electronics-to-electronics
checkout (FM and direct)

The CDP1855 and CDP1855C
arithmetic chips are compatible with
the complementary-MOs CDPI800
microprocessor, but they also work
with most 8-bit microprocessor systems. They can multiply two 8-bit
quantities or divide a 16- by an 8-bit
number in 5its at 5v or in 2.5 sat
10 v typically. The devices are structured to permit the cascading of
identical units to handle operands of
up to 32 bits.
The 1855 operates from 4 to
10.5 v and the 1855C operates from
4to 6.5 V. The input current for any
one input is ± 10 mA dc. These multipliers and dividers interface directly with the CDPI802 and the CDP1804 single-chip microcomputer. In
quantities of 100, the 1855CD sells
for $48.31
apiece and
the
CDP1855D for $72.46.
RCA Solid State Division, Box 3200, Somerville, N. J. 08876. Phone (201) 685-6423
[415]

• Choice of interchangeable ac or dc power supplies
Call today. You'll be surprised how little a 55 lb, 14 channel
portable instrumentation recorder can cost.
Or write for our new 4 page brochure.

EMI

EMI Technology Inc.

100 Research Drive P.O. Box 2046 Stamford, CT 06906
Telephone (203) 356-1300 TWX: 710-474-0128
Toll Free Instrumentation Service: 800-243-2572
A Member of the THORN EMI Group.

Sales Offices:

International:

•Newport Beach, CA 92660
Telephone (714) 760-1955
•Atlanta, GA 30339
Telephone (404) 952-8502

SE Labs (EMI) Ltd
Spur Road, Feltham, Middlesex
TW14 OTO, England
Telephone 01-890-1477 Telex: 23995
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Circle 232 on reader service card

Speech generator gives
time in three languages
The UAA1003 voice generator integrated circuit can be mask-programmed to speak in three different
languages. With a fixed vocabulary
of up to 25 words, the unit can be
programmed to announce the time in
German, French, or English for talking clock applications.
Each word generated by the nchannel mOs IC consists of anumber
of staircase-shaped 10-ms pulses.
Each pulse is built up from 128 dif-
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The MessageTransmitted Is Clear:

LEADS N LASER
TRANS TITERS

ECL Compatible, Printed Circuit Cards. Ready to Plug In

Now Available For Use In Communications and
Data Transmission. Up to 275 Mb/sec (NRZ)
This new OIS-engineered transmitter applies laser
technology for many fiber optic applications: multiplexed data
buses and trunk lines, distributed information systems, CPUto-CPU interconnections, and computer peripherals.
This transmitter uses standard parts and offers reliability
and uniform operating characteristics. The applications are
diverse, the advantages significant. For more information,
contact the OIS Marketing Department or mail the coupon.
Outstanding features assure outstanding performance:
•Uses standard production parts, offers uniform operating
characteristics.
•Output power stabilized using an integral feedback detector. DC
coupled to stabilize the laser output independent of the modulating
signal.
•True buffered ECL input.
•Uses OIS DI-PAC Te laser package.
•Rise and fall times less than 1.5ns.
•Unique fiber optical cable strain release.
•Module contains voltage regulation and transient protection circuitry.

Een41 OIS

Optical Information Systems

Circle 233 on reader service card

In addition to this new transmitter, OIS also offers TTL transmitters and receivers, semiconductor diode lasers and
accessories.
For complete information, call now or mail coupon.

OPTICAL INFORMATION SYSTEMS
EXXON ENTERPRISES INC.
350 Executive Boulevard. Elmsford, New York 10523 .1914) 345-5850
Gentlemen:
Iam interested in your new Laser Transmitter.
El Please send complete information. O For File
Please have your representative call.

ElFor immediate application

Intended use of laser system.
Also interested in following products_ _
NAME

TITLE

COMPANY_
ADDRESS
CITY, STATE, ZIP
TELEPHONE (

)

SHIELD IT SO IT
;
WORKS EVEN

New products

Your components and systems, that
is. Accurate magnetic shielding enhances performance to full potential
levels.
Over 90% past and present magnetic
shields have been created and fabricated by engineers and production personnel with Ad-Vance. That's why your
shielding problems end at Ad-Vance.
Call our Problem Solving Magnetic
Shielding Specialists for help with your
shielding problem.

UAA 1003 —
Latch
AD-MU Foils Cut,
Wrap Easily
& Quickly

Ask for 48-Page
Time-Saving Reference
Data/Catalog on
Magnetic Shielding Techniques
& Problem Solving

Decode

Timing

%I>
Typical Custom Fabricated Shields
For Components & Systems

AD-VANCE MAGNETICS, INC.
625 MONROE ST. ROCHESTER, IND. 46975
(219) 223-3158
TWX 810-290-0294

là/Vt
tit

Our 3rd Decade of Magnetic Shielding Leadership
Circle 234 on reader service card

éonttol

ferent amplitude values.
After sounding an alarm, the chip
converts the time information delivered by a digital clock in sevensegment code into a spoken announcement. The device draws a
maximum of 5 mA and operates
from asingle 5-v supply.
Currently, only the UAA 1
003-1,
in German, is available in volume.
The UAA 1
003-2 French version is
available in smaller quantities, and
the UAA1003-3 English version will
be available soon. The price varies
with language, number of words, and
quantity ordered.
ITT Semiconductors, Marketing Dept., 500
Broadway, Lawrence, Mass. 01841. Phone
David DeVoe at (617) 688-1881 [413]

Communications circuit
handles popular protocols
The F6856 universal protocol controller is designed to provide access
to most of the line-control protocols
used in data-communications equipment at a low cost. The device can
handle both bit- and byte-oriented
protocols, including the synchronous
SDLC (Synchronous Data Link Control), HDLC (High-level Data Link
Control), and Bisync (Binary Syn-

Hail
to the
lane u
For years, our 75 MHz Model 4171

EXCELLENCE ACROSS THE BOARD

doesn't take a king's ransom to put it on
your side of the board.

Plezo Technology Inc.

has been the classic move to make in
monolithic crystal filters. This royal 4-pole
creates a±13 kHz 6 dB bandwidth in a
single HC-18 envelope. It puts astunning
checkmate on noise. And best of all, it

The standard in monolithic crystal filters.
234
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itt

2525 Shader Rd., Orlando, FL 32804
(305) 298-2000
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Fluke Portable Test Instruments

"Engineering designed
this new counter with all the features
our production people asked for."
You'd expect our production
management to be biased in favor
of our new 7250A Universal
Counter/Timer. But when we
challenged them, they told us why
Fluke Counters are becoming

favorites on lines everywhere.
"This new Universal Counter
is just what we asked for. A
bench-top basic function 80-MHz
instrument with the measurement
modes our people use most. A

built-in switchable filter and aX1
to X100 continuously adjustable
attenuator eliminate unwanted
triggering. The input amplifiers
feature the accuracy and reliability
that only Fluke-designed thick-film
hybrid circuits can provide. And
Fluke's commitment to quality
insures maximum uptime at a
price that's right for the line —
only $699 U.S:'
Built for ttt
system automation.
"We're installing new
automated test procedures. And
the 7250A Universal Counter
fits right in. By adding the
1120A 'Ilunslator and the
7250A's talk-only interface
option, we can build an
inexpensive IEEE-488 system.
The 7250A also uses the unique
Fluke Portable Ust Instrument
(PTI) design for latching our
instruments together in aneat,
uncluttered package'
Convincing evidence.
Our production managers
are sold on our new 7250A. How
about you? For more
information call toll free
800-426-0361; use the coupon
below or contact your Fluke
sales office or representative.

FLUKE

IN THE U.S. AND NON-

EUROPEAN COUNTRIES:

IN EUROPE:

John Fluke Mfg Co., Inc.
P.O. Box 43210 MS tt 2B
Mountlake Terrace, WA 90043
(206) 774-2481
Telex 152662

Fluke (Holland) By.
P.O. Box 5053,
5004 EB Tilburg,
The Netherlands
(013) 673 973 Tlx: 52237

D
E

E
D

Please send 7250A specifications.
Please send information on Fluke's
125-MHz 7260A and 7261A Counters.
Please send IEEE-488 Translator info.
Please have asalesman call.

Name
Title

Mail Stop

Company
Address

State
Telephone (
For technical data circle no. 235

Zip
Ext.
EL -5/80

New products

13W-2630
Battery Tool

chronous) arrangements.
Four 16-bit address registers within the F6856 are programmed to
specify the desired protocol, as well
as options within that protocol. The
device then performs the bulk of the
required processing.
The 6856 mos large-scale integrated device performs serial-to-parallel and parallel-to-serial conversion, converts transmission codes to
computer codes, and performs cyclic
redundancy checking. It operates at
1 mb/s and is TTL-compatible. In
quantities of 100 to 999, the unit
sells for $24.50 each in the 40-pin
plastic package and $29.90 for the
ceramic side-brazed package.
Fairchild Camera and Instrument, mos Products Group, 101 Bernal Rd., San Jose, Calif.
95119. Phone Bill Callahan at (415) 9623816 [414]

Power FETs have 40-, 60-,
80-V drain-source voltages

SW-2630 $19.85*
•BT-30 $ 3.95*
BT-2628 $ 7.95*

BW -2630 BATTERY TOOL
The new BW-2630 is a revolutionary battery
powered wire-wrapping tool. The tool operates
on 2 standard "C" size NiCad batteries (not
included) and accepts either of two specially
designed bits. Bit model BT-30 is for wrapping
30 AWG wire onto .025" scpiare pins; BT-2628
wraps 26-28 AWG wire. Both produce the
preferred "modified" wrap.
Designed for the serious amateur, BW-2630
even includes both positive indexing and
anti-overwrapping mechanisms — features
usually found only in industrial tools costing
five times as much. Pistol grip design and
rugged ABS construction assure performance
and durability. In stock at local electronic
retailers or directly from

The TIPF101, TIPF102, and TIPF103 power field-effect transistors
have adrain-source voltage and continuous drain current ratings of 40 y
at 3A, 60 Vat 2.5 A, and 80 Vat 2A,
respectively. Their on-state drain-tosource maximum resistances with a
gate-to-source voltage of 10 y and a
drain current of 0.5 A, are 1.1, 1.5,
and 2Q. In 100 pieces, the 101 sells
for $1.54, the 102 for $1.60, and the
103 for $1.70. They come in TO220-AB plastic packages.
Texas Instruments Inc., Inquiry Answering
Service, P. 0. Box 225012, M/S 308, Dallas,
Texas 75265 [416]

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y 10475 U.S.A.
Tel. (212) 994-6600 Telex 125091
•Minimum billings $25 00. add shipping charge S2 00
Nw York State residents add applicable tax

236
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Now you can protect your
circuit with the switch that
turns it on.
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Protect expensive electronic circuitry.

The new AIRPAX SNAPAK circuit
breakers look and operate like
switches, but their performance
doesn't stop there. They are also
snap-acting magnetic circuit
breakers that can protect your
product and its components from
damaging power surges and faults.
For products that never had
circuit protection before, the
SNAPAK breakers are agreat idea —
they feature easy, single-hole
mounting, they're available in awide
range of delay characteristics and
current ratings, plus they corne in
a choice of baton or paddle handles
in six attractive colors.
For products that previously used
fuses and thermal devices, they're a
better alternative—they eliminate
extra stocking and assembly of
multiple components, they save
space and they reduce product
wiring requirements.
You can order SNAPAK circuit
breakers in SPST and DPST
configurations (they're the only
snap-action DPST circuit breakers
around). There are shunt and relay
versions available. And you can
choose from a complete selection
of mounting hardware to match
your product's panel aesthetics.
All the facts about AIRPAX
SNAPAK circuit breakers are
contained in our new brochure. To
get your free copy, contact us at:
AIRPAX, Cambridge Division,
Woods Road, Cambridge, MD 21613.
Telephone: (301) 228-4600. Or circle
our reader service number.

AIRPAX
NORTH AMERICAN PHILIPS CONTROLS CORP

Cambridge Division
FOR IMMEDIATE NEED, CIRCLE 237
FOR REFERENCE ONLY, CIRCLE 110

(X
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Tektronix Microprocessor Development Labs

At Boeing,
forty dedicated systems
Tektronix 8001s
rrhe Microprocessor Design
Support Center (MDSC) is
Boeing's innovative answer to
large scale microprocessor
development. Tektronix
makes it possible.

Boeing now supports
over 120 engineers
working on 35 projects.
Before the creation of the
MDSC, Boeing used avariety of
different vendors' stand-alone
development systems. Each one
supported only three engineers
at atime, and more than one
system was often needed for a
single project.
Now, software is developed on a
DEC PDP 11/70e computer and
transferred to six 8001 Microprocessor Development Labs
for in-circuit emulation,
debugging, and prototype
integration.
By using one multi-user host
computer with six distributed
8001s, Boeing is able to more
efficiently support 120 engineers. With 8001s costing
half as much as stand-alone
development systems.

el

4lq1)te'

2ouldn't do what six
ire doing.
Development isn't
limited by dedicated,
single-vendor systems.

The world over, Tektronix supports your team with our team,
assisting you with everything from development
system configuration
planning to training to
service. Whether your
development plans include our 8001
MDL, or our
standalone
8002A
,we'll back
you with quality — every
step of the way. For acloser
look at Boeing's innovative use
of the 8001, please call your
local Tektronix Field Office or
write to us for our Boeing
Application Note.

The 8001
supports every
microprocessor
Boeing uses, so,
they're free
to choose
the right
microprocessor for t jo
And whether it's the Texas
Instruments TMS9900,
Zilog Z80A, Intel 8048,
Motorola 6800, RCA
1802, or 14
others — the
8001 emulates it. Tek's multivendor support doesn't lock
Boeing into one vendor's family
of microprocessors.
Engineers get on board
much fasteE

U.S.A.
Tektronix. Inc.
PO. Box 1700
Beaverton, OR 97075
Phone: 503/644-0161
Telex 910-467-8708
Cable TEKTRONIX

When every engineer uses the
same equipment and the same
operating system for every project, it translates into afaster
learning curve. And amore
efficient, flexible team.
For Boeing —
or for you.

Africa, Europe
Middle East
Tektronix Intl. Inc
European Marketing Center
Postbox 827
1180 Av Amstelveen
The Netherlands
Telex 18312
Asia, Australia, Canada, Central IS
South Arnerica, Japan
Tektronix, Inc
America's/Pacific
PO. Box 500
Beaverton, OR 97077
Telex. 910-467-8708
Cable: TEKTRONIX

TéJctronbc
COMMITTED TO EXCELJ_ENCE

For technical data circle M238 on reader service card
For demonstration circle M239 on reader service card

Copyright © 1980. Tektronix, Inc. All rights reserved. 871

For imwediate action, dial our toll free
automatic answering service 1-800-547-1512

A new way to keep up-to-date
on microcomputer components

1980

Osborne Microcomputer
Handbook Series
The 8089 I/O Processor Handbook, by Adam Osborne

Osborne
Microcomputer
Handbook
Series

Intel is developing the co-processor concept; the 8089 is the first of
the Intel co-processors. The 8089 I/O Processor Handbook provides a
fully detailed description of this innovative device, its operation, and
use in 8086 systems. This Osborne Handbook contains complete
discussions of pins, signals, timing, the instruction set, and programming
and configuration guidelines. The 8289 Bus Arbiter, which may be
required in large system configurations, is also described.
*39-X $5.95
Also in 1980: The CRT Controller Handbook

1980 the first is here
Osborne Microcomputer Handbooks will continue to update the
Introduction to Microcomputers, Volume 2and 3 series.

Update the cumulative volumes: 1978-1979
An Introduction to Microcomputers

An Introduction to Microcomputers:

Volume 2 — Some Real Microprocessors

Volume 3 — Some Real Support Devices

Every major 4-bit. 8-bit and 16-bit microprocessor
through 1978 is described in this original 1400+ page

The first reference book to focus exclusively on
microprocessor support devices. the 1978 edition offers

volume. Architecture, timing, instruction set and usage are

700 + pages of extensive coverage of Memory Devices.
Parallel and Serial I/O CPU Single- and Multi-Function Support

detailed for each of the 20 microprocessors, including the
Intel 8086 and TMS9940.
1979 products are covered in the Volume 2update
package. Updates include Zilog Z8 & Z8000. MC6801 &
6809. and 2900 Series Chip Slice Devices.
Books and updates loose-leaf. unbound. Custom Volume

Devices, and System Busses.
1979 products are covered in the Volume 3update
package. Updates include Am951 1Arithmetic Processor,
8-. 10- and 12-bit A-to-D and D-to-A Converters, Floppy Disk
Controller Devices. and Motorola EXORciser Bus.
Books and udpates sold loose-leaf, unbound. Custom

2binders sold separately.
Volume 2 1978 ed.

*15-2

S2500

Volume 2 1979 Updates
Volume 2binder

*97
*16-0

$25.00

Volume 3binders sold separately.
Volume 3 1978 ed.
Volume 3 1979 updates

S5oo

Volume 3binder

Price

Book

*18-7

$15.00

*98

$25.00

*19-5

Quantity

S5.00

Amount

To order, return coupon with check or money order.
Include 75C per item for 4th class mail, $1.25 per
book UPS, or S2.50 per book air mail in the U. S
California residents also include local sales tax.
To place an order by phone call 415/548-2805.

OSBORNE/McGraw -Hill
630 Bancroft Way, Dept. EIS
Berkeley, CA

94710

Tax

Name
Address

Shipping

City

State

Phone

HOW TO SHIP

ZIP
TOTAL

1095
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Managing to cover
all bases.
Expansion. Diversification. Acquisition. Growth. As abusiness becomes
more complex, its information management needs expand exponentially. The more
locations involved, for example, the greater the need for centralized control of intercity
communications.
Many corporations seeking ways to increase productivity, while controlling
communications costs at all locations, are converting to Bell's Dimension® PBX.
With Electronic Tandem Switching, it provides an integrated system with
over 150 customized management and control capabilities. Its stored programs bring
cost-saving features to the network, add time-saving functions to existing telephones.
Long distance calls automatically take the least expensive routes. Calls that encounter
busy signals are redialed electronically. Detailed calling records facilitate the allocation of
charges. And each company as well as each of its locations can modify its own system
without calling in Bell installers.
We have applied such advances for some of America's leading businesses,
integrating many divisions, plants, warehouses and service centers into one total system.
That's our business—applying aknowledge of networks and advanced
communications to the specialized information management needs of your business.
It's aprocess that starts with acall to your Bell System Account Executive.

The knowledge business

Electronics/May 8, 1980

Circle 241 on reader service card
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WAFER
STEPPER

Another innovation from the GCA/IC
Systems Group.
Our DSW Wafer Stepper" direct
step on the wafer system can produce
more bits per hour at alower cost per bit
than any other system available today.
It's become astandard in the industry.
And an excellent example of the innovative spirit of the IC Systems Group.
We have other examples, of course,
including our unique Wafertrac' wafer
processor. And you can expect to see
even more. Because we've committed
several million dollars annually to an
R&D program to support and refine our
existing equipment, and to develop
new systems for new manufacturing
processes.
But that's not all we've been up to.
We doubled our work force to increase
production. We doubled our service
offices so we're never more than afew
hours away. We more than doubled our
manufacturing capacity.
And we plan to double again in 1981.
In short, our IC Systems Group is
committed to providing the best service
and the best systems of any manufacturer in the industry.
So if you're involved in the front end
of IC manufacturing, get in touch with the
IC Systems Group at GCA. You'll find us
on the leading edge of technology at
Burlington Road, Bedford, Massachusetts 01730.

OSA
GCA

"VISIT US AT SEMICON WEST '80, BOOTHS 335-346"

GCA CORPORATION

IC Systems Group
Burlington Road
Bedford. Mass. 01730
(617)275-9000
Telex: 92-3350

Circle 242 on reader service card

NOW EDAC HELPS
YOU GET MORE INTO
THE BLACK.

BY USING
BLACK ALKYD
WITH GOLD
INLAY CONTACTS
YOU CAN SAVE MORE
THAN 30% ON YOUR
CARD-EDGE CONNECTORS.
In this day of inflationary price increases which seem to surface
with the regularity of the sun, you
can once more expect the unexpected from EDAC.
Black Alkyd is now available in
card-edge connectors in .156",
.125" and 100" spacing. And this
insulating material has outstanding
molded characteristics which
closely match the demanding specifications of Diallyl Phthalate.
Gold Inlay contains 30 micro-

inches of gold versus 10-20 microinches for gold plating.
You know that you will receive
the high quality, integrity and reliability that thousands of companies
have come to expect from EDAC.
For real savings on your connectors, contact EDAC today!

LI FE

EDAC INC 20 Railside Road
Don Mills (Toronto) Ontario M3A 1A4
Tel 416-445-2292 TWX 610-492-1398

Available through Stocking Distributors and Representatives from Coast to Coast.
Electronics/May 8, 1980
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Selected
Applications

New products
Power supplies

Uninterruptible
power source has
.V

EE

Select Devices

Diodes
Aerospace
Military
Medical

No one makes agreater variety of
JAN, JANTX, andJANTXV varactor
tuning diodes, or abroader line of
ultra-reliable "C Bend" current
regulators. Our array of diodes
includes:

•High QJAN and JANTX varactor
tuning diodes (series 1N5139)
with Qto 350 and 60 VDC
ratings; and very high QJAN and
JANTX varactors (series 1N5461)
with Qto 600.
•High capacitance, wide area
varactors to 1320 pf, with Qto 200.
•Ultra-reliable JAN/JANTX/
JANTXV "C Bend" current
regulators (series 1N5283) from
0.2 to 4.7 mA.
•Special current regulators (series
CIL250) from 5.1 to 10 mA in
DO-7 packages.
•High level current regulators
(series CIL350) from 11 mA to
50 mA in TO-5 packages.
For further information, send for
our short form catalog.

'or TELEDYNE
CRYSTALONICS
147 Sherman Street
Cambridge, MA 02140
Tel: (617) 491-1670
TWX 710-320-1196
244

Circle
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20-min backup
The Mini-UPS plug-in uninterruptible power source system, designed to
protect small electronic equipment
from ac power-line problems, will be
shown at NCC. This plug-in unit is
available in 400-VA and 750-VA
models. They can be used with pointof-sale terminals, electronic Pboratory monitors and test device , ,, rocess controls, communications. c. nment, microcomputers, and rt •xl
equipment.
Containing a lead-acid balLery,
the 400-VA device provides up to 20
minutes of rqulated power to the
load during a 'ulackout; the 750-VA
model provides 10 min of battery
reserve. When drained, the batteries
are automatically recharged to 95%
of their full potential in less than 10
times the discharge time. The MiniUPS continuously responds to ac line
fluctuations, actively regulating output voltage and isolating the load
from transients as well as from
brownout conditions.
It operates from a single-phase
115-v ac input and provides an output voltage regulated to within ± 3%
of nominal value through input fluctuations of +10% to — 20%. Input
frequency fluctuations of up to
± 10% of nominal value (60 Hz) are
regulated at the output to ±0.5 Hz
in one half cycle. The system also
attenuates electrical noise or highfrequency interference, in both corn-

mon and transverse modes. In addition, it reduces output harmonics to
less than 3% total harmonic distortion into a resistive load. Units can
withstand a 150% overload condition
for two cycles without altering normal operation.
The 400-VA model sells for
approximately $900; the 750 for
about $1,100. Deliveries are scheduled to begin around August of this
year.
Sola Electric. a unit of General Signal. 1717
Busse Rd..

Elk Grove Village, III.

Phone Pam Samson at

(312)

60007.

439-2800

[392)

250-, 150-V supplies
suit low-current needs
A 250-v dc series and a 150-v dc
series of open-frame power supplies
provide output power of from 25 w
at 0.1 A to 400 w at 1.5 A and 18 W

at 0.12 A to 450 w at 3A, respectively. They operate from an input of
115 or 230 v ac ± 10% at 47 to 440
Hz. For a 10% change in the line
voltage and a 50% change in the
load, regulation is ±0.02%. At the
50% load change, transients are suppressed in 30 ms. Output ripple
is a maximum of 0.02% p-p. The
units have astability of ±0.05% for
24 hours and operate between 0° and
50 °C at full power. Units are derated
linearly to 40% of power at 70°C.
The units have short-circuit and
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He's one reason the electronics
industry is taking off in Northern Ireland.
Sam Harper puts his skills to work for AVX, the
world's largest manufacturer of multilayer capacitors.
Other highly trained technicians staff agrowing number
of firms in Northern Ireland's electronics industry.
Companies headquartered in the U.S., Europe, and
Great Britain have all opened plants here. Manufacturing
is solidly supported by
research and development
services, including aspecially dedicated unit at
Queen's University. And
generous grants are available to turn R&D into profitable products.
From Northern Ireland
it is easy to do business in
the Common Market or
anywhere else in the world.
Transportation and
communication links are
first-class. Investment incentives have been judged

the best overall in the EEC and include provisions for
joint ventures, buy-back equity, and licensing.
But the best reason for locating here is the work
force. Experienced, productive, and loyal, with a
good labor relations record.
Put our people to work for you. Talk to Reg
Browne or Marcus Robinson at the Northern
Ireland Industrial Development Office. They
can quickly put together apackage of incentives to fit your plans. Call (212) 593-2258. Or
write: Nil DO, British Consulate-General,
150 E. 58th St., New York, NY 10022.
Sam Harper works. A service
engineer at AVX, he restores and flies
small airplanes in his spare time.

Northern
Ireland
works.
Circle 245 on reader service card

Our Case
Is Sealed...
There's nothing open-andshut about Acushnet's hermetic
capacitors. Sealed for maximum
protection from environmental
damage and/or stress, the
evidence is conclusively in favor
of Acushnet's impervious glassto-metal terminals.
Acushnet manufactures
hermetic capacitors in metalized
mylar, polycarbonite and paper
dielectrics. Our specialty is
designing capacitors to solve
unique problems.

Next time you need acapacitor
you can rely on, contact us.
Case closed.
ACUSHNET CAPACITOR CO., INC.

New products
overload protection and remote sensing capability. In quantities of 1to 9,
both series sell for $34.95 apiece; for
100 to 249 units, the price is $25.60.
Delivery is from stock to six weeks.
Condor

Inc.,

4811

Calle Alto,

Camarillo,

Calif. Phone (805) 484-2851 [393]

High-voltage modules are
adjustable to 15,000 Vdc
Intended for use in nuclear instrumentation, medical electronics, cathode-ray—tube displays, and other
original-equipment applications, the
series 605A/606 high-voltage modules deliver outputs of from 0 to
1,500 v dc and 0to 15,000 v dc. The
605A module puts out up to 10 w of
power and the 606 up to 30 w. Rip-

720 BELLEVILLE AVE. • NEW BEDFORD, MA. 02741 /(617) 999-3291
At Acushnet, Were Accustomed to Solving Capacitor Problems.
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PICK THE
TOWN THAT FITS
YOUR BUSINESS.

We can provide detailed community profiles on hundreds
of towns and cities in North Carolina that would love to have
your company.We offer10 cities with 50,000+ population.
But more than 480 have 20,000 or less.
Indicate the community size that would fit your new plant.
Our professionals will help you pick one that feels like home.
PoPulmon

D100,000+
D50,000-100,000
D15,000-50,000
DUNDER 15,000

T,pe

D MAJOR CITY
D SMALL CITY
0 SMALL COMMUNITY NEAR CITY

I:RURAL TOWN

Bertan Associates Inc., 3 Aerial Way, Syosset,

N.Y.

11791.

Phone (516)

433-3110

[394]

Odle.

Supplies work with
microprocessor-based units

NAME
COMPANY
ADDRESS
STATE

CITY

NORTH CAROLINA

ZIP

NorthCarolina Department of Commerce,Inclustrial Development Division,
Suite 1607 ,430N.Salisbury Street, Raleigh,NC 27611.0r call (919)733-4151.
246

ple is a maximum of 0.001% peak to
peak. Line and load voltage is regulated to within 0.001%. All modules
are arc— and short-circuit—protected.
Input power is 28 vdc ± 10%. Prices
start at $260 each and delivery is
from stock.

Circle 62 on reader service card

Specifically designed for logic- and
microprocessor-based equipment
that requires from 25 to 65 w, two
open-frame switching power supplies
can operate from dual ac input
ranges. Designated the OFS65/1
and OFS65/2, both units operate
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SYSTEM 19 NOW PROGRAMS
MORE THAN 200 DIFFERENT
PROMS WITH ONLY ONE
SOFTWARE SELECTABLE MOULE

....•
Modules available now include
the UniPak, agang programming pak for MOS devices,
and aseries of programming
paks for logic devices and
individual PROM families.

Our new System 19/UniPak
lets you program most MOS
and bipolar PROM'S from
AMD, Fairchild, Harris, Intel,
MMI, Motorola, National,
Raytheon, Signetics and
Texas Instruments. UniPak's
software assembles the programming algorithm and selects the
correct socket for 16, 18, 20, 24
and 28-pin PROMS.
System 19/UniPak gives you
design and purchasing freedom. This means you can select
the best PROM for each application,
and you can second-source for the
best price and availability
Semi-house approvals and
easy calibration help maintain higher device yields.
UniPak has earned written approval from device manufacturers. And
easy calibration lets you keep performance within PROM manufacturers' specifications.

UniPak algorithms shorten
programming time enhancing System 19's use as a production tool. UniPak is the first
module to use anewly developed
algorithm which makes it possible to
program a64K EPROM in less than
half the time it takes to program a
16K EPROM using standard
methods.
And the System 19/UniPak is
easy to operate, with aminimum of
operator training.
New System 19 concept is
open ended to keep it state
of the art. The System 19 is
designed around astandard main
frame and plug-in modules.

23 communication
formats including six
for development systems.
Development systems, computers,
teletypes and CRT terminals interface easily with the System 19. The
System 19 accepts micro-processor
instruction codes from Motorola,
Intel, Tektronix, Fairchild, FutureData
and other development systems
without intermediary equipment.
Let us show you the future.
The new Data I/O System 19/
UniPak is available now. To make
arrangements for ademonstration or
to get your free copy of this valuable
32-page book, circle reader service number or contact Data I/0, PO
Box 308, Issaquah, WA 98027.
Phone 206/455-3990 or TOLL
FREE: 800/426-9016

„s..

DATA I/0
Circle 247 on reader service card

New products

from 85 to 135 V ac and 170 to 270
ac over a frequency range of 40 to
440 Hz. Each device offers three different outputs: the OFS65/1 provides 5 V at 6 A, 12 V at 1.5 A, and
— 12 V at 1.5 A; the OFS65/2 offers
5 at 6 A, 15 v at 1.2 A, and —15 v
at 1.2 A. The 5-v output is adjustable from 4.5 to 5.5 V; all other
outputs are fixed, with atolerance of
±5%.
The units have a 32-ms full-load
holdup time that permits protection
of information stored in volatile
memory, over-voltage protection on
the 5-v output, and over-current protection with automatic reset on all
outputs. The supplies are convectioncool ed .
In quantities of 100 to 249, both
units sell for $130 each. Delivery is
from stock.
V

Our Mo .e

r"

man

ame ns

ment

meets the IEEE 488-1975 interface specs to
let your mini or maxi computer call for:
Voltages of

10p.V to •10Vdc

Switching & Settling time: 50ii sec.
Accuracy:

0.005% (certified traceable

NBS) with Options: from It 100 nV to •1000
Vdc and -10 nA to ±- 10 Adc.
Applications:
Production Line, Automatic
Calibration of AID Connectors,
Amplifiers, DVM's

Motorola Semiconductor Products Inc., P. 0.

ATE System Standard
Data Acquisition System Standard

Box 20912, Phoenix, Ariz. 85036 [395]

Process Control System Reference
Prices from $1,995.00 (export prices
slightly higher)

Ac-dc supplies have
0.4-inch profile

*Other programming formats also available

•to
, •
e

E
I
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L-s

'

rTn

.•%.

or more
ob Ross

ELECTRONIC

DEVELOPMENT
CORPORATION

11 Harrill() St.. Boston. MA 02127. Tel: (617) 268-9696

Measuring only 2by 4by 0.4 in., the
H series of low-profile ac-to-dc
switching power supplies are designed to be used in printed-circuit
boards that go in densely packed systems. The supplies accept inputs of
105 to 125 y ac, 210 to 250 v ac, or
250 to 300 V dc, all selectable by pin
choice. They also offer dual outputs
of ± 12 v dc and ± 15 y dc at 150
mA, a feature that makes them useful for powering operational amplifiers. The series delivers up to 4.5 w of
output power to 71 °C. Minimum
input-to-output isolation is 1,500 V
ac root-mean-square. Input/output
capacitance is less than 50 pF. Other
specifications for the power supply
units include typical ripple and noise

TLX 955329 • TWX 710 350-7544
248
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Microcontroller Military Heroes.
Win your design battles with the single-chip
microcontroller solution: Intel's M8048 family.
Expand your military hi/rel
applications with our M8048 singlechip microcontroller strategy. For
control applications in avionics,
guidance and communications, Intel
delivers the solution: the M8048,
M8748 EPROM and the M8035L will
improve the flexibility and reliability
of your system with fewer components
which enables you to meet reduced
space and weight requirements.
Think about it, three totally
self-sufficient 8-bit microcontrollers.
Cost-effective controller components
available now from the company
who pioneered the very first military
single-chip microcontroller. Intel.
Each one aproven performer.
Begin with our M8048.
When you design
Intel's M8048 into advanced military systems,
you're making astrategic
move. Like our other two
family members, its one
of the highest performing
controllers you can find...
processed and tested to military
standards. And screened to full
Class Brequirements of MILSTD 883B, Method 5004 and
Method 5005.
For component count reduction
and faster processing, our M8048 is
your solution. This microcontroller
contains an 8-bit CPU, 1Kx8 program
memory, 64x8 RAM data memory
and 27 I/0 lines. An 8-bit timer/
counter plus onboard oscillator and
clock circuits. Intel's M8048 gets
you into the 5-volt world with a
single power supply, 6MHz speed and
—55°C to +125°C operation.

See our booth at the NCC Show
Booth #1354-60

Nowhere will you find amilitary microcontroller with all these
features on one chip... plus Intel's
field-proven technological leadership.
Our M8748
to program yourself.
Need on-chip erasability for
easy prototype development?
Want design flexibility? A shorter
design cycle? Again, Intel delivers
the solution: our M8748 userprogrammable microcontroller.
The 4MHz EPROM version of
our M8048 gives you
immediate

feedback during development and
preproduction. Once your design is
set, you can use the M8048 for
volume production. Or you can stay
with the M8748 for continued
programming flexibility.

mode, but there's amajor difference...
no program memory.
With our M8035L, you'll have
the flexibility to match program
requirements with external ROM or
EPROM, such as Intel's M2716. The
result? A minimum cost system with
maximum component performance.
Development systems for
ease of design.
Since Intel is the largest supplier
of military microprocessors and microcontrollers, we have the experience
to offer all of the development system
support necessary for you to start
designing today; plus support from our
mil-spec RAMs, EPROMs, bipolar
PROMs and peripheral devices.
Design with our M8048, M8748
and M8035L as part of your strategy.
You'll be the hero with reduced
parts count, shorter design times
and improved overall system
performance.
For more information on
Intel's complete family of
military microcontroller
devices, and development
support, contact your local
Intel distributor or sales
office. Or write Intel
Corporation Literature
Department, 3065 Bowers
Avenue, Santa Clara, CA
95051, or call (408) 987-8080.

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

The M8035L, third member of
our microcontroller team.
This microcontroller mirrors the
M8048 with RAM power down
Circle 249 on reader service card

The Indicators
With AMemory
Ferranti-Packard's memorizing
indicators offer visibility, reliability
and save energy too!

New products
of 2 mv rms and a typical temperature coefficient of 0.02%/ °C. Each
unit sells for $89.95 with discounts
available for original-equipment

POPULAR FEATURES:
• Long life (100 million
operations minimum)
• Zero power consumption
• Rugged construction
• Excellent visibility (lightreflecting disc)
• Choice of 5fluorescent disc
colors
• P.C.B. or Panel Mount
Ferranti-Packard indicators are ideal
for Transient Recorders, Industrial
Process Displays, Contact Status
Indicators and Field Equipment.
Ferranti-Packard Electronics Ltd.
Remember the indicators
6030 Ambler Drive, Mississauga
with amemory. Specify:
Ontario, Canada L4W 2P1
Telephone: (416) 624-3020
Telex: 06-961437

manufacturers.
weeks.

Delivery

is

in

six

Semiconductor Circuits Inc., 218 River St.,
Haverhill, Mass. 01830. Phone (617) 3739104 [396]

75-W supply offers
Circle 250 on reader service card

better than 70% efficiency

There is no question that the most popular volume of RAC's Microcircuit Device Reliability
(MDR) series of data books is that which portrays
the reliability experience of large scale integrated circuit (LSI) devices. For this reason we
are very pleased to announce the third edition of
our comprehensive compendium—

The 75-w EPS75 series of switchedmode power supplies have output
voltages of 5vat 15 A to 24 vat 3A,
with an efficiency of better than
70%, says the manufacturer. Available in either open- or enclosedframe versions, they operate from a

MEMORYILSI
DATA, 1979
• Failure rates, screens, stresses,
reliability demonstration and
environmental test results, field
operation and malfunction information.
• Data on RAMS, ROMS, PROMS,
shift registers, microprocessors
and complex standards.
• TTL, Schottky, CMOS, NMOS, PMOS and ECL Technologies.
• Observed failure rates vs MIL-HBK-217C predictions.
• Ordering No. MDR-13

IZ

• $50 per copy ($60 non-U.S.), prepaid.

:

dual input range of 90 to 132 or 180
to 250 V ac. Ripple is a maximum of
50 mv peak to peak. In quantities of
250, the open-frame version sells for
$127; the enclosed-frame unit sells
for $138.
Elpac Power Systems, division of Elpac Elec-

Reliability Analysis Center
RADC/RBRAC

• Driffiss AFB, NY 13441

• Tel

tronics Inc., 3131 S. Standard Ave., Santa
(315) 330-4151; Autovon

587-4151

Ana, Calif.. 92705. Phone (714) 979-4440
[398]

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

250
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We can custom-fit standard motors
to suit your special designs.

MIRIP

With a little alteration to any of our
standard catalog items, we can tailor
the motor configuration you need —
without high costs or long delays.
Need special windings, lead lengths,
terminal ends, mounting brackets? A
certain torque at a prescribed speed?
Special gear train? Of all the precision
motors we deliver, 75% are customized.
Our sales engineers will work with you
to solve design problems or meet unusual application conditions.
Whether you need a stepper motor
the size of aquarter, or abrushless d.c.
motor to drive 14" rigid disks, write for
our free catalog of standard motors.
We'll show you where we start: you take
it from there. AIRPAX/North American
Philips Controls Corp., Cheshire Industrial Park, Cheshire, CT 06410. Phone
(203) 272-0301.

AMP«
NORTH AMERICAN PHILIPS CONTROLS CORP

Cheshire Division
Circle 251 on reader service card

world

Says Oliver Germanium,
otherwise known as Oliver O. Ward,
massive President of Germanium
Power Devices Corporation.
"And although our share of
the world market for Germanium
devices continues to get bigger
and bigger, we are also making
Germanium in smaller sizes,
down toTO-1.'
"For example, we now manufacture TO-1 (and TO-5)
Germanium transistors, in these
types: AC151-153,162,163;
ACY17-22, 27-31,39-41; ASY26,
27; 0071-78; plus awhole host of
NKT numbers.
'That's on top of our existing,
well-known ability to meet
Milspecs, Nato specs, JAN, EIA,
and PRO-ELECIRON requirements.

"And it's all part of wholehearted commitment to replace
those Germanium devices you
used to buy from Motorola,
Texas Instruments,GE,Delco,
Siemens, Mullard, SGS-ATES,
Newmarket and Thomson.
"From 150mW small signal to
100A power, in packages of all
shapes and sizes, our range of
Germanium products continues
to astonish the world!'
Send for the latest GPD
Catalogue or tell us your specific
problem.
Germanium Power Devices Corp
Box 65 Shawsheen Village Station
Andover Mass 01810 USA
Telephone 617475 5982
Telex 94-7150 GDP Andr.
Circle 252 on reader service card

Germanium
Power MIices
Corporation
%mirk' Rieger imbH Slarsergasw HI. A-10
%% ien 3. le1:11222-73 46 84. EK: 131087 neger WOmni Ra %Cimb1-1. Vertriebsbüro Wien. Prinz huge:I-Su:awe 36. A-10411 SVien. Tel: 0222-65 84 31. Tlx: 132712
‘
,
mras a. Begets li.V.Laboittiorium Voor I.
.let t mcnlechnick Diode. Hollandaan 22. 3526 Am Utrecht. Hollamt Tel:030-884214. llx: 47388./Rue Picard Sir. 202.11120 Bruxelles. Belgium. Tel:02-4285105.
11%, 25903. Denmark EA'. Joh:mswn IsAimnik A/S.Titangade 15.13K 221X1Copenhagen N. Tel: 0451-83 90 22.Tlx:16522./GDS-Henekel Elekirtmik ApS.
rrevangen 4.I3K-4622 Ilavdrup.Tel: 03-385716.
11%, 43168. France Das um. Dept TAR .II Rue Racine. PO Dos 28.93121 La Courneuse. Tel: 836-84411. Tlx: 210311F (PUBL1). West Germany Sohcomp Elektronik (imbH. Mondstrawe 10. 81XX) Munich 9)).
I
el: 089-66 10 27. Fix: 05-22)170. India Kirlitskar Eleciric C'o. Lid.. PO Box 5555. Malleswaram West Bangalore 5601155. Karnataka Staie.lel: 35311. Tlx: 230.1411y S%scorn Ele ttttt nica Spa. Via Gran Sasso 35.
211092
Balsam°. Milano. lei: 02-6.189.159 and 02-6.189.251. Th: 330118.(Eurelt:itronica SrL. Sede. 20145 Milano. Via Mascheroni M. Tel:049-81 851. 11x391112 THC)MELEC. Norway Nordisk
1: lekt ronik (Norge) A/S. M ustadssei I. Pt wiNtks 91-1..illeaker. ()do?. Tel: 0752.1381XITIA 856-16963 (Ai('() NM). Portugal Dar:1m Componenies Electronica.l.da. Av. Miguel Bombarda L13. ID. 1001) Lisboa.
646616 Republic orSoulh Africa 1.1.1eci ron (Pi% )1.1d..7114 nkiin PrettMa Rotid/Hoofsteg VC% nberg PO Box X1544. kthannestterg 21101t la 406 290. 11%: 8-2333. Spain KontronSA.Costa Bras a.13, Editido
Mirasierra.Matkid-34. Te1: 734 84 13. Ilv. 23382. Ssieden lniegrerad Elekinmik A B. PO Bin 43...S-182 51 Dursh ,lm I I(08)753413-31k Tlx: 11)282. Switzerland Omni Ras AG. 8111* Zurich. Dut turstrasse
Tel: (01)4782011. Tlic 53239. 11.11i Repreientatise
Southtm H uusu. Edenbridge. Kem TN8 5LP. Tel: 1)76 $64411$ lis $41,946 tK Agents Jam% n Indu tri
Set en oaks. Kent. Te111732-50144.
Tin: 95142.A:on...in Electronics Lid.. Rmehank Parade. Reading Road. Yaicle>.Camberle). Surrey. TeE11252-871717.1h: 8588119.

FACIT
ANNOUNCES THE
FOOLPROOF DATALOGGING CONCEPT.
•

EJECT
OVERRIDE

RECORD
CASSETTE
TAPE LOW
REPEAT
END
POWER ON

Introducing the Facit 4208 Microprocessorcontrolled Cassette Tape Unit.
It's the most complete plug-in unit you can get.
Combining absolute data security with truly brilliant system performance.
No restrictions on characters to be recorded.
Dual 256 character buffer memory for continuous
data transfer. Fully self-contained with battery
back-up and extensive power-down programmes
ensure 100% security of accepted data. Fully
Facit 4070 compatible.
Read/write transfer rates 0-500 ch/s asynchronously with automatic tape handling and data

formatting. Read after write with bit by
bit compare check and CRC check to ensure correct
data on tape.
Storage capacity 230000 ch/track.
ECMA 34 and Silent 700® compatibility. Wide range
of interfaces both serial and parallel.
All existing mains voltages and frequencies are
covered. Noiseless 24-hour stand-by. No moving
parts in stand-by mode.
The Facit 4208 foolproof Cassette Tape Unit
concept comes from the company that gave you the
Facit 4070 tape punch. And emphasizes the same
ease of use and plug compatibility.

13] PAIC
EI)GCrL=.
ALWAYS SOMETHING MORE IN DATA PERIPHERALS.
Facit, Inc., 66 Field Point Road, Greenwich, Ct 06830, Tel. (203) 622-9150. Telex 965953.
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New products
Data acquisition

Transformers star
in synchro design
Flux-nulling technique
slims core dimensions,
cuts number of turns

'r
Wide Band, Precision
CURRENT MONITOR
TRANSFORMER
With a Pearson current monitor and an
oscilloscope, you can measure pulse or
ac currents from milliamperes to kilo amperes, in any conductor or beam of
charged particles, at any voltage level up
to a million volts, at frequencies up to
35 MHz or down to 1Hz.
The monitor is physically isolated from
the circuit. It is a current transformer
capable of highly precise measurement
of pulse amplitude and waveshape. The
one shown above, for example, offers
pulse-amplitude accuracy of + 1%, -0%
(typical of all Pearson current monitors),
10 nanosecond rise time, and droop of
only 0.5% per millisecond. Three db
bandwidth is 1Hz to 35 MHz.

In the miniaturization arena, the
integrated circuit normally stars.
But for a new hybrid synchro-todigital converter offering 12 bits of
angular resolution, the limelight has
been stolen by three transformers,
each occupying avolume of 0.1 in.'
The three transformers fit on a
hybrid substrate along with 14 active
devices and provide complete isolation between the synchro's signal
and reference inputs. The resulting
32-pin dual in-line hermetically
sealed package has a profile height
of 6.6 mm with apitch of 22.9 mm.
Two versions of the device—developed by Memory Devices Ltd., a
British subsidiary of Analog Devices
and to be marketed in the U. S. by
the parent firm—have been designed. The SDC 1742 is accurate to
3.2 arc-minutes, ± I least significant bit; the SDC 1741 is accurate to
± 10 arcmin, ± 1 LSB. The U. S.
price will be $595.

The new hybrid replaces an earlier
module measuring 3.5 by 2.5 by 0.4
in., and the resulting space and
weight reduction is expected to be a
big plus in its favor in avionics, military, numerical-control, and other
applications where a shaft position
must be precisely known.
Operating in a tracking mode, the
converter constantly reduces the
difference between the real shaft
angle and that stored in an internal
up-down counter. Its tracking rate is
18 revolutions per second. The converter handles accelerations of over
20 revolutions per second, with error
limited to 1 LSB.
The tracking converter includes a
high-speed digital cosine multiplier,
operational amplifiers, steering logic, and up-down counters. But a
16,000-mil 2 complementary-mos
large-scale integrated circuit being
developed will integrate 10 functions, yielding afive-chip package.
Designing small. The three synchro isolating transformers play tm )
roles. They convert the synchro's 90v output to a I5-v level compatible
with semiconductor technology, and
they isolate primary and secondary
circuits, thereby avoiding spurious
ground loops. Incorporating the
transformers in the package also
ensures a balanced input and high
common-mode rejection.
Conventional transformers tend to
hog applied voltage, causing a core

Whether you wish to measure current
in a conductor, an electron device or a
particle accelerator, it is likely that one
of our off-the-shelf models (ranging from
'/2" to 104" ID) will do the job. Contact
us and we will send you engineering data.

PEARSON
ELECTRONICS, INC.

4007 TRANSPORT ST. /PALO ALTO, CA 94303
TELEPHONE (415) 494-6444 /TELEX 171 412

256
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LAST NOVEMBER,
DATA GENERAL AND
DEC ANNOUNCED
NEW COMPUTERS.
THE SIMILARITY
ENDS THERE.
COMPARE:

SPEED

Thousands Whetstone
instructions/second
Single
Precision

DEC
PDP 11/44
System

Data General
ECLIPSE S/140
System

ECLIPSE
S/140 is:

PRICE

Double
Precision

314* 231* $41 900 *
r

Includes PDP 11/44
with 256 ERCC
memory,20.8 MB
dual RLO2 disc subsystem, floating point
processor and 1A120
console printer

450

380

$37,450
System including
S/140 with 256KB
ERCC MOS memory,
Model 6100 25MB
non-removable moving head disc with
integral 1.26 MB diskette floating point
hardware and Dasher
TP2 180 CPS console
printer

43% 65% 10%
faster

faster

What more can we
say? Our new ECLIPSE ®
S/140 is notonlyagreat
deal faster than the
11/44, it's also agreat
deal, period.
Read the chart.
Then you'll understand why our ECLI PSE
S/140 is your only
choice. Break the
speed limit without
paying the price. Send
in the coupon.
Data General Corporation,
Westboro, MA 01580, (617)
366-8911. ECLIPSE
is aregistered trademark
of Data General. °Data General
Corporation, 1980.
VISIT US AT BOOTH #1339
AT MCC, ANAHEIM, CA.,
MAY 19-22, 1980.
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As reported in COMPUTER SYSTEMS NEWS, Dec. 3., 1979; MINI-MICRO SYSTEMS, Jan., 1980.
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Concerned About Soft Errors
On 64K RAMs?

New products

Aehr's Model MBT-100
Could Save Both Your
Company's Reputation
and Your Budget!

This monitored burn-in system
for 64k RAMs is the answer to
your worries about single bit or
soft errors. It has the capacity
to parallel test 832 dynamic or
static RAMs at temperatures up
to 200"c.

Device failures are

data logged and a hard copy
print-out identifies the time and
temperature of all failures.
The Aehr Model MBT-100 is a

111111111111116.11, •

revolutionary new solution for
collecting reliability data on
memories susceptibility to soft
errors caused by alpha particles
or pattern sensitivities.

It's an

economic answer to the long
N2 and data retention tests re quired for 64k and 4k static RAMs.

1.111?

For further information, write or call

AEHR TEST SYSTEMS

160 CONSTITUTION DRIVE, MENLO PARK, CALIFORNIA 94025
Telephone: (415) 321-1580
Sales representatives throughout the world.

e
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LARGEST RADAR INVENTORY IN THE WORLD
AUTOTRACK ANTENNA SCR-584
RADAR SYSTEM

SYSTEMS
SPARES
AN/ALT-6-7-8
AN-APG-33
AN /APG-51
AN/APN-69
AN/APN-102
AN/APN-169
AN/AP0-50
AN/APO-55
AN/APS-20
AN/APS-31A
AN/APS-42-45
AN/APS-64
AN/AS B-4/9
AN/CPS-6B
AN
AN/DPN-32
AN/FPS-6-8
AN/FPS-14-18
AN/FPS-20-75
AN/FRC-39
AN/FRT-15
AN/GPA-30
AN/GPA-126
AN/MPO-4A-10
AN/MPO-29
AN/MPS-19
AN/MPX-7
AN /MS 0-1A
AN/SPA-4A
AN/SPA-8
AN/SPN-5
AN/SPS-5B
AN /SPS-6C
AN /SRW-4C
AN/TPN-12/17
AN /TPS-1D,E
AN/TPS-10D
AN/TPS-28
AN/TPS-34B
AN /TPS-37
AN/TPX-21
AN/UPA-25-35
AN/UPX-4-6
AN/UPX-14
HIPAR
MK-25
Nike Ajax
Nike Hercules
SCR-584

258

360 deg AZ 210 deg EL. 1 mil. accuracy. Missile vet. accel. and slew rates.
Amplidyne control. Handle up to 20 It.
dish. Compl. control chassis. ALSO in
stock 10 cm. van mounted rad. system.
Conical scan. PPI. 6 ft. dish. 300 pg.
instr. bk. on radar. $50.
RF SOURCES
17-27 KHz 200 W CW
125-450 KHz 4 KW CW
2-30 MHz 3 KW CW
4-21 MHz 40 KW CW
24-350 MHz 100 W CW
80-240 MHz 500 W 2-5 uS
175-225 MHz 300 KW 1, 20 uS
200-2000 MHz 40 W CW
210-225 MHz 1 MW 5 uS
385-575 MHz 1.5 KW CW
400-700 MHz 1 KW .03 DC
950-1500 MHz 1 KW .06 DC
900-1040 MHz 5-10 KW .006 DC
1.2-1.35 GHz 500 KW 2 uS
1.5-9.0 GHz 150 W CW
3.2-3.3 GHz 10 KW .002 DC
2.7-2.9 GHz 1 MW 1 uS
3.1-3.5 GHz 1 MW 1.3 uS
2.7-2.9 GHz 5 MW 2-3 uS
4.4-5.0 GHz 1 KW CW
5.4-5.9 GHz 5 MW .001 DC
6 GHz 1 MW 1 uS
6.2-6.6 GHz 200 KW .37 uS
8.5-11 GHz 200 W CW
9.375 GHz 40 KW .5-1-2 uS
8.5-9.6 GHz 250 KW .0013 DC
15.5-17.5 GHz 135 KW .33-1-3 uS
24 GHz 40 KW .15 uS
35 GHz 50 KW .1 uS
MODULATORS
25 KW 5.5 KV 4.5 A; .0025 DC
144 KW 12 KV 12 A; .001 DC
250 KW 16 KV 16 A; .002 DC
405 KW 20 KV 20 A; .1 DC
500 KW 22 KV 28 A; .001 DC
1 MW 25 KV 40 A; .002 DC
3 MW 50 KV 60 A; 30 uS
10 MW 76 KV 135 A; .001 DC
66 MW 160 KV 400 A; .00

Circle 44 on reader service card

TRACKING SYSTEMS
K BAND MONOPULSE 40 KW E-34
X BAND NIKE AJAX/HERCULES
X BAND HI -RES MONOPULSE MOD IV
X BAND OCA PAR II
X BAND FIRE CONTROL 250 KW M-33
X BAND MOBILE 40 KW AN MPO-29
X BAND BEACON 100 W AN/DPN-62
S BAND 10' DISH 500 KW AN/MPO-18
S BAND 250 KW AN/MPO-10A
S BAND 250 KW AN/MPS-9
X BAND HAWK MPO-34
X BAND HAWK MPO-33
C BAND 1.5 MW MPS-19(C)
S BAND 14 DISH PRELORT
SEARCH SYSTEMS
KU BAND AIRBORNE 135 KW B-58
X BAND WEATHER 250 KW AN/CPS-9
X BAND WEATHER 40 KW AN/SPN-5
X BAND 7 KW AN/TPS-21
X BAND CW DOPPLER AN/PPS-9/12
C BAND HGT FDR 1 MW TPS-37
C BAND 285 KW AN/SPS-5B/D
S BAND HGT FINDER 5 MW AN/FPS-6
S BAND COHERENT 1 MW AN/FPS-18
S BAND 1 MW NIKE AJAX/HERC
L BAND 40' ANT 500 KW AN/FPS-75
L BAND 500 KW AN/TPS-1D/GSS-1
UHF 1 MW HELIHUT TPS-28
C BAND TRACKER
Pwr: 1.5 MW
Range: 250 miles
Recv: paramp Display 5""A - scopes.
10' dish w/linear or cire. polarization.
NIKE HERCULES
SPARES/MAINTENANCE
Over 10,000 major components in stock
w/repairs and overhaul facilities Ind':
SHOP 1 & 2 MAINTENANCE VANS.
SEND FOR FREE 24 PAGE CATALOG

Radio
Research
Instrument
Co., Inc.

flux rise in opposition to the applied
voltage, unless the core is large
enough and there are sufficient primary turns. To overcome that limitation, product designer Gerry
Searle developed a flux-nulling technique using an operational amplifier
to limit the core flux to the level
needed to ensure transformer action.
The op amp is connected across the
secondary winding, and its output is
applied to a separate winding whose
polarity opposes the core flux: the
higher the op-amp gain, the greater
the flux limitation.
With this design, both the core
dimensions and the number of turns
can be reduced to miniature proportions. Also, as the core flux is
reduced, so is the primary back electromotive force. Consequently, the
primary current can be set by asuitable input resistance, and the secondary voltage by a suitably chosen
secondary resistance. An added advantage is that different nonstandard
synchro voltages can be matched to
the converter by incorporating different thin-film resistor networks in
the package.
The digital outputs of the converter are of the latched, three-state type
and are Tn.-compatible. Data can be
transferred from the counter to the
output in 300 ns by shifting the
inhibit line to a logic low; it can be
held low indefinitely without risk of
opening the internal converter tracking loop. The three-state output has
both high and low byte-compatible
enable signals, which simplify multiplexing the converter outputs into
8-bit microprocessors. Both units
operate from — 55 ° to +125 °C.
In U. S.: Analog Devices Inc., P. O. Box 280,
Norwood,

Mass.

02062.

(617)

329-4700

[381]
In Europe: Memory Devices Ltd., Central
Avenue, East Molesey, Surrey, England KT8
OSN [382]

Control unit transfers video
images to digital tape
This digital tape input/output control unit transfers data between the
memory of a Qantex DS-30 digital

2 Lake Avenue Ext., Danbury, CT 06810
(203) 792-6666
• Telex 962444
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New from
Heinicke

the tunnel
washer
of the 80's
is here!
This is the mosi
important
advancement in
high volume
industrial washing
in ageneration.
The new Heinicke tunnel washer
has feature after feature to
eliminate the problems that afflict
traditional tunnel washers. Say
goodbye to washers that cost a
fortune to ship, and can't be
installed or moved without
breaking down walls. So long to
washers that are aconstant source
of burnouts and repairs.
Nevermore to noisy
washers that waste
heat and water
and run up
utility bills.

No more electric or steam heated
coils that can't be cleaned, or
burn out from detergent residue.

Heinicke Instruments Company
3000 Taft Street, Hollywood, Florida 33021
Phone 800-327-9783 or (305) 987-6101
Please send the Buyers Guide to tunnel washers.
Name
Title

Phone

Institution
Address
City

Completely
modular.
Can be shipped on
avan in sections.
Will fit astandard
doorway. Easily
moved when necessary.
No more breaking
down walls. No more expensive
flat car shipping costs.

Engineered for
economy and
efficiency.
Uses less water energy and
detergent than any volume washer
on the market due to new
techniques in washing and water
handling.

Reduces noise and
heat loss.
Heavily insulated with high
density urethane.

State _

Zip

Best of all, the Heinicke
name and expertise in
washers means you have
the famous Heinicke
jet spray nozzle and the
engineering that made
Heinicke the premier
name in the industrial
H 1" k
and laboratory washer field.
Truly anew generation of washers
engineered for the volume user.
Yet the cost is very competitive.

Send for the
Buyers Guide
to tunnel washers, and read all
the details.

If you should ever have an
equipment breakdown...

You'll seldom need the Minute
Man service, because Heinicke
and Napco instruments are
built to work. But if you do,
just dial toll-free 800-327-9783.
Circle 259 on reader service card

New products
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Semi-Finished
Quartz Crystals

O

Choose from the largest
inventory in the U.S.

P R Hoffman is one of the world's largest producers of semi-finished quartz crystal wafers
For nearly 40 years, we specialized in providing crystal blanks
to finishers Today we grow our own High-a pure Zcultured quartz
and process natural and cultured quartz to meet customer requirements for electronic and electro -optical applications We supply
crystal blanks lapped to the customers final frequency tolerances We
can also meet the most stringent specifications supplied with
regards to dimensioning and orienting to precise angles
P R Hoffman maintains an inventory of over 2,000.000 crystals
and can often ship from stock to meet your requirements For
information and prices, send your specifications to

P.R. Homan

A Norlin
MI Technology Co.

321 Cherry Street. Carlisle, PA 17013

Telephone 717-243-2011

Dimension:mm
/3.3mm

Neon Glow Lamps
AC 105-125
150KS2
0 3mA
20mIm MIN.
30,000

imni

NL-85

ltf

CLEAR-GREEN
Fluorescent Glow Lamps

I
9mm

AC cr DC105-125
331(52
A
l.6 7A
C0m1m.DC:130mim
12
NL 35 G
AC:30,000 DC:40.000
rfl

Circuit Volts
Series Resistace
Nominal Current
Total Flux
Avg. Life Hours

AC 105-12 5
271(S2
1.5mA
90mIm MIN
20.000

22mm
_1_

• MAIN PRODUCT
NEON GLOW LAMP, XENON FLASH LAMP,
RARE GAS, DISCHARGE LAMP.
MINIATURE: BLACK—LIGHT, UV—LIGHT,
FLUORESCENT COLOR—LIGHT.

NL-2 IG

ELEVAM ELECTRONIC TUBE CO., LTD.
EXPORT DIVISION
NO.

17- 8 CHUO

2 CHOM E 0 TA-K U.

TELEPHONE: 03 774 '1231— 5
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TOKYO

733-6730 [388]

Tape coupler interfaces

SUPER MINIATURE

Circuit Volts
Series Resistance
Nominal Current
Total Flux(MIN.)
Avg. Life Hours

video processor and up to four synchronous magnetic-tape transports
that use standard interfaces. The
unit is compatible with ANSI and
IBM seven- or nine-track formats. It
accepts tape speeds from 12.2 to 45
in./s and has selectable block sizes of
256, 512, 1,024, and 2,048 picture
elements per record. The unit price
is $2,500.
Oantex Corp., 252 N. Wolfe Rd., Sunnyvale,
Calif. 94086. Phone Joe Clifford at (408)

Circle 260 on reader service card

volts
Series Resistance
Nominal Current
Total Flux
Average Life Hours •••

I

Model DU-I30, aquad-sized intelligent magnetic-tape coupler, interfaces Digital Equipment Corp.'s
PDP-11 SPC small peripheral controller with up to eight dual-density
formatted magnetic-tape drives, including streamer drives. The unit
provides emulation and RT1I/RSX-11/RSTS/IAS
and
MUMPS software compatibility and
consumes up to 60% less power than
multiple-board embedded controllers. The microprocessor-based coupler is completely contained on one
quad printed-circuit module and
includes on-board light-emittingdiode indicators.
In operation, the DU-130 couples
two formatted tape drives from any
manufacturer with three slave units
each. The coupler handles ninetrack, 800- or 1,600-b/in, industrystandard drives at speeds from 12.5
to 125 in./s. Price is $1,695 and
delivery is 30 days after receipt of
order.
Distributed Logic Corp. (DILOG), 12800-G
Garden Grove Blvd., Garden Grove, Calif.
92643. Phone (714) 534-8950 [389]

JAPAN.

TELEX: 246-8855

PDP-11 with 8 tape drives

E LE VA M
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Motorola's unique
multi-million dollar
facility in Joplin a..

NCC
Booth
2234

ameaningful
new factor in
your CRT Display
decisions.
Make; buy; where to buy? If you
are involved with CRT Display
decisions, the new Motorola
facility in Joplin, MO, is of vital
interest to you. It houses the
most inventive and exacting
production and in-line testing
equipment ever designed to
achieve the ultimate in
consistent quality conformance
for CRT display systems.
Only Motorola can offer phase
to phase quality control and
verification throughout the total CRT
Display manufacturing process.
Beginning with basic components
manufacturing, the Joplin plant is
equipped with the latest in programmed sequencing and automatic
insertion. New production line
techniques keep handling to a
minimum as circuit panels move
through assembly and self-soldering
stations. Verified at every stage,
the panels must then pass testing
on Motorola's futuristic Video
Display Analyzers. No faulty focus
or resolution; no blemish; no linear
or geometric flaw can escape
detection. Finally, samples of every

Electronics/May 8, 1980

production run are subjected to long
term extreme environmental testing.
The bottom line is consistent top
quality and reliability at the right
price. The Joplin plant represents
anew state of the art in engineering and manufacturing fine CRT
Displays. No terminal manufacturer
could profitably match Motorola's
productivity and the overall quality
of its end product.

Motorola
displays the
character
of your
business.

MOTOROLA

Display Systems
1155 Harvester Road West Chicago, IL 60185
312/231-4400

Circle 261 on reader service card
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We think an OEM computer should be able
to take your marketing around the world.

eJlild

•
J.

At Digital, we think the last thing an
OEM computer should do is limit your
options.
Not just your performance options.
But your marketing options too.
That's why we make computers that
you can add value to, and then sell virtually
anywhere.
They're available with features like a
universal power supply that will work from
any electrical current in the world at the
flick of aswitch.
We even engineer our products to fit
into standard sized shipping containers. To
be handled easily by the fewest number of
people. To be assembled quickly by almost
anyone, without special tools.
At Digital, our approach has always
been to give OEMs more than just great
product. Just as important are the extra
quality features, the extra testing that can
make your design and marketing job easier.
The software compatibility that can take
you from micros to 32-bit large-scale computers, from one generation to the next.
The worldwide service capability that can
be tailored exactly to the way you run your
business. It's an approach designed to
help you meet awide range of computer
strategies.
You probably already know alot about
Digital performance. To find out the rest,
send for our new brochure, "The Thinking
Behind the Industry's Largest Selling Line
of OEM Computers."
Digital Equipment Corporation, (PK3/
M-86), Maynard, MA 01754. (617) 493-6253.
In Europe: 12 ay. des Morgines, 1213 PetitLancy/Geneva. Tel. 93 33 11. In Canada:
Digital Equipment of Canada, Ltd.
We build alot more than performance
into an OEM computer.

d
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NEW!

From McGraw-Hill Publications and Electronics Magazine

NEVER BEFORE
PUBLISHED!
344 pages of official U.S.

Government intelligence reports

INTERNATIONPI.
MARKETING
OPPORTUNITIES

International
Marketing
Opportunities
ELECTRONICS

eLeciresc.5
Computers and periph eral equipment
Electronic components and accessories

• Contains 102 reports that identify the best future
markets for electronic products around the world.

Electronic production and test equipment
Communications equipment and systems

• Compiled by McGraw-Hill editors from more
than 1,500 pages of official U.S. government
intelligence reports. (prepared by U.S. Commerce
Department attaches)

etecuonic dnacnines
Security systems

• Reports cover 44 countries and six types of
electronic products. Provide details on market
growth, competition, investment opportunities,
promotion opportunities, and government development policies in each country.

tie
pAN ,
ruilteAltOKSCOM
Mel ee

e"

"Critical inlorrnation that helps YOU
locus on

9\oba\ Markets with
the
ia"

• Organized by major product category.

tentl
greatestprofit
o
p

• Available now for marketing, corporate planning,
and manufacturing executives in the electronics
industries.

Extracted From Official U.S. Government Intelligence Reports

102 REPORTS COVER SIX
PRODUCT CATEGORIES:
• Computers and peripherals
• Electronic components
• Production and test equipment
• Communications equipment and systems
• Office and business machines
• Security systems

TYPICAL MARKET REPORT...
• Predicts future market growth
• Analyzes existing and potential competition
• Pinpoints specific high potential equipment
needs
• Identifies trade and investment opportunities

r

—

Money-Back Guarantee
To

McGraw-Hill
International
457 National
Washington.

L: YES, please rush me
copy(ies) of international Marketing
Opportunities/ELECTRONICS, a compilation of official U.S. government
reports that identify the most profitable future markets for electronic products
around the world Iunderstand that Ihave 10 days to examine it and can return
it within that time for a full refund. Price per copy $157.00 ($174.00 for orders
outside the U S ) Price includes postage and handling. Orders outside the U.S.
shipped airmail
My check is enclosed

ü

Bill my company

D Bill me.

Name
Company

• Shows market growth over last three years

Address

• Reveals government development policies
(and other factors) that will affect future
demand in each country.

City. State (Country). Zip

264

Publications
Marketing Opportunities/ELECTRONICS
Press Building
Dept 48
D.0 20045

(Please allow 6 to 8 weeks tor

dehvery.)
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Patent Number \.
3,280,378.
‹<'

strength is the key to network reliability—
patented CTS Anchor Lock Terminations
are the key to strength.
The secret? Our superior process forcefully drives
the leads into tapered holes in the substrate, cold
forming the lead to the substrate and wedging it
tightly in place prior to soldering. Try pulling out a
CTS lead; you'll see how much assurance our 5lb.
pull strength gives you. Then try it with a competitive product! You'll see what we mean.
Why risk a loose termination that can alter the
resistance value of your network? CTS, and only
CTS, can deliver the superior mechanical and electrical reliability qualities of Anchor Lock terminations. The same exclusive insertion process applies
to both CTS Series 750 SIP and Series 760 DIP
style cermet resistor networks.
Reliability has been our key to success. With

CTS

more than one billion element hours of extended
load life testing, CTS resistors have exhibited a
failure ate of only 0.00041%/1,000 hours @ a95%
confidence level. Each SIP and DIP network is
100% value and tolerance tested before shipment.
Ask us about customizing your special network
requirements; or choose from 400 standard part
numbers available off-the-shelf from authorized
CTS distributors.
See for yourself how superior Anchor Lock terminations earned that patent—plus a lot of respect
over more than fifteen years of production experience. Ask for your free samples and network
catalog. Write CTS of Berne, Inc., 406 Parr Road,
Berne, Indiana 46711. Telephone (219) 589-8220.

CORPORATION
,NDIANA

A world leader in cermet and variable resistor technology.
Circle 265 on reader service card

Control Data: Committed to
Control Data people, systems and services are
helping manufacturers prepare for the '80's.
American manufacturers are
challenged by spiraling inflatión
and increasing competition.
They must keep pace with
productivity gains abroad to
maintain market share and
protect the jobs of their
employees.
In the U.S., the annual growth
in productivity over the last ten
years has been half of what it
was over the previous two
decades. Many manufacturers
are turning to computer-based
technology to reverse this trend.
Over half the FORTUNE 500
are using our products and
services.

Exemplifying what state-of-the-art CAD technology can do for manufacturers, Chrysler
Corporation Chief Engineer Robert Brauburger reports dramatic gains in the speed and
efficiency of their design process. Above: aChrysler engineer uses acolor graphics terminal
to analyze piston performance. Below: the control room at Chrysler's Technical Computing
Center, where an operator monitors four interconnected Control Data® CYBER 170 systems.

Large scale Control Data
computers are recognized for
their outstanding ability to
perform complex scientific and
engineering computations
rapidly and with great accuracy.
Our systems are installed in
major manufacturing companies around the world. And
Control Data's recently
announced CYBER 170 Series
700 continues in this tradition
by offering increased performance at reduced cost.
Control Data also offers
manufacturers awide range of
data services through some of
the world's foremost data
processing networks.
Through our CYBERNET®
Services we provide the benefits
derived from processing on
Control Data computer
systems, along with sophisticated application programs

266
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the Manufacturing Industry
Coming from Control Data —
afully integrated CAD/CAM
system

TRENDS IN LABOR AND COMPUTER COSTS

66

67

88

88

70
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73

74

76

76

San. Well Strew Journal

for structural, mechanical and
electronic design and analysis.
Through our Service Bureau
Company, we provide awhole
range of services for business
planning, analysis and control,
plus acomplete interactive
system for material requirements planning, production
control and management
information.

The critical link between CAD
and CAM is the effective
control and flow of data among
respective systems. Control
Data has the products and
expertise to allow the interface
of design, analysis and manufacturing applications.
And when our new CAD/CAM
technology is available, manu-

technologies. Through our
Manufacturing Consulting
Services organization we are
helping manufacturers plan and
implement their CAD/CAM
strategies through training,
consultation and technical
assistance. And through
Commercial Credit Company,
an important part of Control
Data, we provide manufacturers
with awhole range of financial
services, including capital
equipment financing.

In addition, many companies
are training their personnel
with our PLATO® computerbased educational service.
A new automated design and
drafting system
One of the most important
ways Control Data is helping
manufacturers make better use
of human resources is through
computer-aided design (CAD).
Recently, we announced
AD-2000? an automated design
and drafting system which
speeds the design process by
eliminating many of the tedious,
time-consuming tasks previously performed by hand.
AD-2000 offers practical and
up-to-date design and drafting
capabilities while providing a
link to numerical control and
other computer-aided manufacturing (CAM) functions.
•Developed by Manufacturing and Consulting
Services. Inc., Costa Mesa, CA.
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Boeing, along time user of Control Data computers, recently installed two CYBER 175
in aCAD/CAM center to assist in the design of its new generation of passenger aircraft.

facturers will be able to go
from adesign on aCRT screen
to afinished part—all with
greater productivity and better
use of resources than offered
by the present technology.
Control Data is committed to
helping industry bridge the gap
between the old and new

'OD

Systems. Services. Solutions.
Measures of Control Data's
commitment to the manufacturing industry.
For further information, write:
Control Data Corporation,
Manufacturing Industry
Marketing, HOWO9F, Box 0
Minneapolis, MN 55440.

CONTROL DATA
CORPORATION

Addressing society's major needs
Circle 267 on reader service card
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Carborundum
noninductive
ceramic power
resistors solve
tough problems.
Carborundum makes three types of
noninductive ceramic resistors that
can solve tough resistance problems,
save money and space.
Energy Dissipation
60 KV

50.000 joules
890AS (18"x 1")

Il

100 Joules
234AS (1"x 1/
4")

2.5 KV

o

time

Power Dissipation
1000 Watts

e
0100 Watts

e

10 Watts
time

Regardless of the pulse shape, we
have the resistor. Our Type SP handles
large amounts of power from 60
cycles to many megahertz. Type AS
can absorb huge amounts of energy
while maintaining its noninductive
properties at high voltages. Type A
solves high resistance problems in
high voltage situations.
For more information on ceramic
power resistors and our broad line of
thermistors and varistors, contact:
The Carborundum Company,
Graphite Products Division,
Electronic Components Marketing,
PO. Box 339, Niagara Falls, New York
14302. Telephone: 716-278-2521.

CARBORUNDUM
A Kennecott Company
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New products
Materials

amount of vibration energy that is
destroyed in one vibration cycle. The
energy content after the tenth oscillation is only about 1% of the initial
value. For example, when a piece of
loosely suspended Vacosil is struck
with a hammer, what is heard is a
Chromium-iron-aluminum alloy
rather dull thud, like that produced
by hitting apiece of lead, instead of
that can be used at 300 °C
the bell-like sound heard when a
cuts noise in impact printing
piece of normal steel is hit.
Besides being used for making
The noise produced by teletypewrit- keys and other moving parts for
ers, computer print-out terminals, printing equipment, Vacosil can be
and many other data-processing sys- used for fabricating bounceless, vitems is aproblem familiar to opera- brationless contact elements for
tors of such equipment—a problem relays and power switches.
The material can easily be mathat, in this environment-conscious
world, equipment designers are de- chined and formed. It can be used at
termined to combat or even elimi- temperatures up to 300 ° C—much
nate. But such measures as enclosing more than it will encounter in most
equipment in padding materials like applications—and it maintains its
foam rubber, cork, or felt may prove damping characteristics over a wide
either too costly or inadequate. Mak- range of vibration frequencies. Siging parts from plastic or hard rubber nificant, too, is the fact that parts
instead of metal does help abit, but made from the material that are subfor many applications these materi- jected to high stress and strain
als have insufficient mechanical exhibit a long life, says Heinrich
Herwig, sales director at Vacustrength and hardness or do not
umschmelze.
stand up to higher temperatures.
Vacosil 010 is now available in
However, aGerman metallurgical
firm that caters mainly to the elec- sample amounts, but the firm can
tronics industry thinks it has solved supply large amounts of it on relathe noise problem: achromium-iron- tively short notice. The price per
aluminum alloy with vibration - kilogram ranges from 20 to 40
attenuation properties. Parts made Deutschmarks —the equivalent of
from the material produce hardly about $12 to $24 —depending on
any noise when subjected to vibra- dimensions and shape. One form in
tions caused by hitting, knocks, or which it is supplied is in 30-cm-wide
strips from 0.5 to 5mm thick.
shocks.
Produced by Vacuumschmelze Vacuumschmelze GmbH, 6450 Hanau, P. 0.
GmbH —a subsidiary of Siemens AG Box 1209, West Germany [476)
located in Hanau, near Frankfurt—
the material absorbs mechanical A series of resins can be cured at
vibrations by converting them into room temperature and above. The
HT (heat-cure) and RT (room-cure)
heat, with the temperature of the
material rising by only a negligible series withstand temperatures of up
3° to 4° C. Materials with such char- to 165° and 135 °C, respectively.
acteristics have been known for some Depending on the type of material,
time, but Vacuumschmelze is among the viscosity of the resins ranges
the first to recognize their commer- between 1,000 and 50,000 centicial importance and to improve upon poises. Pot life is two days for the
heat-cured resins, 2hr for the roomtheir vibration-damping properties.
Designated Vacosil 010 (from the cured. The materials' dielectric
words Vacuumschmelze, chromium, strength ranges from 350 to 375
and silent), the material has an and the dielectric constant is from
attenuation, or damping capacity, of 3.9 to 4.25. Both series sell for from
30%. That figure stands for the $1.80 to $2/1b in bulk quantity. A

Alloy attenuates
vibration, noise
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mute "We're using card readers
for more and more applications...
thanks to the AMP combination of
dependability, features, and price:'

No other manufacturer has as many card
readers for as many applications as AMP. Each
of them designed to deliver the right combination
of price and performance.
Take the model 801 for instance. It's a
miniature, hand-operated magnetic reader that
reads all current ABA and ATA data tracks.
Electronics are contained in aTTL and CMOS
compatible custom integrated circuit that
operates from asimple low-power source, and
the whole assembly has no moving parts.
Combined with amodel 211 reader/writer,
several 801's make an effective and economical
access control system.
For optical reading of mark sense or
punched hole data on standard 80-column cards,
there is the model 417. It provides character

Electronics/ May 8, 1980

serial, bit parallel data, plus error detection
and special interface options, while asimple
transport mechanism (that automatically
captures or returns the cards), assures an
almost infinite service life.
We have more readers to match your needs,
such as the compact badge type model 130. It
has no moving parts and needs no external
power source.
For more information on the AMP reader
that's right for you, call the Card Reader
Information Desk at (717) 780-8400. Or write
us. AMP Incorporated, Harrisburg, PA 17105.
AMP Is atrademark ot AMP Incorporated

AMP has a better way.

Circle 269 on reader service card
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Modularize, Economize!

Use the PCB
Connector family.
••••:"
•

k
.

The full range of inversed European connectors is part of the great
family of Ericsson modularized telecomponents. The 8-64 point male and
female connectors for back plane, rear
or front edge connection to PCBs feature selective gold plating on contact
surfaces. This plus Ericsson's big series
production, keeps our prices down.
Connector forks are extra long, insuring greater reliability and reduced
plug-in frequency error. We offer a
complete line of 2-pole power supply
connectors, locking devices, covers for
plugs and other accessories. The connectors are part of amodular system
with PCB components, electronic
shelves, cabinets and atotal range of
other modular parts.

LM ERICSSON

TELEMATERIEL AB

•\

Components Department
Box 401, S-135 24 Tyree, Sweden
Telex 109 20 LMSBO S

We are amajor supplier of components for
the industrial market. We belong to the
Ericsson Group, one of the world's leading
telecommunications manufacturers.
Circle 270 on reader service card
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MIL-SPEC SUBMINIATURE-D CONNECTORS

gee
overgempeeefiroe

**A * e.411,011011*-.

GENERAL PURPOSE COMMERCIAL DUTY. Versatile.
Easy to service. CONTACTS: Snap-in, front-removal.
TERMINATIONS: 5types. Crimp, solder cup, wrap post.
straight and right angle solder tails. INSULATOR:
Thermoplastic resin. 5 sizes. 9 through 50 positions.
MOUNTING: Panel or circuit board. COUPLING: Friction.
Threadlock. Quick-release (Shown). HOODS: Metal or
plastic. FREE CATALOG: Call 800 641-4054 (In Missouri:
417 753-2851)

POSITRONIC
INDUSTRIES, INC.
208 W CENTER STREET
ROGERSVILLE. MISSOURI 65742 USA • TELEX 436445
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FIXED CONTACTS to meet high reliability, high temp, or
MIL specs. CONTACTS: MIL-C-24308. Stainless steel
socket-sleeve. TERMINATIONS: 4 types. Solder cup, wrap
post, straight and right angle solder tails. INSULATOR:
Monoblock glass filled DAP. 5 sizes. 9 through 50
positions. MOUNTING: Panel or circuit board. COUPLING:
Friction. Threadlock. Quick-release. HOODS: Metal or
plastic. FREE CATALOG: Call 800 641-4054 (In Missouri:
417 753-2851)

POSITRONIC
INDUSTRIES, INC.
W CENTER STREET
e 208
ROGERSVILLE. MISSOURI

65742 USA •TELEX 436445

Circle 51 on reader service card

New products/materials
30-lb kit of the hardener and resin
sells for about $68.50 per kit. Delivery is from stock.
Isochem Resins Co., Cook Street, Lincoln,
R. I. 02865 [477]

New Phi-Deck Electronics
Control ... Minimum complexity, Maximum
performance.
Read/Write and Motion Control on one
board. Recording density to 1600 FRPI.
.Two channel Record/Play and Motion
Control on one board.
Write or call for information on our specially priced
Design Kits and OEM Modules featuring
PHI•DECK electronics.
4605 N. Stiles P.O. Box 18209
(405) 521-9000
Oklahoma City, OK 73154
TWX: 910-831-3286

Circle 271

on reader service card

MIL-SPEC SUBMINIATURE-D CONNECTORS

Fusion-bonded laminates that come
in a roll can be used either as the
bond between two laminated materials or as the working dielectric for a
flexible circuit or capacitor. Used to
make flexible circuitry, capacitors,
and products that shield against
electromagnetic interference, the
laminates are particularly suited for
circuitry operating at severe high
and low temperatures and can also
withstand soldering temperatures of
127° C.
Laminate constructions include
copper-FEP, copper-FEP-polyimide,
copper-FEP-TFE, and copper-FEPTeflon-glass. The materials have
dielectric constants in arange of 2.0
to 2.7 and maximum continuous
operating temperatures of 205°C.
Bond strength—provided by a thermoplastic film, such as DuPont's
Teflon fluorocarbon, FEPs—is greater than 6 lb/in, and has been tested
to as high as 16 lb/in. Prices vary
with laminate construction and size,
from up to 24 in. wide by hundreds
of feet long. The laminates sell for
$2.87/ft 2to Wife.
TME Corp., a subsidiary of Chomerics Inc.,
16 Flagstone Dr., Hudson, N. H. 03051 [478]

REMOVABLE CRIMP CONTACTS to meet high reliability,
high temp, or MIL specs. CONTACTS: MIL-C-39029.
Stainless steel socket-sleeve. TERMINATIONS: Rearinsertion, rear-release crimp. INSULATOR: Monoblock glass
filled DAP. 5 sizes. 9 through 50 positions. MOUNTING:
Swage spacers. Float bushings. COUPLING: Friction.
Threadlock. Quick-release. HOODS: Metal or plastic.
FREE CATALOG: Call KO 641-4054 (In Missouri:
417 753-2851)

POSITRONIC
INDUSTRIES, INC.

This epoxy and polyamid adhesive is
recommended for use with flexible
adherents that are subject to cleavage and peel stress. When fully
cured, TRA-BOND 2143D adheres to
metals, glass, and ceramics, most
rigid plastics and laminates, rubber,
and wood. It can be used with both
organic and inorganic compounds.
A solvent-free liquid, TRA-BOND
2143D has a 50-minute pot life at
25°C and cures overnight. It has a
viscosity of 300 centipoises. The
material can be delivered from stock
in a variety of predispensed Bipax
packages as complete epoxy resin
systems. Prices range from $0.87 for
a2-g package to $274.50 for a45-lb,
5-gal bulk supply.
TRA-CON. Inc. 55 North St., Medford, Mass.
02155 [479]

208 W CENTER STREET
ROGERSVILLE, MISSOURI 65742 USA •TELEX 436445
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Nichicon switching
regulator capacitors
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go to extremes for you.
And we do.
With our PL-U, PL-B and PL-BG
Series of aluminum electrolytic
capacitors.
Each is designed to make aspecific
circuit function in your switching
regulator perform more reliably.
And designed to meet and surpass
the demand for better quality units in
high-frequency applications.
Example. Our PL-U Radial Series
adds new reliability to high-frequency,
high-ripple applications where low
impedance and low inductance are
required. Low ESR, low leakage,
and excellent capacitance stability
make it the right choice from
—55°C to +105°C.

Example. Our PL-BG Can Series
offers an advanced temperature range of
—40°C to +105°C. Perfect for high-ripple
requirements at high-frequency ranges.
Example. The PL-B and PL-BG Can
Series offer achoice of real estate saving
designs. The low-profile sizes use special
snap-in leads, and the larger sizes use
prong-type leads and stabilizers. Both
provide positive circuit contact, eliminate
mounting hardware and reduce assembly
time.
Contact your distributor or Nichicon
representative. Or write us for data
sheets PLU108 and/or PLB108.
You'll find them extremely interesting.

goes to extremes for you.

Nichicon (America) Corporation •927 East State Parkway •Schaumburg, IL 60195 •(312) 843-7500
Division of Nichicon Capacitor Ltd., Kyoto, Japan
Miniature and can-type aluminum electrolytics. Ceramic. Reduced-titanite. Polyester and metallized polyester film capacitors.
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ton COMPLOT
S-14 & 15

You'll see the real meaning of plot quality.
Drafting-like plot quality—that's the whole idea
behind the new CPS-14 and 15 digital plotting
systems. Make us prove it. Just take alook at the
output from the CPS-14 and 15...you'll see plot
quality comparable to or exceeding that of competitive plotters costing twice as much.
Four pens at speed of 15IPS and a dual
microprocessor controller with superior firmware
functions combine to make this the ideal plotter for
drafting, civil engineering, numerical control,
mapping...any application where plot quality is
vital.
Prices for the 22" wide CPS-14 start at only
$9,950 *. Prices for the 34" CPS-15 start at $12,950 *.
Let us send you a free sample plot. See for
yourself the superior plot quality provided by these
newest members of the CPS family. Call or write
Circle 0273 for literature
Circle #54 tc have a representative call

Houston Instrument, One Houston Square, Austin,
Texas 78753. (512) 837-2820. For rush literature requests persons outside Texas call toll free
1-800-531-5205.

houston

mstru men".

OrVrSrO

OF

@MIMI E.

...it)

"the graphics company"
•US Dornesnc Pnce Only

See us at the NCC Show in Booth 1539

lenegostered Trademark of Houston Idstrument

A few of our customers say
Abbott MIL Spec power supplies
are 99% perfect.
The others say only 98%. For almost fifteen years
we have maintained a customer failure rate of
2% for our "C:' "S" and "W" MIL Spec power
supplies. That's tried and true proof of reliability...
in the field.
Our Model "W" family of 400 Hz to DC power
supplies is a standard throughout the world for
critical military and aerospace applications.
They're available with output voltages from 5to

abbott
Circle 274 on reader service card

MILITARY

100 VDC, current levels from 0.3 to 20 amps.
Our "C" family of 28V DC to DC converters and
our "S" family of 28V to 400 Hz inverters come in
package sizes as small as 21
/
8"x31
2 "
/
x31
2 ",
/
and meet the requirements of eleven separate
MIL Specs.
For reliability, call Abbott. For delivery, call
Abbott. For additional information, write or
call Abbott.
See EEM or GOLD BOOK power supply secttons

transistor

PRODUCTS

DIVISION

Eastern Offices, 1224 Anderson Ave Fort Lee. New Jersey 07024 (201) 224-6900 TELEX 13-5332
Western Offices, 5200 West Jefferson Blvd Los Angeles. CA 90016 (213) 936-8185 TELEX 69-1398

Multiwire
Optimizes
ECL
These traces tell the story.

WIREWRAPPED
Wirewrapped and multilayer circuit
provides consistent electrical
•
•
boards can handle the high speeds of
characteristics, and results in lower
emitter-coupled logic. But Multiwire
cost and better circuit performance.
•
•
does it better. With Multiwire, board
Add to that other Multiwire advantages:
O
•
impedance is precisely controlled to
less design time, shorter lead times,
A typical example of the circuit
meet circuit specs and is consistent
easy
circuit changes, reduced indensity achievable with Multiwire
circuit boards
from signal to signal and board to
spection costs, and higher production
board. The problem of signal reflections with
yields. The choice is obvious. Multiwire is the
wirewrapped and multilayer requires the use
way to go. Write or call today for details.
of discrete series-damping and terminating
Multiwire, 31 Sea Cliff Avenue, Glen Cove, NY
resistors. Multiwire reduces design problems,
11542. Phone (516) 448-1307

AA MULTIWI RE
* Multiwire

is aU S. registered trademark for the
Kollmorgen Corporation discrete wired circuit boards.

Electronics/May 8, 1980

IrerDIVISION

KOLLMORGEN CORPORATION

Circle 63 on reader service card
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VLSI
"THE LIMITLESS
BOUNDARY"

e•.

Honeywell-Phoenix takes you beyond the 20th century with the advent of
the VLSI Generation. The technology that will be utilized in the 1980's has
been predicted for years. The ideas for 1990 are in progress. The power
behind it is controlled only by the dimensions VLSI is allowed to achieve.
This phenomenon will continue into the 21th century, breaking
unmeasurable barriers in the computer field.
That the engineer will be the cornerstone of all levels of this computer
technology is a fact which we at Honeywell-Phoenix are very aware.
Therefore, the engineers we are seeking must possess the ingenuity to
create computer concepts that are as unrestricted as the boundaries of their minds.
This awareness and progress in the field has generated the following positions:
•SYSTEM ENGINEERS — LARGE SYSTEMS
•LOGIC ENGINEERS
(CPU, FIRMWARE & CONTROLLER DESIGN)
•ELECTRONIC PACKAGING ENGINEERS
•DIAGNOSTIC ENGINEERS
•DESIGN AUTOMATION ENGINEERS
(SIMULATION & VLSI CHIP DESIGN)
•SYSTEM TEST ENGINEERS
The future of computers. and in essence our whole existence, is determined
by us. If you have one or more years experience in the above areas with an
imagination as limitless as we know VLSI can be, send your resume with
salary history to:
HONEYWELL LARGE INFORMATION SYSTEMS
Manager. Recruitment & Placement
Mall Station Y•11
P.O. Box 6000
Phoenix, AZ 85005

Honeywell
People.
Our Competitive
Edge

an equal

opportunity employer

m/f/h

1124.1he first 2400 bps
modular modem.

Rockwell's compact MOS-LSI modem
gives new physical design freedom.

Rockwell's R24 Modem is the
most compact 2400 bps MOS-LSI
modem available today. Its small
size and modularity give designers
awhole new form factor flexibility. Requiring only 25 square
inches of system area, the R24
is ideal for terminals and communications equipment.
The R24 provides functional
flexibility also. Of its 3modules,

Electronics/May 8, 1980

one is the transmitter, two the
receiver. Terminal designers can
offer transmit-only or receiveonly options. And, the R24 is Bell
201 B/C and CCITT V.26 and
V.26 bis compatible.
With its major functions in
LSI circuits, the R24 is solid-state
reliable and economical. It can
be configured for operation on
either leased lines or the general
switched network. And, each low-

e

profile module can be plugged
into standard connectors or wave
soldered onto system PC boards.
A new generation of modems
from the company that's delivered
more high-speed modems than
anyone in the world. That's
Rockwell Micropower!
For more information, contact
Modem Marketing, Electronic
Devices Division, Rockwell International, P.O. Box 3669, RC 55,
Anaheim. California 92803.
(714) 632-5535.

Rockwell International
..where science gets down to business
Circle 64 on reader service card
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Products newsletter
Wideband video
amps use
dc coupling

Intel to deliver
bubble-memory
controller chip

Data-base manager
f TRS 80
or
- runs
in microForth

4-K static
RAM cycles
In 55 ns

Motorola readies
samples of ECL
a-d converter

Programmable-array
logic chips from MMI
are ready to go

Electronics/May 8, 1980

Comlinear Corp., anewly formed company in Loveland, Colo., is bringing
to market two versions of wideband video amplifiers that use dc coupling.
The $390 CLC101 covers de to 100 MHz minimum with gain flatness of
±0.5 dB and maximum total harmonic distortion of 1%. The dc-to600-MHz CLC100, priced at $215, has again flatness of —0.2, + 3.0 dB
to 500 MHz, with third-order harmonics down to 60 dBc at 100 MHz.

This month, Intel Corp. will deliver, samples of asix-chip set that controls
magnetic-bubble memories, which it described a year ago [Electronics,
April 26, 1979, p. 105]. Delays on the 7220—the last (and heart) of the
set —had prevented offering the set earlier. The 7220 interfaces with the
Santa Clara, Calif., company's Multibus and forms acomplete memory
and controller board when combined with the five other large-scale
integrated support chips and Intel's 1-megabit 7110 bubble memory. The
chip set will take the place of some 100 medium-scale integrated circuits
on the IMB 100 and 101 controller boards.

Only nine months after it commercially adapted the interactive Forth
language to the Radio Shack TRS-80 personal co m put
er [Electroni
cs ,
Jul
y
5, 1979, p. 33], Miller Microcomputer Services has written a data-base
management system in microForth. The Datahandler fits any TRS-80
having 32 kilobytes of random-access memory and a single floppy disk.
According to the Natick, Mass., manufacturer, the system performs
multiple-field sorts on a 100-record file in about 5 seconds and performs
lookups in less than 1 s— perhaps a tenth the time needed for similar
operations done in Basic. The $59 price includes documentation.

Using its proprietary xmos n-channel silicon-gate process, National Semiconductor Corp., Santa Clara, Calif., has ext
en d
ed it s 2147 4- K st
ati c
random-access memory family to include aversion with 55-ns cycle times.
The MM2147-3 is organized as 4,096 words by 1 bit and requires no
clocks for refreshing. Housed in astandard 18-pin dual in-line package, it
is priced at $29 each in lots of 100.

Motorola Inc., Phoenix, Ariz., will soon provide samples of its MC10317,
a 7-bit flash emitter-coupled-logic analog-to-digital converter. The 30mHz unit will be priced at about $100 each for orders of 100 units.
Meanwhile, in Austin, Texas, the company is offering samples of a
40-pin 8-bit n-mos four-channel data-acquisition system. The chip
includes 64 bytes of random-access memory and an 8-bit microprocessor
[Electronics, April 24, p. 144].

To attract orders for the 16L8, 16R8, 16R4, and 16R6 programmablearray logic chips that had been delayed in production, Monolithic Memories Inc. of Sunnyvale, Calif., is cutting down prices on the parts by 30%.
Samples of two other new PALS, the 16A4 and 16X4, will be ready this
month. Each of these 19,000-mil' parts contains four registers and can
handle arithmetic functions. Sales will start this summer.
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GenRad offers amajor reduction in
big IC testers.
INEff C2ZW.

GenRad's 1731 linear and
1732 digital test systems
give you everything you
want from big systems
at one quarter the price.
A roomful of testing hardware costs alot. And chances
are it'll give you more testing
capability than you'll ever need.
Our linear and digital
IC test systems are the perfect
alternative. Because GenRad's
technology has reduced big IC test
systems to an extremely manageable, portable, benchtop size. And
while we reduced the size, we
still offer all the capability
you need for comprehenIC testing.
The secret to small size
and big performance is microprocessor control, and it'll give you the
flexibility of software-controlled mea- 1surements. In addition, you'll get qualitative readouts on each IC, summary sheets, binning and data logging.
And both have "fill-in-the-blanks" software, which means new programs can be
developed in minutes—something you can't do with big IC test systems.
GenRad's 1731 linear IC test system offers extensive testing on op amps,
'voltage regulators, comparators, voltage followers, and current mirror amplifiers.
The GenRad 1732 digital IC test system lets you test SSI, MSI, LSI, and memories. As well as TTL, ECL, I
2L, CMOS, and NMOS technologies.
They both come with aCRT that'll prompt you every step of the way.
Find out more about GenRad's money-saving 17311inear, and 1732 digital IC
test systems. Then order them both. You'll enjoy the benefits of common hardware and software. And be dealing with
just one, dependable supplier. GenRad.
Call Toll Free 1-800-225-7335. (In Mass.
call 617-779-2825). Or write: GenRad, Concord, MA 01742.
The 1731 linear benchtop
IC test system.

The 1732 digital benchtop
IC test system.

GenRad

Put our leadership to the test.
280
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We can give you the power to solve ahot problem.
Heat is arecharge
able battery's biggest
enemy. At about
45° Clife starts to
shorten dramatically.
The new Polytemprie
is aNIC_AD° nickelcadmium battery
designed to take the
heat and give long
life. Satisfactory
We to 70° C.

Pulyterrip's lung lile
in high temperature
applications makes it
an ideal battery for
backup power in
memory circuits,
emergency lighting
and alarms, telephone and telegraph
equipment, electronic
instruments and
process control
•
equipment.

And Polytertip
batteries have a
unique negative
electrode construction which means
less voltage
depression during
overcharge than
sintered nickel
matrix types. A
radial compression
seal gives greater
protection to
surrounding circuits.

A battery that leads
ahot life doesn't
have to lead ashort
life. Now there's
Polytemp from
Gould. The company
that makes more
different types of
batteries than anyone else in the world.

Available in sizes
"1
/AAA" to "F!'
2
(0.070 amp. hours
to 7amp. hours.)
For complete design
spec's write:
Applications
Engineering Mgr.
Gould Inc.
931 Vandalia St.
St. Paul, MN 55114

am> coffin
An Electrical Electronics Company
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HERE AT LAST!

A Standard"Custom"Data
Collection Device
The Memodyne M80
Cassette Computer

The M80 is ageneral
purpose Z80 ,, based
computer combined with a rugged, high-speed digital
cassette drive in acompact, panel mounting module.
Modem and terminal RS232C and TTY current-loop
serial ports are provided for easy interfacing. A 2K
PROM is programmed to implement completely interrupt driven control of the recorder and communications functions. A 1K RAM provides data buffering
which allows the M80 to handle continuous streams
of data up to 9600 BAUD.
TM 780 Is aqademark of ZILOG Corp

FEATURES:
• Standard program in CPU Card Prom implements
30 recorder and communication commands plus
numerous mode selections.
• A Microprocessor based computer that is small and
compact, a rugged module that can operate in hostile environments with its own removeable medium
memory, immune to hazards that disable disks,
printers, and other peripherals.
• High speed: Can read or write continuous data
streams at up to 9600 Baud with block size of 100
bytes or more.

IF YOU NEED:
1. A Process Control Computer.
2. A Computing Data Logger.
3. A Custom Cassette Recorder.
4. An Airborne Recording Computer.
5. The Highest Speed RS232C Cassette Recorder.
6. A Medical Data Acquisition System.
7. A Numerical Controller.
8. An Intelligent Cassette Terminal.
9. An Analytical Instrumentation Recorder.
10. An Automatic Tester.
... An application we haven't thought of.. .

THEN ALL YOU HAVE TO DO
IS PROGRAM OUR PROM
(AND IF YOU DON'T WANT TO
WE WILL).
WRITE FOR COMPLETE DETAILS INCLUDING
COLOR BROCHURE TO:

• 500,000 Byte formatted capacity.
• ANSI/ECMA-34 compatible tapes, both tracks
accessed.
• Programmable block size up to 256 Bytes.
• Recorder control and communications are interrupt
driven and transparent to user programs.
• Small cards make for sensible modularity with
modern high density ICs and are easily inserted
and extracted.
• Small module fits behind standard 5 inch panel.
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Memodyne
CORPORATION
220 RESERVOIR STREET
NEEDHAM HEIGHTS. MA 02194 U.S.A.
TELEPHONE (617) 444-7000
TELEX 922537
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COMPARE SMARTS.

Reverse video
Blinking/blank fields
tipper/lower
case char.

0.110 9I0!:

Protectedfields
Underlining
Non-glare screen

-1
'
20 '1'
12 'C'
20 'C'

12x 10 char. res.
Blinking cursor

P PRIZE

•9 Baud rates
(75-9600 Baud)
•Self test
•Auxiliary port
Function/edit keys
Typewriter/TTY
keyboards
Numeric pad
-A,

be,

a2

Nationwide Field Service is available
from General Electric Co., Instrumentation and Communication Equipment
Service shops.

rkleideci
TeleVideo, Inc., 3190 Coronado Dr.

••••

,

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.
Four different models to choose
from. Each with features you'd expect to pay extra for. But with TeleVideo, they're standard.
We put alot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.
Find out how you can make your
next CRT buy asmart one. Contact
Tele Video today for information.

Model 920C shown.

Santa Clara, California 95051
Phone (408) 727-5428

COMPA
CALIFORNIA Costa Mesa (714) 557-6 ' •III JNOIS Oak Grove Village (312) 981-1706 •MASSACITUSE Fib Boston (617) 668-6891
NEW YORK/NEW JERSEY Paramus (201) 265-1321 •TEXAS Dallas (214) 980-9978
e us at NCC/Booth.der service ca

OUR MOST
RESOLUTE
ALIAS
STOPPER
displays. Time delay filters
superior to Bessel. Elliptics
with 80 dB/octave attenuation. Phase match within
2°. Interface with mini,
micro or GPIB.
Call Don Chandler,
607-277-3550, or write for
specs on all Precision
anti-alias filters

Our new Precision 636
provides 3-digit resolution
with 4092 cut-off
frequency selections.
If you need more, our 31/
2digit option provides 6141.
Either way, you get up to
16 programmable channels with convenient keyboard address and LED

New literature
Packaging products. More than
1,200 packaging products, tools, and
kits are described in detail in a 148page catalog. The emphasis is on
microcomputer interface boards for
all conventional buses, card cages
and cabinets, breadboarding components, and sockets and terminals.
The catalog includes diagrams for
almost all products, price lists, and
the names and addresses of authorized distributors. Vector Electronic
Co., 12460 Gladstone Ave., Sylmar,
Calif. 91342. Circle reader service
number 421.
Components. General Semiconductor Industries' 1980-1981 product
catalog contains a numerical index
for its line of silicon transient-volt-

Lp PRECISION FILTERS, INC.
W Lincoln, Ithaca, N Y 14850

age suppressors, npn switching transistors, zener diodes, temperature-

Circle 74 on reader service card
Leaders in Electronics
The only reference devoted solely
to biographies of the most
influential people in electronics

•corporate executives •technical
managers •designers and developers •government and military officials •academics •editors/publishers •securities analysts •
trade/professional group directors •
consultants ... plus an 80-page index
of biographees by affiliation.
Prepared by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50
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Electronics Magazine Books
P.O. Box 669, Hightstown, N1 08520
(609)448-1700, ext. 5494
Send me
copies of Leaders in
Electronics r. $39.50 plus applicable sales tax.
McGraw-Hill pays regular shipping and handling charges on pre-paid orders.
Ll Payment enclosed

f Bill firm

ttBill me

Name
co pay_
Street
City_

State

Lip

compensated diodes, and fast highvoltage switching transistors. The
286-page publication gives the absolute maximum ratings for the
devices, as well as electrical and
mechanical specifications. Numerous diagrams are also provided. General Semiconductor Industries Inc.,
P. O. Box 3078, Tempe, Ariz. 85281
[422]
Proximity systems. A 53-page bulletin gives information on general
applications, design, and construction, and operating and dimensional

Signature
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information for avariety of proximity systems. It discusses: switching
amplifiers, isolation units, universal
logic gates, bistable relays, speed
monitors, synchronization monitors,
rotation direction indicators, frequency-to-current converters, current-to-frequency converters, pulse
divider units, pulse summators, relay
units, and dc power supply units.
Gould R. B. Denison, 103 Broadway, Bedford, Ohio 44146 [423]
Magnetic

circuit
breakers.
— AP/UPAP-M IL
Magnetic Circuit
Breakers" explains how these devices
can be used and how both the AP and
UP devices can be configured for different applications. The catalog also
presents the operating characteristics of the units and ordering information. Airpax, Woods Road, Cambridge, Md. 21613 [424]

BEGONE
CURSED
ALIAS
The new Precision 616 cuts
clean with programmable
ease. 80 dB/octave attenuation slopes and time domain
filters superior to Bessel.
Up to 16 filter channels,
programmable for gain
and cutoff frequency
Interfaces with mini,
micro or GPM Typical

phase match is e,
with worst case of 2°.
You get performance that
used to require acustom
instrument, without paying
acustom price.
Call Don Chandler,
607-277-3550,
or write for complete
specs and ademonstration.

PRECISION FILTERS, INC.
303 W Lincoln, Ithaca, N Y 1485(

Semiconductors. A 40-page catalog
on power semiconductors provides

Circle 77 on

reader service card

Condensed Cnts ,oque

1

.10
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The magazine
you're reading now
could be your own.
Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.
285

New literature

By Mel H. Eklund

The leading U.S.
consultants in semiconductor
technology present aconcise digest
of current worldwide
IC technology.
•
•
•
•
•
•
•

Business vs technology
Applications
Make or buy decisions
Process/equipment
Vendor profiles/selection
New IC structures/products
Technology forecasts

information on such products as
Semipack diode -thyristor power
modules, bridges, diodes, thyristors,
triacs, water-cooled ac switches, heat
sinks, and related products. It gives
electrical, mechanical, and thermal
specifications and includes a table
for calculating rectifier circuits.
Semikron International Inc., 11 Executive Dr., P. O. Box 83, Hudson,
N. H. 03051 [425]
Connectors. A catalog of the series
SMA connectors gives their general,
electrical, mechanical, and environmental specifications. It also shows
the typical construction of semirigid

3rnm Miniature RE Connectors

ICECAP REPORT is especially for the manager who needs to stay
abreast of this rapidly changing industry. This monthly newsletter
is prepared by Mel H. Eklund, vice president of Integrated Circuit
Engineering Corporation, and editor of STATUS, ICE's internationally acclaimed annual report on the integrated circuit industry.
Subscription:

$395.00 per year
$420.00 overseas, air mail
binder provided with subscription

SEALÇTRO

cgiwof/)?t,pcmq

For subscription or a complimentary copy, call or write:

e

RATION

ICECAP REPORT
Integrated Circuit Enginee
Corporation
6710 East Camelback Road
Scottsdale, Arizona 85251
Telephone: (602) 945-4
Telex: 265-755 ICE SCO

Circle 78 on reader service card

Thermistors. The EMC-6 manual
contains detailed information on
thermistors, including tables for
resistance deviation to beta tolerance, temperature coefficients, and
resistance to temperature conversion. A section on how to solve applications problems is also provided.
Fenwal Electronics, 63 Fountain St.,
P. O. Box 585, Framingham, Mass.
01701 [427]

FREE
Brochure describes Electronics
editorial reprints, services, books...
•More than 70 article reprints in 15 subject
categories
•Handy wall charts
•Custom-mode reprint services
•Books especially for Electronics' readers
•Convenient postage-paid order cards
286

cable and braided-cable connectors
and discusses where and how to use
them. A connector and cable selection guide completes the offering.
Sealectro Corp., RF Components
Division, Mamaroneck, N. Y. 10543
[426]

For your free copy,
circle #275 on the
reader service cord.

Polyimides. A 32-page catalog describes Envex polyimides. It is

Electronics/May 8, 1980

CAPACITORS

RESISTORS

AND FURTHER

polyester, polycarbonate and polypropylene capacitors in foil/foil
versions and metalized,
aluminum-electrolyte capacitors,
tantalum capacitors with liquid
electrolyte,
tantalum capacitors with solid
semiconductor electrolyte,
ceramic capacitors.

carbon-film resistors,
metal-film resistors,
metal-oxide film resistors,
precision wirewound resistors,
potentiometers.

interference suppression devices,
voltage multipliers (cascades),
thick-film devices (thick-film hybrid
circuits, resistor networks, highvoltage resistors),
semiconductors and microcomputer learning systems.

The range of application for ROEDERSTEIN components encompasses the whole entertainment electronics
spectrum, household appliance and industrial electronics, communications, measuring and control, office
equipment and computers, medical electronics, and the aerospace electronics sector. We can supply components that meet MIL, CECC and GfW specifications.
We will send you a short form catalogue upon request. If you need specific information adetailed catalogue is
available.

FIRMENGRUPPL

ROEDERSTEIN

D-8 3 O O LANDSHUT-FEDERAL REPUBLIC OF GERMANY-TELEX O 58 335 (erola)
Circle 82 on reader service card

G.D. FAHRENHEIT AND ANDERS CELSIUS
could both have it their way with the new, low cost,
complete line of NLS' Digital Temperature Meters.
•

• 3 case styles. • 0.1°C or °F resolution.
• LED or LCD readouts.
Thermistor & RTD sensors.
• Wide selection of probes.
• Low, low cost.
TEMPERATURE
SENSORS
MODEL /TG
Thermistor, general purpose, thermoplastic tipped. Low water absorption rate for liquid, surface and
air temperature measurement; 10 ft
cable.
$27.15
MODEL /TLG
Circle 115

Hand-held, Portable or Bench
LT-3, LED(shown)- $85.55/LT-31, LCD- $79.95

Thermistor, liquid immersion, glass
6-inch probe for measurement of
corrosive material temperatures;
10 ft cable.
$54.45
MODEL iTSS
Thermistor, semi-solid immersion,
stainless steel 6-inch probe; 10 ft
cable.
$51.55

Circle 116

Miniature Panel Meter (less than 1" high)
PT-31, LCD(shown)-$69.45/PT-3, LED- $59.95

MODEL /TLS
Thermistor, liquid immersion, steel
6-inch probe with swagelok fitting
and strain relief; 10 ft cable. $64.70
MODEL iTSC
Thermistor, stainless steel cup for
surface temperature measurements; 10 ft cable.
$40.80
MODEL /R

DIN/NEMA Panel Meter

Circle 117

RT-3TB, LED(shown)-$66 95/RT-31TB, LCD-$79.85

RTD, nickel-iron, flat, encapsulated, for surface temperature
measurements.
$59.50

NLS products are available from Nationwide Electronic Distributors.
Send for our brochure today!

Non-Linear Systems, Inc.
Originator of the digital voltmeter.
Box N, Del Mar, California 92014

Telephone (714) 755-1134

TWX 910-322-1132

Circle 118

NORPLEX ®
POLYIMIDE-BASE
LAMINATES

help you achieve high performance and greater yield.
Norplex G-30 laminates and prepregs are
premium grade high-temperature base
materials using polyimide resin with glass fabric
reinforcements.
Developed for use in high-performance
printed wiring boards and multilayer circuitry,
G-30 polyimide laminates make possible design concepts that cannot be attained with
epoxy-base materials. Because of their stability during fabrication and higher operating
temperatures, these Norplex laminates are
especially suited for microelectronics and
guidance systems, computer logics and
communications equipment.
Norplex G-30 laminates and prepregs
have been approved and listed

1979 UOP Inc.

as qualified products for the military
specifications.M IL-P-13949E, MIL-P-55617B
and MIL-G-55636B.
Other advantages of G-30 laminates and
prepregs are their excellent X- and Y-axis
dimensional stability, low Z-axis expansion,
moisture resistance and outstanding
electrical characteristics.
Technical information and assistance is
available on these and other laminates from
the Norplex Technical Service Department.
Norplex Division, UOP Inc., 1300 Norplex
Drive, La Crosse, WI 54601. 608/784-6070.
European Headquarters: Wipperfürth, West
Germany. Pacific Headquarters: Kowloon,
Hong Kong.

Norplex laminates
bYUOÇO
One of The Signal Companies

Circle 22 on reader service card
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New literature
divided into sections that present
applications information and part
design guidelines, test values, and
properties for the materials. Data

These new Snap-on sockets contact nuts, bolts
and cap screws at the flanks instead of the corners.
Result: a firm, corner-saving pressure on 12 point
(double hexagon) and 6 point (single hexagon)
fasteners. Available in sockets. Boxockets. flare
nut and crowfoot wrenches in a wide range of
sizes. Phone your nearest Snap-tut branch or
write us. Snap-on Tools Corporation. 8051 -E
28th Ave.. Kenosha. Wis. 53140.

S
_itf4P-crog774
14

526

Circle 23 on reader service card

Sound
Performers.

sheets and reprints of design articles
as well as pricing information are
included. Write to Rogers Corp.,
5259 Minola Dr., Lithonia, Ga.
30058 [428]
Capacitors. A line of ceramic monolithic and disk capacitors is presented in a44-page catalog. The catalog provides a selection chart as

X-60

New Low Frequency
Piezo Audio Indicators.

54 to 84 dBA at super-low frequencies of
2.0 and 2.3 KHZ make Projects Unlimited's
new LAI-250, LX-10, and X-60 piezo audio
indicators standout performers. Along with
compact size, get 1000 hour-plus design life
... choice of wires or P.C. pins ... and from
3.0 to 20 VDC operation. For specs, write:
Projects Unlimited, Inc., 3680 Wyse Road,
Dayton, Ohio 45414.
Phone: (513) 890-1918.
TWX: 810-450-2523.
290

Circle 24 on reader service card

projects'
unlimited

well as data on capacitor performance, and physical characteristics.
Centralab Inc., a North American
Philips Co., 5757 North Green Bay
Ave., P. O. Box 2032, Milwaukee,
Wis. 53201 [429]
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It's about time. And money.

PLMX
The universal microprocessor language that keeps today's software
up to date with tomorrow's new hardware.
And it's available now.

Systerns Consultants Incorporated

Electronics/May 8, 1980

For more information write:
Systems Consultants Incorporated
Product Development Group
4015 Hancock Street, San Diego,
CA 92110. Or call: (714J 292-PLMX
T\X/X: 910-335-1660

Circle 28 on reader service card
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• Introducing the
DataCommunications
Net •
\' \\\\.\\

\\\ \\\\\

DataCCeleiiecife
NetriorkPlarnet
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This is the planning aid you've waited for—a stencil of network
components, including everything you need to flow chart your network.
Now you can make easy-to-read, professional-looking network drawings.
Neat, quick, accurate, and only $3.50. You'll wonder how you ever lived without it.

Data Communications Special Project Center
McGraw-Hill, Inc., 1221 Avenue of the Americas, 42nd Floor, New York, N.Y. 10020
Please send me ___
Ienclose check for $
Name
Company
Address

Circle 30 on reader service card

Network Planners at $3.50 each.

There are two
sides to our story.
Side One

The DISCUS 2+2 Quad-Density Hardware
Now you can use your
S-100 system to tackle big
jobs. Because the DISCUS"
2+2 Quad-Density Disk
System puts 1.2 megabytes of
fast-access memory on your
side for just $1545.00 complete.
With the DISCUS' 2+2 System,
complete means complete.
You get afull-size (IBMcompatible 8") double-sided/
double-density disk drive,

factory mounted in acabinet with
power supply, fully-buffered S-100
single-board controller, and interconnecting cables. All fully
assembled, system-tested and
fully warranteed.
You get the speed and
efficiency of 1.2 megabyteper-diskette memory...
and you get it for 0.13e
per byte.

Side Two

The DISCUS 22 Quad -Density Software
1.2 megabyte quad-density hardware is only one side of the story.
The DISCUS' 2+2 System price
includes all the fully-interfaced,
high-performance software you
need to take full advantage of your
quad capacity.
The system includes our exclusive
BASIC-V" virtual disk BASIC, which
allows you to address your quaddensity diskettes as easily as main memory. The
operating system you get is the widely accepted
CP/M* 2.1. And you get our powerful DISK-ATE
text editor/assembler; The most advanced software

development tool available.
Micro-Soft BASIC 5.1 and MicroSoft FORTRAN are available as
options. Both run under CP/M* 2.1.
Check out the full system price of
DISCUS"' 2+2 Quad against any
other floppy disk system at your
local computer store. At $1545.00,
we think you'll take sides with
DISCUS"' 2+2.
If your dealer doesn't carry THINKER TOYS
products, write MORROW DESIGNS Inc., 5221
Central, Richmond, CA 94804. Or call (415)524-2101
9-5 weekdays (Pacific Time).

MORROW DESIGNS /Thinker Toys .
*CP/M is atrademark of Digital Research.

Circle 33 on reader service card
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FOR ENGINEERING/TECHNICAL EMPLOYMENT OPPORTUNITIES

The Mackay Marine Division of ITT Telecommunications Corporation has the following positions currently available in Raleigh, North
Carolina for:

Electronl
Engineers

Senior
Engineers

Stanford University is seeking three engineers to participate in a research project in Antarctica. The program provides opportunities for individuals to participate in all phases of research including design and
testing of electronics systems, field operations, data
analysis, and interpretation of results. The program
also provides unique opportunities for acquiring
thesis material for the Ph.D. degree in Electrical
Engineering or Physics.
Employment covers period
1 August 1980 to mid-March 1982. Approximately
fourteen months of this period will be spent in Antarctica during which time the salary will be equivalent
to approximately $23,000/yr.
All foul weather
clothing, food, living accomodations and transportation will be provided at no cost to the individual.

Both positions require BSEE and experience in
designing RF products; marine radio experience
a definite plus. A background in RF circuit
design. preferably in HF single side band radio.
required.

Product
Engineering
Group Leader
This position provides engineering support to
the factory. The ideal candidate will have strong
supervisory skills coupled with an excellent
technical background in RF and digital
electronics. A BSEE and experience in an
electrical engineering manufacturing environment are preferred.
We offer salaries commensurate with ability
coupled with an excellent benefits package.
Interested candidates should immediately
submit a confidential resume, including salary
history and requirements to: Professional
Recruiter. ITT Mackay Marine, 2912 Wake
Forest Road. Raleigh. North Carolina 27611.

ITT

Mackay Marine

An Equal Opportunity Employer, M/F

UNIVERSITY OF ILLINOIS AT URBANA -CHAMPAIGN
RESEARCH ELECTRONIC ENGINEER
DEPARTMENT OF PHYSICS
HIGH ENERGY PHYSICS GROUP (HEPG)

ç

QUALIFICATIONS:

Electrical Engineers and/or
Physicists who have successfully completed their
undergraduate studies or equivalent; on-hand electronic
experience; familiarity with
RF systems,
minicomputers, analog and digital circuits, and antennas.
Please submit resume to: Sheri Renison SEL -

r

Personnel Department, Stanford University, Stanford,
CA 94305.
Equal Opportunity Employer Through
Affirmative Action.

ULU

u.;.11)
Dà.11

Leader
Electrical/ Electronic
San Francisco Bay Area

One or more immediate full time professional staff positions are available
These positions require knowledge of both digital and analog circuits with
emphasis on -state-of-the-art" high speed electronics (esp. ECLi
design and program microprocessor based controller is useful.

Group Leader for exploratory work on conductive polymer strip
heaters. Use your electrical background and knowledge of light
power distribution, electronics, instrumentation and data acquisition to manage projects in an extremely challenging environment.

Qualified engineers with aB.S. or M.S. in EE, Computer Science or Physics
will find work with this group stimulating and rewarding. Employment at the
University of Illinois at Urbana-Champaign offers opportunities for continu
ing education. Salary is commensurate with education and experience.
(
Salary Range: $16,000—$22,000.

Raychem's unique technology ... the State of the Art in irradiated
polymer chemistry ... encompasses the conception, development
and marketing of proprietary products to an ever expanding marketplace. Our 25% annual compounded growth since our inception
in 1957 is indicative of our commitment to maintain and improve
our leadership position in the Industry.

Starting Date, Summer —Winter, 1980.
Last Date for Full Consideration: June 1, 1980.
nil resume , it,

I. r

University of Illinois at Urbana-Champaign
Attn: R. F. Borelli
Department of Physics
203 Loomis Laboratory of Physics
Urbana, IL 61801
217/333-0570
norersity
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R. Downing
Department of Physics
441 Loomis Laboratory
of Physics
Urbana, IL 61801
217/333-4175

of Illinois ¡s an Equal Opportunoly Emploie,

Our above average salaries and superb benefits including acash
bonus plan make Raychem an ideal place to work. Send your
resume including salary history to Sue Kingston, Dept HRD 325
Raychem, 300 Constitution Drive, Menlo Park, CA 94025. ,
415)
329-3865. An equal opportunity employer.

Raychem
Electronics/May 8, 1980

SWITCH ON
to afuture of
unlimited potential in
DATA
COMMUNICATIONS
Packet switching IS the future in data communications, and GTE Telenet is the
recognized national leader in packet switching. We pioneered it. We proved it.
And now we are dynamically expanding our packet switching network to meet
fast-growing nationwide demands for GTE Telenet service
You can share the enormous opportunity provided by a career at GTE Telenet.
We seek:

a

Programmer/Analysts

Engineers

Technicians

• Programmers
•Programmer/Analysts
•Network Analysts
•Systems Analysts

•Systems Engineers
•Network Engineers
•Design Engineers
•Product Engineers
•Switching Engineers
•Facility Engineers
•Electronic Engineers
(Software Backgrounds)
•Field Service Engineers
•Project Engineers

•Project Managers
•Network Systems
Specialists
•Network Controllers
•Customer Service
Technicians
•Project Technicians
•Field Engineering
Technical Specialists
•Carrier Relations
Coordinators
•Field Service Installation
Coordinators

We also offer careers to Data Communications Marketing Professionals. Positions
are available at our metropolitan Washington, D.C. headquarters facilities.
You will enjoy the GTE Telenet environment—innovative, stimulating,
challenging. And you will enjoy the growth potential and advancement
opportunities inherent in our national leadership. A generous
compensation/benefit package is still another reason to join us now. Send your
resume in complete confidence, including salary requirements, to: Douglas N.
Macaulay, Manager of Employment, GTE Telenet, 8330 Old Courthouse Road,
Vienna, VA 22180. An equal opportunity employer m/f/h.

GTE Telenet
The data network
A Cil3
partof

Electronics/May 8, 1980
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FLUKE

Our European Marketing Centre is looking for
aFluke Automated Systems Sales Manager
As an extension of the present sales team
consisting of the European Sales Manager and three
Regional Sales Managers, we are looking for an
experienced Sales Manager for Fluke Automated Systems.
Selling our sophisticated board test systems he
will concentrate on multi-national customers, and be
responsible for all European sales activities. Because of
high investments involved in this product sector, he will
have to negotiate with the higher management of our
customers. Therefore, we are looking for aSales Manager
with international experience, combined with an
excellent knowledge of ATE., especially board testing
systems.
A degree in engineering plus experience in
system sales combined with afull knowledge of the
English language is amust, while agood working

knowledge of French and German will be an asset.
If you are interested in this fascinating and
responsible position in avery dynamic, fast growing
company, please write adetailed application letter and
resumé to the undermentioned address. For immediate
information on this vacancy you may contact our
Mr. P. G. Wittenberg, European Marketing Manager,
by telephone.
Fluke (Holland) B.V. is asubsidiary of John
Fluke Mfg.Co.,Inc.Seattle,USA,a dynamic and fast
growing company that takes adominant position in the
electronics test equipment market. Products include digital
and analogue test systems. calibration equipment, digital
voltmeters, data acquisition systems, etc.
The European and Middle East marketing and
service headquarters is located in Tilburg, the Netherlands.

FLUKE
FLUKE (I f)LLANI

By. ZEVENHEUVELENWEG 53 5048 AN TILBURG. TI 1E NETIIERLANI /S.TEL: 013 673973

Engineering

electronic design
engineer
Mini/Microcomputer Systems

At Measurex, the leading supplier of minicomputer
based control systems for large scale industrial processes, we have a key opportunity for a SENIOR/
STAFF ENGINEER who possess a solid background
in the design of microprocessor and minicomputer
based systems.
This position offers broad exposure to a variety of
technological and applications areas and provides full
project responsibility. A BS degree or equivalent is
required. MS degree is preferred with aminimum of 5
years of experience in one or more of the following
areas:
process instrumentation and control, local
communication network, microprocessor applications,
minicomputer interfacing, logic design, or analog
circuits. Familiarity with assembly language software
highly desirable.
Measurex offers excellent compensation and acomprehensive fringe benefits package. Advancement opportunities are available in both technical and managerial
areas.

Computer Hardware
Professionals
Our clients, highly successful Manufacturers of Computer Systems and peripherals.
have immediate openings for Hardware Development Professionals to work on
FUTURE SYSTEM PROJECTS. Such projects will include COMPUTER ARCHITECTURE, DATA COMMUNICATIONS, PERIPHERAL DEVELOPMENT.
AND POWER SUPPLY DESIGN. Specific openings currently exist at Senior and
intermediate levels for:
COMPUTER ARCHITECTS — Definition and Development of MicroMinicomputer systems.
MICROPROCESSOR DESIGN ENGINEERS — Knowledge of any of the following
is highly regarded: 8080/8085. 6800, LSI-11. F-8. 2901.
POWER SUPPLY ENGINEERS — Switching regulator of Off-Line Power supplies.
Experience in High Frequency P.W.M. techniques and AC Power Distribution
would be desirable.
CPU DESIGN ENGINEERS — BSEE/BSCS and experience in the Design of
Digital Computers of Microprocessor Systems. Requires en understanding of Software. i.e.. ASSEMBLY. FORTRAN. or PL-1.
DIGITAL LOGIC AND CIRCUIT DESIGN ENGINEERS — Logic and Circuit
Design plus afamiliarity with Tn.. CMOS. LSI/VLSI. etc.
Compensation on all positions ranges from low 20's to low 40s.
based upon experience. Client Companies are Equal Opportunity/Affirmative Action Employers, provide Excellent Benefits, and assume all fees.
Qualified applicants will receive immediate response and interviews within one
week, and are invited to contact Donald Bateman, in strict confidence. at 16171
861-1020. Or submit current resume to him for review. For those who find it inconvenient to call during working hours, our office will be open until 7:30 p.m.

If you have the above qualifications and an interest in
your future career, please send your resume to Barbara
Cofer, Measurex Corporation, One Results Way,
Cupertino, CA 95014; or call, (408) 255-1500, ext.
3354 for further information. We are an equal opportunity employer m/f/h.

,_,) measurex
CORPORA
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nic Norton. Kleven and Ca. Inc.

INDUSTRIAL RELATIONS MANAGEMENT CONSULTANTS
Three Fletcher Avenue. Lexington. Maxxachuvetts 0217:1
Telephone 16171 861-1020
Member
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ENGINEERS
COMPUTER SCIENCE
PROFESSIONALS
Join Lockheed on the San Francisco Peninsula
Lockheed missiles & Space Company is a name worth remembering. Our career opportunities have
never been better for professionals eager for a challenging, responsible, meaningful environment.
Your talents will expand with the diversification of programs we have to offer, and your lifestyle
will be pushed to its limit with nearby beaches, ocean fishing, boating, wine country, fine schools,
theatres, sporting events, and our year round sunny, fresh air atmosphere.

ELECTRONICS
SYSTEMS ENGINEERING

Development and analysis of advanced
communication command and control systems in
support of satellite missions and tactical and
strategic operations. Will include application of
advanced ECm/ECCm techniques.

MICROELECTRONICS

Develop wafer fabrication processes for fabrication
of GaAs, SOS, TTL, and mOS integrated circuits.

COMMUNICATIONS

Wideband/Secure Communications systems. We
need engineers to design systems involving spread
spectrum, frequency hopping, and error correcting
coding.

RADAR SYSTEMS

Positions available in systems and signal processor
design involving SAR and other sophisticated

concepts.

COMPUTER SCIENCE
SOFTWARE

ADMINISTRATIVE
PROGRAMMERS

Conduct research to establish effective

Experienced Administrative Programmers to work
on large scale applications. Requires a Degree and
two years experience in Administrative
Applications.

hardware/software tradeoffs. Develop methodology
for and coordinate development of software design
specifications using state-of-the-art mini and
microcomputers.

DATA BASE SYSTEMS
Design and development of an integrated corporate
data base for Financial, Manufacturing, Engineering,
Procurement, and Logistics Systems.

SYSTEMS
PROGRAMMERS
Requires experience at assembly language level with
knowledge in any one of the following systems
software areas: Operating Systems; Communications;
Teleprocessing; Interactive Systems, Associated
Languages, and N/C APT and Graphics..

(ADAM IMPLEMENTATION

Perform overall coordination of CADAm
implementation of all Space Systems Manufacturing

applications. Utilize CADAm in support of initial
Numerical Control and Tool Design inputs for Space
Systems Division.

Most of these positions require an appropriate degree and U.S. citizenship.
Several positions offer opportunities at all levels. Interested?
For immediate consideration, please forward your resume to Professional
Employment, Dept. EL-58, P.O. Box 504, Sunnyvale, CA 94086. We are an
equal opportunity affirmative action employer.

LOCKHEED
MISSILES

Electronics/May 8, 1980
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Systems Engineers

THE CHO CE
There will never be another opportunity like this...
an opportunity to choose from such a broad range of
disciplines and responsibilities.

Although the design, development and implementation of this
system will extend far into this decade, the real challenges
and opportunities exist now, at the beginning. The capability
demonstrated by Strategic Systems Division in winning this
program will be applied to future major programs. We are
committed to being the major strategic systems
organization of the future.

Be apart of the largest systems program ever undertaken.
The Strategic Systems Division of GTE's Sylvania Systems
Group has embarked on the largest and most complex C3
system ever conceived. The challenges and opportunities
presented by this long-term program are mind-boggling.
The MX C3 program will involve the world's largest fiber optic cable network, over 15,000 Kilometers; aradio communications systems incorporating over 600 VLF, MF, HF,
VHF, UHF, and SHF radios; ahierarchy of over 5000 computers; and one of the largest software communications networks ever developed.

Opportunities for Systems Engineers exist at every
level of experience up to managerial in the
broadest range of disciplines available anywhere.
There will never be another opportunity
like this...an
such aopportunity to choose from
broad range of disciplines
C)
and responsibilities.
P`

•f%.°
elL

You Have Everything To Gain
and Nothing To LOSe.
For immediate information, please phone Kevin J. Cronin at (617)449-2000,
Ext. 3275, or just check off the level of responsibility and technical areas of interest
to you. Give us abrief summary of your background. Mail this ad back to us.
And we'll do the rest
Name
Address
City

State

Zip

Phone
Degree
Experience
Or, if you prefer, forward your resume indicating position(s) of interest to
Kevin I Cronin, Sylvania Systems Group, Strategic Systems Division,
189 "B" Street, Needham, MA 02194.

SRA and Integration
Desired Level

Operational Analysis—Cable Systems

of Responsibility

T Cable Architecture Requirements
Cable System Requirements
Data and %Uice Terminal Requirements
• Timing and Ssischroniaation
O KW/SS -Partitioning
• Secure Interfaces
O VT/ BITE Requirements

O
O
O
•
CI
D

Engineer
Sr Engineer
Principal Engineer
Project Engineer
Engineering Supervisor
Engineering Manager

SYSTEMS ENGINEERING
Systems Analysis
Concept Des elopment
•
O
CI
CI

C' Operani
ta incept Development
Command and Control Anahses
Trade Studies and Anahses
Definition of Communication Interfaces

Simulation and Modeling
O Network Traffic Modeling
O Math Modeling and Simulation to Validate Systerns
Performance
O Trade Studies and Analyses
• C' Simulation Requirements
Systems Architecture
O Nodal Integratran
• Multi-Subsystems Activities and Trade Studies
Coordination
O Development of Nodal Equipment Block Diagrams
O Trade Studies and Anahses
O Interface Design
•

Operational Analysis—Radio Systems
D
O
•
•
CI
•
D
D
12

Radio Architecture Requirements
Radio Systems Requirements
Radio Terminal Requirements
Antenna Requirements
Timing and Synchronization
11W/SW Partitioning
BIT/BITE Requirements
Secure Interfaces
Airborne Radio Requirements

Operational Analysis—Command &Control
Systems
•
CI
D
O
O
O
D
D
O
•

Nodal Consideranons/ Integration
Commands
Status/ Maintenance Requirements
Processors/ Memory
Displays
Security'
Secure Equipment and Interfaces
Sub-system Interface Definition
Communication Integration/ Interface and Controls
System Simulation Requirements

Operational Software
CI
•
D
D
•
•
ID
D
D
•

Higher Order Language
PDP II Architecture
Computer Security
Remote Software Change
Communication Processing
Real Time Command/ Control Processing
Compiler Development Support
Bench Marking
Performance Trade Off:
Airborne Unique Software Requirements

Systems Integration
D
O
CI
D
D

Test Planning Analyses
Logistic Support Analyses
A& CO Technical Analyses
Operational Analyses
Maintenance Analyses

System Requirements Development
D
D
D
D

Functional Flow Diagrams
Forms B— Functional Requirements
B-1 Prime Item Development Specifications
B-5 Computer Program Development
Specifications
D Operational! Maintenance Time Lines

Command and Control
Communication and Control Softuare
D Operating Systems Including Secure Operating
System
CI Communications Software
III Command Generation and Operational Status
Monitoring Software
D CAMMS Software
D Code Processing Software
D Personnel Authentication Software
• Auxilian Software
D Diagnostic Software

sircousts.
Security Systems

Antenna Systems
Hardened Antenna Deselopment
O
•
O
•
•
Systems Operability
El Systems Operability Concept
O Man-Machine Interface
• Displays and Controls
Processors and Interfaces
C
C
•
•

Processors
Bulk Store Technology
Processor Interfaces
Perfonnance Trade Offs

Ground-Based Antenna Systems
El
El
•
•

Wideband MF Broadcast Antennas
tiff/SHE Satellite Terminal Antennas
NLE HE VHF and UHF Antennas
VIIF Mobile Radio Antennas

Airborne Antennas
O
O
El
El

C,Subsystem
O
El
O
C
O
CI

VLF/ MF/ HE Buried Antennas
Triplexer Development
Erectable HE Antennas
L'HF/SHF Satellite Terminal Antennas
EMP Mitigation Techniques and ESA
Requirements Definition

Data Network Architecture Requirements
MF Radio Protocols
Fiber Optic Cable Protocols
Communications Protocols
Message Formats
Message Responses

MF Trailing Wire Antennas
MF Ferrite Li ep Antennas
UHF/ SHF Satellite Antennas
VII HE VHE ('HE and SFIF Antennas

Cable Systems
%ice Communication
O Secure Nhice Order Wire Communication
O Secure Nbice Switched Network
El VHF Mobile Radio Communication

Radio Systems

Data Communication Section

Communications Measurements and Analysis

CI
C
O
C

C Wideband Atmospheric Noise Measurements
C Rough Terrain Surface WaVe Propagation
Measurements
El Propagation Analysis
El Mobile VHF System Analysis/ Design
• Communications System Testing Concepts/ Analysis
Radio System Design
El
El
O
El
El
El

Higher Order Modulating Technology
Error Detection and Correction
Spread Spectrum Communications
Modeling and Performance Estimation
Implementation Feasibility Considerations
MF Radio Conceptual Design

Radio Network Design
O
•
O
O

Radio Network Layout
Protocols. Routing Algorithms, Multiple Access
Simulcast Operation/Disciplines
Performance Eaimation, Reaction Times.
Survivability
O Airborne Entry/Control

Cable Data Network Architecture
Cable Network Routing Protocol
Network Traffic Modeling
Survivable Cable Communication Network

Fiber Optic Communication System
O
C
El
Ill

Fiber Optic Cable Connectisity
Fiber Optic Modem Design
Fiber Optic Cable Plant Design
Fiber Optic Component Evaluation

Mechanical Systems and
Interfaces
O
O
O
O
•
C

Environmental Constraints Analyst',
NH& S(Mechanical)
Packaging Concepts
Components/ Equipment
lèst and Analysis
Requirements Specification
Cable System Requirements
C Site and Facility Interface Requirements
▪ ICI) Requirements
El A& CO Requirements

O
C
El
•

Secure Communications Equipment Integration
Computer Security
Code Processing
Security Studies

Hardness and Survivability
EMP Analysis and Test
CI
•
•
O
•
O

ENV Anahsis
SGENIP Anahsis
EMP Test
•
Requirements Analysis
Allocations Analysis
EMI/TEMPEST

Radiation Analysis and lest
• Analysis
E Requirements Analysis
El Test
Special Studies
11
El
O
C

Hardness Assurance/ Maintenance
Subcontractor Suppon
Thermal/Mechanical
Fiber Optics

Maintenance Systems
On-Line Maintenance Nubs? stem
O
O
O
O
O
O
O
O
O

Subsystem Design
Nodal Requirements Allocation
Maintenance Management (GUNS)
Maintenance Monitoring and Control
BITE. BIT, SELF TEST Requirements
Fault Error Requirements
Man-Machine Interface Functions
WA/SW Allocations
SW Architecture

Off-Line Maintenance Subsystem
O Intermediate Level! Depot Level MSE
• xrE Subsystem Design
O Integration of IL/ DL Functions
O IL/ DL Repairable Items
O IL/ DL Test Requirements
O Test Station Requirements
ID Operating and Diagnostic SW Requirements
O Test Applications SW Requirements
Organizational %ISE
:2 Requirements
E 1.-st Equipment --Fiber Optic. Antenna. ENA
:7. B-3 Portable Tester Specs
An Equal Opportunity Employer M/F

The Choice is Yours. Make it Now!
Join the MX Team.

1:EaD
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If you currently
earn between
$22,000 and $48,000
we've got a better
job for you...NOW!

Telecommunications

15 Years Profitability
And Technological
Innovation...
A Winning
Combination

Every day you spend in the wrong job is awaste of time.
money and talent YOURS! Your talents and experience are
in great demand and you can choose among many
rewarding opportunities available in your field. But how?

Siliconix is the world's leading manufacturer of FET's and analog
switch IC s. Our innovative technology has generated avariety of
new products. including IC's for telecommunications and analogto-digital conversion

Talk to the experts at Wallach. We've been successfully
recruiting professionals like yourself for over 15 years.

Share this winning combination with us Our salaries are compel
live and our outstanding employee benefits include profit sharing
stock purchase plan and our own discount gas station'

Nationwide opportunities include technical/management
consulting, project management, R&D, test and systems
evaluation in the fields of Communications. Satellites.
Weapons, Intelligence, Computer. Energy, and Aerospace
systems Specific skill areas include .
• Minicomputers
• Microprocessors
• Software development
• Signal processing
• Digital systems
• Command & Control
Don twaste another day in
the wrong job! Call Robert
Beach collect at 13011
762-1100 or send your
resume in confidence. We
can find you abetter job. Let
us prove it to you NOW'
WALLACH...Your career
connection
Equal Opportunity Employer Agcy

Telecommunications
Applications Engineer

• Radar Systems
•Communication Systems
• EW/SIGINT/ELINT
• Microwave Systems
• Electromagnetics
• Fire Control Systems

You will define ar' ,JspeL,.y rr,-A !eletonmium.,ataans IC's. creating
new designs and generating applications literature. This position
entails heavy customer interface. requiring some travel. You
should have a minimum of a BSEE plus 3 or more years in telecommunications hardware development (digital PCM switches.
PCM line circuits. channel banks, or telephone sets). Other
requirements include familiarity with design techniques and terminology and writing ability Experience with microprocessor
hardware firmware would be a plus

WALLACH

Please send your resume in confidence to Jean Sullivan, M/S
55 -105. 2201 Laurelwood Road, Santa Clara, California 95054. Or

associates, inc.

call (408) 988-8000. extension 215.

Siliconix

1010 Rockville Pike
Box 6016
Rockville, Maryland 20852
(301) 762-1100

incorporated

An Equal Opport,r1,ty People-Oriented Employ.,

—

Your Ideas Make
The Pieces Fit!

KEY SEARCH

P.O. Box 38271
Dallas, TX 75238

National Semiconductor Good ideas have made
us what we are today A Fortune 500 company and
electronics industry leader Here, you con share

Product Engineer
You will have total responsibility for the production
of assigned products Position entails interlacing
with Design. Process. Test and Reliability groups
Requires a BS in EE or Physics. and at least one year
of experience in semiconductor Product. Test or
Design engineering Experience with Sentry.
Megatest or Teradyne test systems helpful

You will have total responsibility tor Product
engineering which will include debugging new
designs, yield improvement and customer
correlation Requires 2 years in Product. Design or
lest engineering of MOS products, preferably
microprocessors and a BS MSEE or equivalent
experience Processing experience helpful
National offers excellent salaries and benefits plus
the opportunity to further your career in a highly
sophisticated technological environment For
consideration, please phone Mork Lewis COLLECT
at (406) 737.6547. Or send your resume to his
attention at National Semiconductor, 1090 Rain

Road, MS 16255, Sunnyvale, California 940116.
An equal opportunity employer m tt't
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Resumes—Complete instructions
and examples, $4, Consultants, Box
567—J Bergenfield. N.J. 07621.

Your dream job.

Microprocessor Product Engineer

M

RESUMES

FREE

your ideas with some of the brightest and most
creatrve minds in the industry We have the following
opportunities where your ideas can make the
pieces fit, for us, and for you

National
Semiconductor

GREATER TEXAS POSITIONS
Engineering and related management open•
ings throughout the Southwest. Top clients
paying all fees and relocation expenses.
Send resume in confidence to Alan Myler.

/

We hope you're happy in your current position,
but there's always that ideal job you'd prefer if
you knew about it.
That's why it makes sense to have your
resume on file in the Electronics Manpower
Register, acomputerized data bank containing
the qualifications of career-conscious
ELECTRONICS readers just like yourself.
You'll benefit from nation-wide exposure to
industry firms privileged to search the system,
and since the computer never forgets, if you
match up with their job requirements you'll be
brought together in confidence.
To take advantage of this free service, mail
your resume to the address below.

ELECTRONICS MANPOWER REGISTER
Post Office Box 900/New York, N.Y. 10020
Electronics/May 8. 1980
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Evolution +Simulation-The Next Generation
At Link's Advanced Products Operation in Sunnyvale, CA,
on the scenic San Francisco Peninsula, we're involved with
developing the next generation of real-time computer
graphics for ever-expanding applications of out-thewindow scene and radar simulation technology utilized
primarily for, but not limited to, total flight crew training for
commercial, military and space end users.

Recent developments in the high technology field of simulation have virtually tripled our personnel needs for highcaliber, creative individuals with degrees or equivalent
training, and background in the following areas:

Link
ADIVISION Of THE SINGER COMPANY

*Hardware System *Hardware Logic
Design
Design
*Software System
Design

*Software Detail
Design

*Scientific Data Base Development
At Link you will enjoy continued opportunity for career
enhancement, a competitive salary that includes a professional overtime payment plan, and a comprehensive
benefits plan including 100 percent advance tuition payment ... plus much more! Interested? We hope so and we invite you to respond with letter or resume, or for immediate
consideration call us toll free or fill in and mail the coupon
below to: Personnel Office, LINK, 1077 E. Argues
Avenue, Sunnyvale, CA 94086. At Link, were proud to
be an equal opportunity employer M/F/V/H.

Name
Address
Phone (Home)

(Work)

Position Applying For:
Call us Toll Free, 24 hours a day at:

Education & Experience:

1-800-821-7700, Ext. 624
Missouri Residents Call

1-800-892-7655, Ext. 624

Electronics/May 8, 1980

Present Salary:
U.S. Citizen or Permanent Resident?
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Looking for ago-ahead career? Start where
GROWTH OFFERS OPPORTUNITY
General Dynamics is the nation's
largest defense contractor. The
Pomona Division is the Free World's
leading producer and developer of
tactical missiles and advanced
weapons systems including Standard
Missile-1, Standard Missile-2, Stinger,
DIVAD, RAM, Viper, Sparrow AIM 7-F,
Phalanx, Assault Breaker and more.
These programs provide acontinuing
challenge for creative engineers in a
growing company that is meeting
America's defense needs for
tactical systems.
At Pomona, advancing and applying
state-of-the-art in engineering is away
of life.
The Pomona location offers awide
variety of lifestyles where every
conceivable form of recreation is readily
available year-round, with major
entertainment offerings in nearby
Los Angeles. General Dynamics offers
you a chance to move to acompany
where growth does indeed mean
career opportunities.

Professional openings range from
entry level for recent college
graduates to highly experienced
employees in awide spectrum of
engineering disciplines:
Digital & Analog
Circuit Design
Guidance & Control
Systems Engineering
EMI/ EMC
Test Equipment Design
Electro-Optical
Telemetry Systems
Microwave/Antenna
Fire Control Design
Microelectronics
Microprocessor Design
Engineering Writers
Hydraulic Design
Reliability
Power Supply
Electronic Packaging
Test Systems
Radar Systems
Signal Processing

Components
Stress Analysis
Electro-Mechanical Design
Auto Pilot Design
Servo Design
Logistics
ATE Design
Propulsion
Manufacturing Engineering
Industrial Engineering
Send your letter or resume for prompt
technical review. You'll hear from
us soon.
R.M. Kemp
Vice President,
Research & Engineering
GENERAL DYNAMICS
Pomona Division, Dept. 426
P.O. Box 3011, Pomona, CA 91766

An Equal Opportunity Employer M/F/H
U.S. Citizenship Required

GENERAL DYNAMICS

Pomona Division
302
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GIVE YOUR CAREER
A NEW SENSE OF DIRECTION
AT VOUGHT.

Sometimes its easy for your career to stray off course. The challenges
aren't there. The opportunities never fully present themselves. The
programs aren't what you thought they would be. Pretty soon you're
not doing what you set out to do or accomplish.
Right now you can give your career a new sense of direction in
missile and missile system engineering at Vought Currently we see an emerging need for new, more
sophisticated missiles and missile systems, and we are working ahead in the advanced technologies that
will make them possible. We're deep into Thermochromic Electro-Optic processing. Laser Gyro Missile
Guidance Integration. Hypervelocity Kinetic Energy Kill Mechanisms. And Simulation, to name afew.
For you, this spells outstanding career opportunities now — and for the years ahead. We're offering
you achance to grow, to contribute, to make your mark in the exciting world of rocket and missile system
engineering. We're offering you the possibility of doing what's never been done in these fields before.
That perhaps is the biggest challenge of all. And when you succeed, the most satisfying.
Vought is located in Dallas, Texas, at the very hub of the thriving Sunbelt. Ifs agreat place to live, work
and raise your family.
If your career is losing its sense of direction, get it back on course at Vought.

We have immediate openings in the following technical areas:
Guidance and Control
Systems Engineering
Digital Hardware Packaging
Digital Systems Analysis
Fracture Mechanics

Video Electronic Design
High Speed Logic Design
Flying Spot Scanner Design
Visual Systems Design
N/C Programming
Propulsion Engineering

Computer/Software Engineering
Value Engineering
Pyrotechnic/Warhead Design
Tool Design
Technical Writing

Send your resume to:

Utf9lfran

LTV company

Dept. CC-0515

P.O. Box 225907. Dallas, Texas 75265
t_
We Practice E.O.E. We Believe in E.O.E. (D\Electronics/May 8, 1980
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Looking for
aplace
of your own,
on the leading
edge of
technology?
Join us at Hughes.
Come join our engineers working on advanced test systems
for airborne and spaceborne radar avionics: tactical systems
guided by lasers. TV. and infrared control: and computercontrolled trainers and simulators.
At Hughes Support Systems, our role is the design and development
of these systems, as well as training of customer personnel, maintenance
and operation worldwide. We need your know-how, and we'll reward
you well if you can handle one of these responsible jobs:

• Design of automatic test systems • Digital hardware
development • Electro -optical equipment design • Field
system engineering • Maintainability analysis • Product
support engineering • Real-time software • RF circuit design
Hughes offers you ahome base in the easy-living climate of southern
California, near LA International Airport and beach communities; excellent salary and benefits; and this unique brand of stability:
Our company has abacklog of over $4 1/
2 billion in contracts comprising 1,500
different projects. When we complete one, there are a lot more challenges
waiting, at Hughes.
Let's talk about what you and Hughes can do for each other. Call
collect to (213) 641-6691, or send your resume to:
Hughes Aircraft Company Support Systems Department 046,
Professional Employment, P.O. Box 90515, Los Angeles, CA 90009.

HUGHES
Creating anew world with electronics
An equal opportunity employer, M/F/HC
U.S. Citizenship required
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ENGINEERS & SCIENTISTS

Innovative minds
find the resources
and intellectual
stimulation they need
...at Bell Labs
The record speaks for itself. Bell Labs
engineers and scientists have pioneered
many of the major technical breakthroughs
that have reshaped the modern world. We
continue to advance the state-of-the-art
on many fronts: LSI technology, innovative
microprocessor applications, new
approaches to computer hardware, software and systems architecture, to name a
few. In part this is due to the environment
we provide professionals. The engineer
is not isolated here, and has freedom to
pursue intellectual interests.
We offer career-oriented engineers and
scientists the opportunity to take on
responsibility for developing new
products, new services, new tools and
techniques for operating and maintaining
the Bell System and its national network
efficiently and economically.
You'll find the latest in computer equipment here, excellent libraries, strong
technical support, and highly developed
educational programs. Most important,
your work will stimulate your professional
creativity, productivity and personal growth.
If you hold an advanced degree in Computer
Science, Electrical Engineering or other
discipline relevant to the exciting field of
telecommunications, or strong experience
in any of the areas of work described, we
want to hear from you. We offer salaries and
benefits that rank among the best in the
industry. These opportunities are available
at our facilities in Colorado, Georgia,
Illinois, Indiana, Massachusetts, New
Jersey, Ohio and Pennsylvania.

Communications Processing

..

Design and implementation of software
for terminal handling, host interface and
distributed communications networks.

Compiler Design ... Design of
compilers for high level languages
used by system implementors and end
users. Background in modern parsing, code
generation and optimization techniques.

Operating Systems ... Design
and implementation of modular-realtime control programs far multi-and
distributed-processing architecture.
Development of virtual memory environments for secure resources sharing and
multi-user applications.
Data Base Systems ... Design and
implementation of distributed data base
management systems.

Software Tools ... Development of software tools
to enhance programmer productivity and program quality.
Special purpose languages and interfaces for automated
product testing, data management systems for control of
source and object modules, documentation aids and
specifications languages.
System Architecture ... Applied research on multiprocessor and multi-computer architecture. Assess cost ,
performance of distributed microprocessor arrangements.
Integrated Circuit Design ... Design of LSI digital and
linear circuits, static and dynamic memories and
microprocessors.
Systems Engineering... Overall planning for network
growth, introduction of new technologies and improvement of network operations and maintenance procedures.

To initiate your prospective employment,
please indicate your interest in investigating
a future with Bell Labs. Write to us stating
your area of preferred specialization and
geographic location. Include a resume and
transcript. Direct it to: Director of Technical
Employment, Bell Laboratories,
Center 831- 78, 600 Mountain Avenue,
Murray Hill, N.J. 07974

ANAHEIM AREA
INTERVIEWS
May 19, 20, 21, 22
To schedule appointment
in advance, call collect
Gloria Lee, 201-582-7334

Bell Laboratories

An Equal Opportunity Employer
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Zanussi Elettronica spa
Engineering department
We are looking for an electronic
engineer having several years of
experience in videorecording design.
The successful candidate will have
the responsability of an engineering
team, based in Pordenone.
For the above position we offer
either renewable fixed length
contract or permanent position.
Salary will be a function
of qualifications and experience.
Our company is an affiliate of Zanussi
Group a leading European
manufacturer of appliances and
electronic goods.

ZANIES'

If you are interested
contact us at:

Zanussi Elettronica spa -Direzione del Personale -Viale Treviso, 15 33170 Pordenone -Italy

Field Sales Engineers
Field Applications Engineers
"Intel's success affords our people many opportunities
for rapid growth and advancement."
--Bill O'Brien, Western Regional Sales Manager
"There are 8086 reasons why you should call us today
to pursue asales career at Intel."
--Gerry Lawrence, Northwest Regional Sales Manager
Is profitability important? You bet it is -- because our
success is based on reinvesting these earnings in continued research and development -- all in leading edge
technology. This concentration on proprietary products
lets us command and develop key market segments to
minimize our vulnerability to economic cycles.
As you can see, we take success seriously. So if you are
an aggressive, innovative individual with a BSEE or
equivalent and at least 3 years' microcomputer design
experience, please call Bill O'Brien at (714) 835-9642,
or Gerry Lawrence (408) 987-8086 collect for further
information.

Join Us At NCC.

Stop by our booth and speak
with Bill O'Brien and others about how Intel delivers
career solutions by offering new and complex challenges.
If you are unable to call or see us at NCC, please send
your resume or call Joyce Cordi at Intel Corporation,
Dept. 19BD, P.O. Box 3078, Santa Clara, CA 95051;
(408) 987-6298. An equal opportunity employer m/f /h.

intel
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NOTICE
TO
EMPLOYERS:

Why
we can recommend
our readers
for the top jobs
The subscribers to this magazine have
qualified professionally to receive it. They
are also paid subscribers —interested
enough in the technological content to have
paid aminimum of $18 for asubscription.
As subscribers to ELECTRONICS, our
readers have told you several things about
themselves. They are ambitious. They are
interested in expanding their knowledge in
specific areas of the technology. And they
are sophisticated in their need for and use
of business and technology information.
Our readers are now in senior engineering or engineering management, or they are
on the road toward those levels. In either
case, they are prime applicants for the top
jobs in almost any area.
If you are interested in recruiting the
best people in electronics, these pages are
open to you for your recruitment advertising.
Our readers are not "job-hoppers". To
interest them you will have to combine
present reward with challenge and opportunity for future career advancement.
The cost of recruitment advertising on
these pages is $71 per advertising inch. For information call or write:

Electronics

Post Office Box 900, New York, NY 10020
Phone 212/997-2556

Electronics/May 8, 1980

ELECTRONICS
PACKAGING
RESEARCH
ENGINEER.
Honeywell's Corporate Technology Center,
located in suburban Minneapolis, is a leading industry developer in the research and
refinement of new semiconductor technologies. Currently, we have an excellent career
opportunity for an experienced VLSI Electronics Packaging Research Engineer.
We seek an experienced, innovative individual capable of analyzing the entire packaging system, including the circuitry and its
interactions with the design of the package.
Candidates should possess an advanced
degree in Electrical Engineering or equivalent, plus 3-5 years experience in packaging
innovation and design, and general knowledge of integrated circuit analysis, design
and performance.
Honeywell is prepared to extend an outstanding salary and benefits offer to the successful applicant. For immediate
confidential consideration, please address
your resume and salary history to Tom E.
Wylie, Honeywell Inc., Honeywell
Plaza, MN12-2109, Minneapolis, MN
55408.

H

CTE
oneywell

An Affirmative Action Employer

—

SOUTHWEST II SUNBELT
• Digital
• Hardware
• R&D
• Analog
• Software
• Design
$20,000 to $50,000
J. Robert Thompson Co, Inc.
2200 W. Loop South, 5800, Houston,
TX 77027
(7131627-1940
Specialist for EE's •Co. Pays Fee
Since 1967 -will provide resume
service -or send resume, salary
history, geographic preference.

SOUTH 8. SOUTHWEST POSITIONS
Engineering and Management posi
bons throughout the South
Southwest and U.S. Employers pay
all fees. Send resume in confidence
to: Bob Hogue
f••••.0,...1 «.,•,••.s. •

soateed 7ehtice!
P.O. Box 33070,
San Antonio, Texas 78233

ATTENTION
ELECTRONIC ENGINEERS!!!
Electronic Design Engineers
Design Engineers (Digital)
Analog Design Engineers
Systems Design Engineers
Electrical Design Engineers
Instrumentation Design Engineers
Test/Design Engineers

24-36K
25-35K
-25-35K
-28-35K
-24-40K
-25-40K
-24-35K

Our clients are aerospace and electronic firms who pay.
our fees for locating engineers. For more information,
send note or resume to Al Madsen, C.E.C.
CORPORATE PERSONNEL CONSULTANTS, INC.
5950 Fairview Road
Two Fairview Plaza, Suite 608
Charlotte. North Carolina 28210
(704) 554-1800
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PHYSICAL
SCIENTISTS/
ELECTRONIC
ENGINEERS

Th

($20,611—$38,186)
Challenging positions are available in the
Microelectronics Division of the Electronics
Technology and Devices Laboratory
(ET&DL) at Fort Monmouth, New Jersey.
This leading Army laboratory equipped with
the latest R&D facilities for basic applied research, development and engineering, is
expanding its technology base effort in support of the Army's microelectronics R&D
requirements and the Very High Speed Integrated Circuit (VHSIC) program. At least a
Bachelor's degree and three years handson professional experience, or equivalent
graduate school training, in microelectronics or semiconductor R&D are prerequisites;
grades will depend on experience and educational background. Experience in the following subfields is preferred:
• LSI/VLSI Processes and Process R&D
(E-beam lithography, molecular beam
epitaxy, high pressure oxidation, etc.)
• Semiconductor Device Physics
• Materials & Characterization (ESR/
NMR, Auger, ISS/SIMS)
• Signal/Date Processing
• Systems Architecture, CAD
• IC Testing
• LSI Design
These are career positions in the Federal
Service. If you meet the requirements, or
expect to do so in the near future, send your
resumé or an SF-171 (Personal Qualification Statement available at major Post Offices) with any supplemental information as
may assist in an evaluation of your qualifications. Mail responses to:

US Army
Electronics Research
& Development Command
ATTN: DRDEL-PT
2800 Powder Mill Road
Adelphi, MD 20783

AN EQUAL OPPORTUNITY EMPLOYER
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PROCESS INSTRUMENTATION
AND CONTROL ENGINEER
MANAGER, DISTRIBUTED

Start-to-Finish Satisfaction

An extraordinary blend of responsibilities with an
extraordinary energy-systems leader, allowing you the
satisfaction and challenge of escorting your projects
from design conception through market introduction.
Our close-knit, enthusiastic Process Instruments
Department staff is at the cutting edge of energy
technology: state-of-the-science microprocessor-based
calorimeters and furnace atmosphere analyzers. So as
one of them, you'll be asked to employ and extend your
full range of skills, including business acumen,
technical ability, and the entrepreneurial spirit your
small group will encourage.
To qualify for this rare opportunity, you will need a
BSEE or BSME with significant experience in microbased instrument design and controls.
Please forward your resume and salary history, in
complete confidence, to Donald K. Richards, Personnel
Manager, R&D Center/New Business Division, 74 West
Street, Waltham, MA 02154.

R&D Division

Thermo
rc Electron
CORPORATION
An Equal Opportunity Employer M/F

We put energy to work.

CONTROL SYSTEMS
ENGINEER
Located just minutes from downtown Denver and
within easy driving distance of the Rocky Mountains, Tri-State, a $550 million dollar electric
utility cooperative, has an immediate need for a
Control Systems Engineer. This position will be
involved in the development, testing, integration
and maintenance of the software and data base
associated with the Energy Management System
(SCADA). Qualified candidates should possess a
BS Degree in Computer Science, Electrical
Engineering, Mathematics or related field, and 3
years programming experience to include
knowledge of real-time systems and FORTRAN.
Some travel required.
Tri-State offers a competitive salary, excellent
fringe benefits and PAID RELOCATION.
Interested applicants should call TOLL FREE 1800-525-0454 Ext. 264 for details, or submit a
resume with salary history to:

TRI -STATE GENERATION ti
TRANSMISSION ASSN., INC.
Personnel Dept. EM
P.O. Box 33695
Denver, Colorado 80233

An Affirmative Action/Equal Opportunity Employer

MICROPROCESSING
Client requires an Engineering Manager with
software application abilities and managerial
experience Primary responsibilities include
protocols to network software and the
development and maintenance of software
for distributed systems

PROJECT ENGINEER
DATABASE SYSTEMS
Protect responsibilities in applied research
and development are in the following areas
high level data sublanguages. query
optimization distributed database systems.
and database design Will consult with
product development group

Contact In Conhdence
1212) 557-1000

Personne. Agency

Irry

A NATIONWIDE SERVICE
505 Fifth A
New York, NY 10017
FEE PAID Agency

ANALYTICAL INSTRUMENT
SPECIALIST, CHEMISTRY:
Professional position for a well
trained and experienced technician.
specialist who can maintain, repair,
and operate NMR and MASS SPECTROMETERS, and who is capable in
low level digital electronics. Acareer
opportunity with a first-rate private
university located in upstate New
York. Send resumé in confidence to
Virginia E. Leport, Personnel Dept.,
University of Rochester, 260 Crittenden Blvd., Rochester, N.Y. 14624.
An equal opportunity employer (M/F)

EMPLOYMENT SERVICES
Electronic engineering growth positions with clients located nationally.
Our service is enhanced by the fact
that Iam an EE with 20 years in industry and over 10 years in placing
professionals on an employer fee
paid basis. Send your resume to Joe
Torcassi, Director. J. Anthony 8(
Associates,
PO
Drawer
AD.
Lynchburg, OH 45142. 513/3642305.

POSITIONS VACANT
Electronics Instructor Black Hawk
College has an opening for a
Technology Instructor in a 2-year
Associate Degree Program in
Electronics/Instrumentation
&
Process Control. BS or equivalent
experience in EE or EET preferred.
Minimum of two years industrial
work experience is required. Some
teaching experience is desirable.
Basic electronics plus digital. microprocessors and instrumentation.
Tenure teaching position begins
August 15, 1980. Send letters of application to Mr. Erwin Johnson,
Engineering Related Technology Department, Black Hawk College,
6600-34th Avenue, Moline. IL
6.1265.

TRI-STATE.,
TH-;%•111.••hri%
4 Tie
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ENGINEERS

Expanded
career opportunities
are at your fingertips

call 800-321-6980
(In Ohio 800-362-6120)

Talk to Tom O'Brien or Dave Peterson
about your skills and background for,
positions such as...
Software Engineers Capitalize on your Comp. Sci. or related
degree and apply your software experience —assembly languages, PASCAL, FORTRAN. Utilize our VAX 11/780
DEC 11/34 or TEKTRONIX Development Systems to support
your designs.
Hardware Firmware Design Engineers Design NC and PC
systems employing advanced digital techniques. Degree and
2+ years experience desired. Your involvement would include design verification using VAX 11/780, DEC 11/34 or
TEKTRONIX Development Systems.
Application Engineers Define customer control system
requirements, prepare proposals and assist new product
planning.
Product/Marketing Engineers Research and identify product
opportunities based on industry requirements utilizing your
degree and 2+ years of electronics or industrial experience.
These are opportunities with afuture.
We are a dynamic part of an international corporation employing over 17,000 people. Our products apply "leading edge"
computer and microprocessor technology that increases productivity for all types of industry.
Our careers are challenging and rewarding...
Let's Talk About It — Call Today: or if you prefer, send your
resume to:

ALLEN-BRADLEY
747 Alpha Drive
Highland Heights, Ohio 44143
An Equal Opportunity Employ,

Electronics/May 8, 1980
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Pre
NOT MANY COMPANIES
OFFER UNLIMITED
OPPORTUNITY.
AND MEAN IT.

COULTER
DOES.
We've become a world leader in the
biomedical electronics industiy tbr alot
of good reasons. And all of them involve people.
Good people who have dedicated
their talents to a challenging and rewarding profession with a motivation
of opportunity.
Unlimited opportunity to apply your
experience with micro-processors
and mini-computers in a top-down
design-structured programming environment.
Unlimited opportunity to utilize
your degree in Math, Computer Science or Electrical Engineering—and
your process control experience—to
really make an impact on our Instrumentation Software Development
Group.
Unlimited opportunity to excel.
And we'll give you a competitive
salary, generous benefits package. and
unlimited opportunity to enjoy an al Iaround Florida lifestyle.

Send resume in confidence to: Mr.
Pete Chylko, Employment Manager,
Dept. EM, P.O. Box 5-2794, Nliami.
Florida 33152.

III,

Would
you hire
an engineer
who
couldn't
understand
this
magazine?
Of course not. ELECTRONICS is
the technical publication for
technical people. If they can't
understand it, they can't receive
it. That's why, when you're looking for qualified engineers, you
should consider our Classified
Section.
For only $65.00 per inch your
recruitment advertising will
reach 90,000 pre-screened
electronics
engineers—as
they're reading to combat job
obsolescence, while they're
thinking about their future and
bettering themselves.
There's no charge for typesetting and free layotit service is
provided.
For more information call or
write:

ELECTRONICS
Post Office Box 900
New York, N.Y. 10020
Phone: 212 997-2556

bill •COULTER
ELECTRONICS, INC.

INNOVATING A VITAL TECHNOLOGY.
An Eywil Opportunity EmpH.
.ei M
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TECHNICALLY
ORIENTED...
Sales/Marketing
Professionals...
$20,000-$60,000
If vou have a science or
engineering degree... we invite
ru to discuss your careers...
...with placement consultants
who understand your particular
qualifications & goals.
R.S.I'.P. hi' calling or hi'
sending .rour FeStime. in
cohfidence.

r. m. ferren

associates, inc.
(212) 986-5510
505 Fifth Ave.. NYC 10017
(ORPOR4TE IAQUIRIES RELCOMED
FEE PAID tency

Engineers
• Design
• Development
• Project
• Software

$20,000-$50,000
Riddick Associates Engineering
Division specializes in placement of
electrical and electronics engineers
with top companies in the Southeast
and throughout the U S We provide
advice on careers, resumes and interviews for a position tailored to your
skills Client companies Pay all fees
For details call or send resume in
strict confidence to Phil Riddick.
President

RIddlick
Associates, Ltd.

Our most important
resource is
OUR PEOPLE
Founded in 1888 on the invention of the first
adding machine, Burroughs has grown to
become a major corporation serving all the
aspects of the recording, computation, editing,
processing and communication areas.
Our philosophy is to encourage and maintain
strong resources for continued product invention,
development, manufacturing and marketing.
Right now, we have leadership positions open
involving the development of a state-of-the-art
optical computer memory.

LEAD CIRCUIT
DESIGN ENGINEER
Optical Computer Memories
Your job responsibilities include the design of
analog and digital signal processing circuits for
control systems and data storage. These
functions will be implemented with monolithic
integrated circuits as well as thick and thin film
hybrid circuits. It is required that you have a
strong background in worst case circuit design
theory, transistors and OP amp design.
Experience with wide bandwidth (20mhz) low
noise analog circuits is desirable.

9 Koger Executive Center

You will be working with several engineers on

Norfolk, VA 23502

this project. A minimum of five to seven years

Area 804-461-3994

•Design
•Avionics
•Systems
•Test

ENGINEERS

applicable experience and a B.S.E.E. are
required.

•Communication
•Digital
•Analog
•Micro Processing

Our specialty is placing engineers with
electronic and agricultural machinery corn.
panics. Engineering positions available
anywhere in the United States. Companies
pay for interview, relocation and fees.
Send resume to either

ALPS PERSONNEL INC.
505 1st Natl. Bank Bldg.
Peona, III. 61602 Ph.1309) 676-4042
or

ALPS PERSONNEL INC.
235 S. Maitland Ave., Suite 113
Maitland, Fla. 32751 Ph 305) 628.2577

Burroughs Westlake is located away from traffic
and noise in a beautiful country setting, yet just a
short drive to downtown Los Angeles and our
beaches.
We offer an excellent compensation and benefits
package as well as company paid holidays, sick
leave, life and family health insurance plus a
stock plan.
Please send your resume or call collect:

ELECTRONICS
ENGINEERS
If you are an engineer looking for
upward career mobility, call us.
We specialize in electronics/
aerospace nationwide. All fees
assumed by our clients. Submit
resume in professional confidence
to: Jim Crumpley/Gayle Smart

Dorsey Love

GAssociates, Inc.

Burroughs Corporation
Optical Engineering Dept. E
5411 N. Lindero Canyon Road
Westlake Village, CA 91361
(213) 889-1010
Affirmative Action/Equal Opportunity Employer

Burroughs

P.O. Box 4387 G.S.
Springfield, Mo. 65804
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ENGINEERS
Conrac is "Flying"—Give Your
Career Progress New Wings

Deg% ttenters
Pretwitnetts
teasing Managers
ne of the nation's lenading
As o
g firms,
be technology recruiti

We "get it all together" for you—
extremely vigorous growth, new
projects, newly expanded facilities, an
exciting spirit of achievement. Plus the
visibility, informality, and sense of participation you like. Current openings
include:

SENIOR
DESIGN

Computer based. Computer Interfacing Equipment. BSEE or equivalent
with at least 5 years of visual design
experience heavily in computer based
or Interfacing systems or equipment.
Ability is essential to work smoothly
and effectively with the customer,
Software Engineering and service
groups. Familiarity with INTEL 8080
and PDP11 will be a plus.

PRODUCTION
SUPPORT

Dynamic self-starter sought with
BSEE/BSME or equivalent in production support or design, in a sophisticated digital/analog products environment (emphasis on digital). Requires
excellent communication skills and
ability to interface well internally with
Purchasing, Manufacturing, OC, etc.,
in solving engineering problems.

PROJECT

Knowing how to get the job done will
be your main asset in this opening,
which requires at least 3-5 years'
experience in digital and analog
design/breadboarding and circuitry
testing. Interface with draftspeople
and technicians.
We pay highly competitive salaries
for your expertise, and provide excellent benefits. Working conditions in
a suburban industrial park are
pleasant. We're small enough for first
names yet big enough to support our
technical people with what they need.
For immediate consideration, please
send resume indicating earnings history, to:
ROY JOHNSTON
Conrac Corporation
Systems-East Division
43 Fairfield Place
West Caldwell, New Jersey 07006
An Equal Opportunity Employer M F

CONRAC
312

we are in an ideal position to
represent you in your pursuit of
a more challenging career .
Although all our fees are paid by
our client coMpanies, We dedicate
ourselves to finding the unique
situation best suited to your
capabilities, ambitions and
location preferences.
In order that we may come to
w you and your reasons for
kno
send
desiring a change, please
your resume or phone us.
\Ne guarantee professional,
confidential representation While
offering you

a

wide choice of

opportunities
country •
throughout the

Douenigett

tile%

end Dick eel

0%
010

540 Meadow St. Est.

OePt. 304
Agawam, Mass. 01101
413-189.0901
E.ngineefing 'Recruitment
Specialists
all positions tee-paiO

NOINEERS

I

ELECTRONICS ENGINEERS,
$18.000450,000. Choice entry
level
to management positions immediately available in
Pennsylvania & national locations. Reply in strict confidence to J. G. Weir. President.
WEIR PERSONNEL SERVICES,
535 Court St., Reading, PA
19603 (215/376-8486).
ELECTRONICS ENGINEERS,
$18,000-$40,000. Suburban
New
Jersey
& nationwide.
Numerous choice positions in
co's utilizing the latest Stateof-Art methods & equipment.
Reply in confidence to James
E. Mann, VP/Eng., ARTHUR
PERSONNEL, SUITE
M6, 8
Forest Avenue, Caldwell NJ
07006 (201/226-4555).
ELECTRONICS ENGINEERS,
$18,000440,000.
Nationwide
positions in digital, analog,
microprocessor. microwave &
instrumentation
technology.
For immediate confidential response,
send
resume
w/
salary history to Glenn Eng•
lush. President. GLENN ENG•
LISH AGENCY. 7840 Mission
Center Ct., San Diego. CA
92108 (714/291-9220).
DESIGN ENGINEERS to $388.
Central Penna 8. nationwide.
Design connectors/terminals.
microprocessors. controls. Re•
ply in confidence to Z A. Gonglewski, MECK ASSOC. PERSONNEL.
1517 Cedar Cliff,
Camp Hill, PA 17011 (717/
761-4777).
NATIONAL
PERSONNEL
CONSULTANTS

ENGINEERS
SEND YOUR CREDENTIALS TODAY!
TRANSITION to your new CAREER OBJECTIVES using TSC's nationwide employment
search resources.
TRANSITION SEARCH CONSULTANTS
2697 International Parkway, Suite 203,
Virginia Beach, Virginia 23452
804-427-3700
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The NEW
Electronics Buyers' Guide
is now available!
The 1980 EBG is only a postage stamp away! Completely new listings of
catalogs, new phone numbers, new addresses, new manufacturers, sales reps,
and distributors! The total market in abook—four directories in one!

1.

Directory of products. Over
4,000 products, over 5,000
manufacturers.

3.
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Directory of manufacturers.
Local sales offices, reps, and
distributors, with phone
numbers. Number of employees and engineers, dollar
volume, name of company
contact.
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Directory of trade names of
products and their manufacturers. You can trace aproduct by its trade name only.
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Directory of catalogs.
Includes six post-paid catalog
inquiry cards for 10-second
ordering.
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The only book of its
kind in the field.
If you haven't got it,
you're not in the market.
To insure prompt delivery
enclose your check with the
coupon now.
Electronics/May 8, 1980

Yes, please send me

copies of 1980 EBG.

O I've enclosed $30 per copy delivered in USA or Canada.
Address: EBG, 1221 Avenue of the Americas, New York,
N.Y. 10020.
III I've enclosed $52 for air delivery elsewhere. Address: EBG,
Shoppenhangers Road, Maidenhead, Berkshire S16,
201 England.
Name
Company
Street
City
State

Zip

Country
313

4414

8215E

Wel

PLASTIC
CABLE
CLAMPS

-de

SCREWS & NUTS

More plastic cable clamps in more types, more sizes and in
more materials than anyone else. Over 240 types and sizes of
molded nylon screws and nuts. Also broad line of flameretardant Seolon 6/6 Nylon screws, nuts and clamps. All
stocked for immediate shipment.

COMPAN1; Inc.
< 4444
,
West Irving Park Road • Chicago, Illinois 60641 • 312/282-8626_,
,
1.1.••••••"...

Circle 86 on reader service card

sectIOniC5

This automatic machine produces up to

50 coreless coils
per minute
including stripping of both shanks

FREE
Brochure
describes Electronics editorial
reprints, services, books...
•More than 70 article reprints in 15 subject

FTU 0-97

FTU 1-97

wire diameter
inside diam of coil

0,2-1,0 mm
10mm

0,3-2,0 mm
15mm

coil length
shank length

35 mm

45 mm

30 x30 mm

48 x50 mm

•Custom-made reprint services

number of coils

55

70

maximum output

50 coils/min

40 coils/min

•Books especially for Electronics' readers

WAFIOS MASCHINENFABRIK D-7410 REUTLINGEN1
TELEX 0729666/67

USA SALES OFFICE: WAFIOS MACHINERY CORPORATION
P. O. B. 148 25-35 NORTH EAST INDUSTRIAL ROAD BRANFORD/CONK 06405 USA

WAFIOS CANADA LTD.1145 BELLAMY ROAD UNIT N.19
SCARBOROUGH, TORONTO, ONTARIO M 1H 1H 5 TELEX 065-25385

categories

•Handy wall charts

•Convenient postage-paid order cords
For your free copy, circle #27 5 on
the reader service card.

For faster response, write directly to
Electronics Reprints, PO. Box 669,
Hightstown, NJ 08520, or call
(609) 448-1700, ext. 5494.

SELLING AGENCIES IN ALL IMPORTANT COUNTRIES
314

Circle 85 on reader service card
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Able Computer Technology
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Cortron Div. of Illinois Tool Works, Inc.

Cromemco

Acushnet Capacitor
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CTS Corporation

Ad-Vance Magnetics, Inc.

234

Culligan USA

Advanced Micro Devices

203
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•

Genrad Incorporated

265

•

Germanium Power Devices Co.

252

53

5

Global Specialties Corporation
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292

5
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Gould Inc., Instruments Division

258

Data General Corporation
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Airpax
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Data Precision
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Allen-Bradley
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Data Translation
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Amphenol North America

194, 195

Analog Devices
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Digital Equipment Corp. TOEM

5

Digitran Company

EDAC Connectors
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Beckman Instrument Advanced Electro
Products
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Electronic Development Corporation

248
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Burr Brown Research Corporation
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Carborumdum Company
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Centralab Electronics Division
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Houston Instrument
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Elevam Electronic Tube Co. Ltd.
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Elpac Power Supplies
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Digital Equipment Corp. Microcomputer
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Aehr Test Systems
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GCA Corporation
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Fairchild Test Systems

FEME S.P.A.
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Gates Energy Products, Inc.
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C. Itoh Electronics
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ITT Intermetall

104

197,201

255

97

ITT Standard AG

First Computer Corporation
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Keystone Electronics
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Kontron Electronic Inc.

35

•

Powercube Corporation (Div. of Unitrode)
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LFE Corporation
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Practical Automation
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Precision Filters
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Projects Unlimited
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MOB Systems, Inc.
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Memodyne Corporation
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112

Viking Industrias

191

Wan°. Maechinenfabrik Reutingen

314

Wavetek San Diego

154

Weckmer Company Incorporated

314

•

95

Wilhelm Westermann

•

8

Xciton

254

Zeltron

199

Zenith Radio Corporation

122

Classified and employment advertising
F. J. Eberle, Manager 212-997-2557

Allen-Bradley
Alps Personnel Inc.

309
311

Bell Labs
Burroughs
Career Consultants
Conrac Corp.
Coulter Electronics

305
311
312
312
310

Corporate Personnel Cons.
Dorsey Love 8, Assoc.
Ferran Assoc., Inc., R.M.
Fortune Personnel Agency
Fluke (Holland) B.V.

307
311
311
308
296

General Dynamics
G T E Sylvania
G T E Telenet
Honeywell CTC
Hughes Aircraft Co.
Illinois Univ.,/ Urbana

302
298-299
295
307
304
294

244

Riddick Assoc., Ltd.
Rochester University, The
Siliconix Inc.

311
308
300

Southwest Technical
Stanford University
Thermo Electron Corp.

307
294
308

Thompson, J. Robert
Transition Search Consult.
Tri-State Generation EL Transmission Asen. Inc.
U.S. Army (Cercom)
Vought Corp., Systems Div.
Wallach Associates
Zanuss Electranica Spa.

307
312
308
307
303
300
306

20.21

Televideo, Inc.

Teradyne Incorporated

193

205, 238, 239

14E, ',f

2E, 3E

210, 211

296
312
300
296
294

Perkin-Elmer Corporation

Phillips Industries (Glocilampen
Fabrieken)

271

Measures Corp.
National Personnel Const.
National Semiconductor
Norton Kleven 8 Co., Inc.
Raychem

Teledyne Crystalonics

Teledyne Relays

Triple IIncorporated

300
301
297

4

•

4E, 5E, 7E

306
294

:
,
e,

Tektronix

Thomson CSF /DSC

Intel Corp.
Ill Mackay Marine
t,4

Pearson Electronics

Percom Data Company

319

Key Search
Link/Div. of Singer
Lockheed Missiles & Space

TEAC Corp.

Tecnetics
•

Thomas 8, Skinner Incorporated

y

57

Sonimag
Northern Ireland Devel Organization

293

TRW LSI Products

277

92

14

Thinker Toys

TRW Cinch Connectors

Rockwell Microelectronics Device Div.

Mitel Semiconductor Incorporated

Nichicon America Corporation

•

2

Textool Products Department Electronic
Div/3M

283

106, 107

Termini,: Corporation

318
• For more information of complete product line see

Positronic Industries

270,271

Texas Instruments, Inc. (Digital Systems Div.)

47

advertisement in the latest Electronics Buyers Guide
• Advertisers in Electronics International
Advertisers in Electronics domestic edition

•

Power Conversion 80

316

12E

Texas Instruments Semiconductor 30, 31, 180, 181
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ill h. Sound and Vision, Recording,

Components, Production Systems,
Matenals, Control Instruments,
Secunty Systems. Communications
(Professional, Radio hams)

201
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Symposiums, Conventions.
Meetings Hi Fi and Video
demonstrations

Highly reliable, open and enclosed frame, single and
multiple output. Precisely regulated for general
purpose as well as MICROPROCESSOR based systems. Available from 6Watts to 250 Watts standard.

FAIR GROUNDS BARCELONA (SPAIN) 29th september. 5th october, 1980
Trade visitors 29th, 30th september and lot october General Public 2nd, 3rd, 4th and 5th october

INFORMATION Avda. fv1:' Cristina, s/n. -BARCELONA-4 (Spain) Tel. 223 31 01

ELPAC POWER SYSTEMS

MUM

3131 Standard Avenue, Santa Ana, CA 92705
(714) 979'4440 TWX 910-595-1513

Telex 50458 FOIMB-E

Circle 87 on reader service card

Circle 136 on reader service card

Show Booth 2231 at Electro

this publication
is available in
microform

Please send me additional information.

University Microfilms International
300 North Zeeb Road
Dept. P.R.
Ann Arbor, Ml 48106
U.S.A.

18 Bedford Row
Dept. P.R.
London, WC1R 4EJ
England

Name
Institution
Street
City
State

Zip

The "quiet" switcher. Low noise, high density,
pulse-width modulated, 20KHz. Single and multiple
output, open and enclosed frame. State-of-the-art
technology providing high regulation, and extended
reliability. Available in awide range of power levels.

nip=

BRIM

ELPAC POWER SYSTEMS

3131 Standard Avenue. Santa Ana ,CA 92705
(714) 979-4440 TWX 910-595-1513

Circle 90 on reader service card

Show Booth 2231 at Electro

NOW! A CONTROL PANEL THAT'S
SMALL, TOUGH, AND CHEAP!
New Termiflex HT/12 displays 32
alphanumeric characters to spell out

Aar

r

ABC

co•- 129

- 123: 123!

123 !

terming«

readings, instructions, and prompts
from your microprocessor system's
software. Operators can respond
with 20 single-stroke commands,
using keytops custom engraved for
your application, or send the full
ASCII character code set from our
standard keypad
Compact enough to go anywhere,
and tough enough to keep working
there, Termiflex control/display units
can be handheld or panel mounted
even where space is at apremium
And they save you the time and
money you'd spend developing a
conventional panel with comparable capabilities.

Termiflex Corporation

HT/12: only $995 ($640 in 100's)
HT/11 with 16-character display
is only $745 ($480 in 100's)

17 Airport Road, Nashua, NH 03063
603-889-3883 TWX 710-228-7545

Try them both at NCC/Anaheim
Booth 1605, May 19-22, 1980

Circle 88 on reader service card

To learn what's happening
in the Golden State job market,
don't miss the special
California Career Opportunities Section
in our upcoming May 22nd issue.

Advertising Sales Staff
Advertising sales manager: Paul W. Reiss
1221 Avenue of the Americas. New York, N.Y. 10020

(212) 997-3468
Atlanta. tla. 30309: Peter Stien
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Larry Goldstein, 425 Battery Street.
[415] 362-4600
Paris: Michael Sales
17 Rue-Georges Bizet, 75116 Paris. France
Tel 720-16-80
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34 Dover Street, London WI
Tel. 01-493-1451
Scandinavia: Andrew Karnig and Assoc.
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...said the Great Dane
to the Tiny Turtle...

"Like me, you get more
bark for the buck out of

ALNICO 8!"
Or, to put it in engineerise: Alnico 8delivers the highest combination of energy product and coercive force of any economically
available material in the permanent magnet industry today!
And that's not all! Alnico 8 boasts the lowest magnetic thermal
coefficient of any permanent magnet material and can be magnetized and calibrated in finished products with relative ease. Its
available in cast form in awide range of sizes and weights. If
tooling costs are involved, they are minimal for most sizès and
shapes.
As the Great Dane says, "You get more bark for the buck out of
Alnico 8" ...stability, reliability, proven 9erformance. And from
Thomas & Skinner you get quality, service and availability at the
right price ...this from the first commercial producer of Alnico 8
in the United States.
Why gamble with new materials when the attributes of Alnico 8are
tried, tested and true?

'tow_

Fre- Thomas

Skinner Inc..

MAGNETICIANS
1120 EAST 23rd, ST., INDIANAPOUS, INDIANA 46205
MAIL P.O. BOX 1508, ZIP 46206 • 317/923-2501 • TELEX 27-335

Circle 94 on reader service card

The Exact Model 501...
A $595.00* 5MHz VCF/Sweep
Function Generator with a
proven militarized design.

The Model 501 possesses all of the performance characteristics of its military counterpart the Exact Model
566 — currently doing duty with the Marines. Dressed up in a new lightweight aluminum package, the
Model 501 offers features found only in function generators costing much more. Precision Start/Stop
frequency controls, 5 MHz top frequency, gate and trigger modes, and 30 Volts P-P output are perhaps
the most important items you look for in a function generator. Add to those a wide range auxiliary ras -np
generator, variable symmetry adjustable lockout level, and fixed step attenuators, and you soon realize
that the Model 501 may be the most affordable test instrument available today
Circle the number below and we will send you the full story. Circle both numbers and we will include our
new1980 full line catalog.
*$595.00

Domestic U.S. price only.

BOX 347 TILLAMOOK, OR
97141 Tel. (503)842-8441
TWX 510-590-0918

EXACT
Circle No.

96 for Model

501

electronics, inc.

Circle No.

121

for 1980 Catalog

"When are you
going to get yours?"

1:14( 411.%6
1)

WASHERS!
o

0

5,
HERS!
o

aamore
WASHERS!
NYLON & FIBRE WASHERS
(Flat •Shoulder •Bushings)
STANDARD FROM STOCK. Sizes from
to 1" O.D. and 32 " to / 6 " thickness with
various hole sizes from 3, 32 " to 8 I.D.

8"

11

3

"

ECONOMICALLY IDEAL FOR MANY USES:
Insulation, Sealing, Anti-Galling, Spacers,
Shims and Thrust Washers. Excellent
mechanical strength, electrical
insulation and corrosion resistance.
Other materials and sizes available upon
request. Our precision stamping and
molding facilities available to meet your
specifications and prompt delivery.
NEW FREE CATALOG ON REQUEST

KEYSTONE

ELECTRONICS CORP.
TVVX 710-581-2861 CABLE-KEYELCO
49 BLEECKER STREET, NEW YORK, N.Y. 10012 212-475-4600
320

Circle 114 on reader service card

When are you going to get your very

own, personal subscription to Electronics?
It could be very important to you.
And we're not just referring to your status in the
office hierarchy
You (and we) are in aquick-moving
business. News breaks frequently Change is the
name of the game. Awareness is the way to win.
You've got to follow what's going on
beyond your specialty Your career may have to
last longer than your specialty
If change is the game, obsolescence is
the penalty for losing. Obsolescence of products,
of technology and, unfortunately of people. We
can't change this fact. But we can help you cope
with it.
Give us one hour of reading time every
two weeks and we will keep you aware of what's
going on around you and around the changing
world of electronics technology
Move up. Fill out one of the subscription postcards in this issue.

Electronics Magazine.
The one worth paying for.
Electronics/May 8, 1980

EW-8 $85.11 *
EW-8-BF $92.90 *
VIT -1 $15.00 *
NEW ELECTRIC WIRE WRAPPING TOOL
O.K. Machine and Tool Corp. has introduced its new model EW-8 electric
wire-wrapping tool. The tool is interchangeable with its previous model

ÉW-7D,

and incorporates a number of improvements at no increase in price.

Rated to accept bits for wire sizes 22-30 AWG, model EW-8 features areinforced
Lexare housing, RFI reducing circuitry, and a high reliability motor and
indexing mechanism. The tool is double insulated and weights only 14
ounces. Available with optional anti-overwrapping device as model EW-8-BF.
Also available with accessory tool VIT -1 which permits easy resetting of
indexing position in 45 degree increments.
Available ex-stock from

General Electric

OK M achine & Tool Corporation
3455 Conner St., Bronx, N.
Y.10475 U.S.A.
Tel. (212) 994-6600 Telex 125091
•Minimum billings $25.00, add shipping charge $2.00
New York State residents add applicable tax
_

Circle 901 on reader service card

First in the Industry!
LEDs with PHOTOCONDUCTORS
in DIP OPTO-ISOLATORS
Clairex has developed these
four LED/photoconductive
cell isolators in the conventional dual-in-line package.
They are truly an industry
first! The inherent slower
speed response of aphotoconductive cell, as compared to asilicon detector,
provides an ideal unit for

noise and transient immunity.
All four units have a
photoconductive cell output capability of 250 volts
PAC along with an isolation
voltage of 1500 PAC. They
also feature a minimum
ROFT of one megohm and
guaranteed RON maximums

LED
Pt-i01"
- OC ONDUC
1SOL AT ORS

at If biases of 16 ma and 1
ma respectively.
The CLM 50 and CLM
51 incorporate aCaP LED
with aphotoconductive cell
for both linear and logic
functions. The CLM 60 and
CLM 61 feature two CaP
LEDs connected in inverse
parallel in their input cir-

O f

DUAL
PHOI"
0 CONDUCT OR
De %SOL re ORS

CLAIREX ELECTRONICS
A Division of (Lire\ Corporation
Circle 902 on reader service card

cuits to facilitate an a-c in-

put signal to the isolator.
For complete details or
any other assistance with
your opto-electronic problems, call 914-664-6602 or
write Clairex®, 560 South
Third Avenue, Mount Vernon, New York 10550.
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