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{ Bourns SIP Trimmers
Come in Small Packages...



An mnstrument -
for today...and beyond.

EXPANDABILITY

Tektronix has made a commitment that
gives you a systematic pathway into to-
morrow’s technology. Here’s how. As
more advanced measurement tech-
niques are developed, each is adapted to
the Tektronix Plug-In oscilloscope you
own today.

So, the plug-in units you are using now
will fit the mainframes we build tomor-
row. Compatibility is assured.

Currently our Plug-In scopes family
includes 14 mainframes and 21 plug-in
units in the 5000-Series, and 19 main-
frames and 35 plug-ins in the 7000-
Series. (With them, you can use compat-
ible logic and spectrum analyzers and
other special purpose plug-ins.) Among
the newer arrivals: a logic analyzer with
16 digital acquisition and display chan-
nels. A calibrated 60 GHz spectrum
analyzer that’s transportable. And the
newest: A 1 GHz real time oscilloscope

with 10 mV/div sensitivity and 20 cim/ns
photographic writing rate. Plus more
milestones just ahead.

Our commitment to superior research
and engineering and to performance
and reliability extends to each new 5000
and 7000 Plug-In scope we produce.

Tektronix Plug-In scopes meet your
critical measurement demands. From
circuit design to plasma physics re-
search. From balancing rotating ma-
chinery to measuring the accuracy of
D to A converters.

What measurement challenges are on
your horizon? Contact us. We can help
you plan to meet thern successfully with
our Plug-In scopes. At Tektronix, our
commitment goes with our name.

Tektronix

COMMITTED TO EXCELLENCE

For literature, call (800) 547-1512 toll free.



Meet HP’s new word generator...
it imitates your
system components for faster
functional testing.
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Hewlett-Packard’s new 8170A Logic Pattern Generator
can simulate a variety of components in your multi-channel
digital system. It saves you the time and expense required
to build specialized test equipment and to devise software
for data simulation. And it speeds functional testing by
giving you fingertip control of testing parameters.

Simulation of digitally controlled hardware. By
simulating keyboards, tapes, printers or bus-compatible
instruments, the 8170A simplifies at-speed functional test-
ing of multi-channel hardware. The 8170A has a large
8K memory (32K optional) and gives you pushbutton
selection of either 8 or 16 bit parallel outputs. Internal,
manual, or external clocking allows dynamic testing at
variable bit rates up to 2 MHz. With simple key strokes,
you can start and stop data generation at any desired
address, using whichever code you select. And you can
step forward or back in single steps to any memory
location for rapid debugging.

Bus Stimulation. Custom-built boxes with mechan-
ical switches are no longer adequate for setting bus lines
true or false for data simulation. The 8170A can simulate
bus-compatible peripherals or instruments at speed for
more complete system testing. Three-state outputs let you
load the bus or effectively isolate the 8170A from bus
activity. And the 8170A will generate data and data-valid
signals in accordance with 2 or 3-wire handshake protocol.

Circle 2 on reader service card

ROM Simulation. Because of its external address
capability, you can use the 8170A to simulate a ROM.
Memory changes are easy to make, either through the
front panel or under computer control via the HP-IB.**
This means fast and flexible ROM simulation for low
development costs.

Big memory, easy access, remote programmability and
real-speed sequencing all help simplify functional testing
of your digital systems. The price of the 8170A is $5430*
and includes HP-IB and RS 232C interfaces. The optional
memory to 32K is $545.* Ask your local HP field engi-
neer for all the details.

* Domestic U.S.A. price only
** HP's implementation of [EEE Standard 488-1975
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HEWLETT W PACKARD

1507 Page Mili Road, Palo Alto, Calforma 94304

For assistance call Washington (301)348-6370. Chicago (312)
255-9800, Atlanta {404) 955-1500. Los Angeles (213) 877-1282
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Highlights

Cover: Customizing logic in house, 109

By selectively blowing fuse links in a chip’s
array, a user can configure muiltiple logic
elements for a specific purpose while in the
field, instead of using a fistful of discrete
devices to build a bridge between large-
scale integrated circuits. This is Part 1 of a
two-part article on field-programmable logic
arrays.

Cover is by Art Director Fred Sklenar.

Microprocessors get help with math, 89
Specialized number-crunching chips are
being developed to take such chores as
floating-point math and fast Fourier trans-
forms oft the hands of central processors.
These peripheral processors offer tremen-
dous speed advantages over software
implementations.

SAW filters reduce trimming headaches, 115
Photolithographic techniques make possible
surface-acoustic-wave chips with highly
reproducible characteristics. They are ver-
satile in such vhf applications as bandpass
filters, delay lines, and convolvers.

Minis are moving to parallel processing, 125
Cheaper hardware is the reason. Part 1 of
this two-part article examines the pros and
cons of the architectural possibilities of
ganging processors to increase system
performance.

. . . and in the next issue

A special report on photovoltaic de-
vices . . . a microcomputer adapted to
encrypt and decrypt data . . . a program-
mable general-purpose slave processor
(Part 2 of parallel processing article).
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Publisher’s letter

fascinating aspect of semiconduc-

tor technology has always been
the way the increased complexity or
speed of one family of devices
creates the need for the development
of another product. A perfect exam-
ple is the field-programmable logic
family introduced by Signetics
Corp., Sunnyvale, Calif.

As described in the cover article
(p- 109) of this issue, the field-
programmable logic (FPL) family
was developed to fill the need to
connect large, complex “functional
islands” in a system framework. The
increased complexity and speed
achieved in large-scale integration
required a similar improvement in
the clusters of small- and medium-
scale integrated circuits used to link
the LSI chips.

“The market need arose, but there
was resistance to using custom
logic,” recalls one of the authors,
Napoleone Cavlan, applications
manager for Signetics. “The prime
objective,” adds senior applications
engineer Stephen Durham, his co-
author, “was to put custom logic
functions in a standard package.”

The resulting devices provide a
compact alternative to random logic,
replacing discrete gates, wires, and
connectors and gaining reduction in

board space, power, and cost. All the
FPL devices—field-programmable
gate arrays, logic arrays, and logic
sequencers—can be, as the name
implies, programmed and modified
in the field so that the logic can be
changed without expensive retooling
of printed-circuit boards.

The value of parallel processing in

mammoth computers is well-
known. But what are the techniques
for applying the concept to minicom-
puters? They are described in the
first part of a two-part article
(p- 125) by Jerry Braun and George
White of Computer Automation Inc.

“The impetus for a technique such
as parallel processing is to get more
performance out of a system without
throwing away the bus and starting
all over again,” says White, manager
of advanced architecture research
and development for the company’s
Naked Mini division in Irvine, Calif.

Part 2, in the next issue, will pre-
sent applications of this concept
using Computer Automation’s
4/10S slave processor.

Americas, New York, N. Y. 10020.
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low cost

KEPCO IEEE-488

interface

series SN 488 provides the connection between the
bus and youranalog instrumentation

B 12 bits, 2 ranges: 0.024% or 0.0024% resolution
@ two optically isolated channels
@ bipolar, plus and minus output

B compatible with Kepco programmable power supplies

NER

KE p C D ) For complete specifications, write Dept. CNF-14

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




DRIVING !
AN ,
ULTRASONIC |
TRANSDUCER?

The ENI Model 1040L Power
Amplifier was designed as
the ultimate wideband power
source for ultrasonic appli-
cations. Capable of produc-
ing more than 400 watts of
continuous output into any
ultrasonic transducer, the
Model 1040L covers the
frequency range of 10kHz I
to 1MHz without tuning.

Its exclusive true reading
power meter, make matching
and ultrasonic system cali-
bration easy and accurate.
With fail-safe reliability, un-
conditional stability, 100%
solid state componentry and
extremely rugged construc-
tion the 1040L is the best
ultrasonic power source you
can buy.

For detailed information

or a no obligation demon-
stration contact:

Electronic Navigation
Industries, Inc.

3000 Winton Road South
Rochester, New York 14623
Tel. (716) 473-6900

Telex 97-8283 ENI ROC

ENI |

The World's Leader ‘
in Power Amplifiers

6 Circle 6 on reader service card

Readers’ comments

Makae it natural

To the Editor: It was with much
anticipation that I turned to the arti-
cle on the Forth programming
language [“Forth’s forte is tighter
programming,” March 15, p. 114],
since I had heard that it is becoming
popular. However, I am very disap-
pointed with it and would like to
venture a few comments about Forth
and language design.

Forth departs from conventional
language design in ways that are not
all beneficial. Reverse-Polish nota-
tion (RPN) is fine for command
languages (for example, hand-held
calculators), but it is not the way
that we normally think. We think
and write in algebraic in-fix nota-
tion.

Forth users are forced to express
themselves first in the algebraic
form they are used to and then hand-
translate to RPN or else to contort
their normal way of thinking and
expressing themselves to conform to
Forth. Why put users to this extra
trouble for a peculiar notational
requirement?

Compilers can do the translation
from in-fix to post-fix notation with
almost trivial effort. Therefore let
the user express himself in a way
that is more natural and familiar,
and let the compiler do the work of
translation.

In the example given of a general
function to compute the formula
(2*X—-14)*(X+5) for any argu-
ment X, the user is required, in
Forth, to engage in such activities as
duplicating the top word of the
stack, swapping the top two words of
the stack, and hand-translating from
the form (2*X —14)*(X +5) to the
form pDUP2* 14— SWAPS + *;—all
of which are unrelated to the prob-
lem at hand. In a somewhat more
conventional language, one might
write something like FORMULA =
(2*X - 14)*(X +5), which would
look much more like the problem
originally conceived by the user.

Another serious point of departure
is the form of the IF statement. The
use of THEN as a closing delimiter in
the IF...THEN form reverses the
natural order of the word “then’ and
the true clause associated with it,

The Personal
Computing Book

Take the computer
revolution into
your own hands!

More than 50 articles are presented
from leading publications in the field
to give you this up-to-date guide that
answers all your questions on person-
al computing precisely and reliably.

Hardware * Software ¢ Theory
* Applications * Helpful Hints

Order today, and don't forget the other
valuable Electronics Magazine Books
listed in the coupon below.

1 w/,
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catch your

Not if it’s from GenRad.
All GenRad functional board test sys-
tems are designed around CAPS—our
powerful, flexible diagnostic package.

With CAPS, you can keep up with changes

without always changing your hardware.

Instead, you just change CAPS. And
that’s easy. Because we’re constantly updating
it to make sure your system stays up to date.

Introducing CAPS IX. The most sophisticated diagnostic software

package available. Plug CAPS IX into your GenRad system and you can
diagnose and test the latest LSI bus-structured boards. What’s more, CAPS IX lets you do it faster and
more reliably than other systems because it comes with features the other systems don’t even offer. Like

a dynamic high-speed probe.

CAPS IX also lets you diagnose beyond the node. It even tells you the specific IC to replace, rather than
alist of interconnected possibilities. As a result, it helps you increase board throughput and lower your
trouble-shooting costs.

In addition, CAPS IX helps you reduce set-up costs. Because it features GenRad’s Interactive Pro-
gram Generation technique—a fast, systematic way to develop new test programs as they’re needed.

The factis: the whole GenRad system—hardware and software—is designed to keep you current.

No matter what takes place. Or when.

If your test system isn’t able to handle tomorrow’s technol-
ogy, do yourself a favor and contact GenRad today. Write
GenRad, Concord, MA 01742 or call the office nearest you.
Atlanta (404) 394-5380; Boston (617) 646-0550; Chicago
(312) 884-6900; Dallas (214) 234-3357; Dayton (513) 294-1500;
Los Angeles (714) 540-9830; New York (NY)(212) 964-2722,
(N])(201) 791-8990; San Francisco (408) 985-0662; Washing- & =
ton, D.C. (301) 948-7071; Toronto (416) 252-3395; Bourne CATS TS The MOWes B alloft proval

diagnostic package, allows GenRad systems to

End (UK) (06285) 2 66 11. handle the fatest LSI bus-structured boards.

GenRad

Put our leadership to the test.

GenRad 1796 Digta/Are oglst

Circle 7 on reader service card




New possibilities for
your Printed Circuit
Board

WIMA Miniature

VYV a3

WIMA MKS 2

Capacitors——

with a PCM of 5 mm__|

The new miniatures from WIMA help [

you to save space on your Printed
Circuit Boards and can be utilised
everywhere. They are the smallest
plastic cased, metallised polyester
Capacitors available.

Capacitance values 0.01 — 0.47 uF
(1 uF with 7.5 mm PCM.)

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for ®
our special
catalogue.

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P. O.Box2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46815

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P. O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blivd., Burbank
California91505 - (213) 846-3911
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Readers’ comments

and in the form IF ... ELSE
... THEN they are completely sepa-
rated by an intervening false clause.

This is a completely unnatural and
counterintuitive arrangement. Once
again, if a compiler can translate
from a form natural for a human
being to use into a form more effi-
cient for the computer to use, why
should one be forced to express one-
self in such an awkward fashion?

Lest readers think that 1 am on a
high horse against everything in
Forth, I would like to say that there
are some good features. An incre-
mental compiler that translates each
new statement into a dictionary defi-
nition is very useful. It allows for
greater interaction with the user and
makes the software-development
task much less tedious. The indirect-
ly threaded coding and dictionary
structure makes for a compact repre-
sentation of programs and is poten-
tially very powerful.

The ability to call machine-
language subroutines easily is also
extremely useful, almost necessary,
in microcomputer applications. In
addition, language extensibility has
long ago been shown to be beneficial.
And nothing needs to be said about
the benefits of structured program-
ming language.

However, all these features can
still be provided by a language that
is much less awkward to read and
write —one that permits the expres-
sion of solutions in a form much
closer to the notation that a user is
familiar or comfortable with.

Robert F. Gaebler
Rolla, Mo.

Correction

Cray Research Inc., Chippewa Falls,
Wis., will be manufacturing printed-
circuit boards to meet the requirements
of its Cray-1 and new Cray-2 proces-
sor. It seems the Cray-2 designers are
experimenting with unusual boards—
something original-equipment manu-
Sacturers aren’t willing to produce in
small numbers. But the company main-
tains it has no intention of making
semiconductors, nor does it desire to do
so, despite earlier reports (Electronics
Newsletter, May 24, p. 34).
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Need SCHMITT |
Conditioned Output?
Why

'| Do *’

this & gy'/

' tone swich with eat

When You Can Use

SUPERSWITCH
High Speed Hybrid
Optoelectronic Switch

’ With Schmitt Trigger

Typically 15 nsec rise and fall times.
’ Schmitt conditioned LSTTL or high current

output with negative or positive'true logic.
Four package styles. Single or dual channel
devices. Cail today for detaiis:

e Opto Technology, Inc.
1674 S. Wolf Road
P Wheeling, IL 60090
(312) 537-4277

L TEC

Circle 236 on reader service card

CURRENT MONITORS

With our monitor and your
oscilloscope, read fast pulsed
currents (nsec to millisec) of
any conductor. Prices range
from $70 for standard, in-stock
models. Sensitivities from

1 V/A to .01 V/A; no physical
connections required; readings
without ground loops; BNC
standard; specials upon request.

For further information write

or call: ifon Physics Company,
P.O. Box 416, Burlington, Mass.
01803. Tel. 617-272-2800.

ION PHYSICS COMPANY

Circle 235 on reader service card
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(81 presents the NEW DEC 11/03-L Systems

s
- — s
——|

|
HARD DISK 11T03-L \{
FLOPPY 11V03-L \
o

Standard 11/03-L systems are 10 Megabyte Hard Disk Cartridge ~ These systems are available with

available as 1 Megabyte Double based RT-11 systems. choice of LA36, LA120 or VT100 as
Density Floppy Disk based or consoles.
See page 9
11V03-L 11T03-L of last month’s issue
Order Number SRVXSSB SRVXLLB about our UNIQUE
11
Buyer
Protection
Backplane Plan . a4
i ddddddddddiddddd bt dddd dddaldelild 14
=3  BUYER =
= PROTECTION =
- :’C‘-g PROGRAM ;,_f
Delivery 60 Days 60 Days :_% =
Installation Included | Included = o=
And 90 Day :(:\ 1 KDFIL-HH Ly 0 $5250 =
Dn-site Warranty By Digital Equipment Corporation :,?’ v e ‘ N ::s: =
gsse{:,f‘“g RT-11%V3B Plus Enhancements Eﬂ Q& é
MDS :/Z ?f:
Memory 32KW 32KW = ’:
magg g D%?I %on'ty 5o’ld'al RtL)01 = =
edia ouble Densi egabyte = -
Storage Floppy Cartridge Disk = MY} comensmr cormemsenn }‘C
N 0 e e D R A A A A
§S-2

TWX NUMBER 910-651-1916

e e Eaupmen Coporton. computer corpotion

" Registered track of First Computer Corporation corporate square/825north cass avenue /westmont, illinois 60559/(312) 9201050
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You've compared the AmZ8000 with the . .
8086. Now you know what we know. The Advanced Micro Devices

AmZ8000 is the best 16-bit CPU. Announces System 8/8.
But if you're still a little worried about System 8/8 was designed especially to
support, don’t be. support the AmZ8000 in both hardware

System 8/8 From Advanced Micro Computers, ?t

Advanced Micro Computers is a subsidiary of Advanced Micro Devices.

" OK,
_ the Am18000
Is better. But what
about support?”




and sottware development. But thanks to
its multiple-master bus structure, System
8/8 also supports the 8080, 8085 and Z80.
It’s the only upgradeable, expandable
development system you can buy.

The basic machine comes with 32K bytes
of RAM, two tloppy disk drives, an R§232
serial port, six 8-bit parallel ports and an
Am9080A main CPU.

And along with all that powertul hard-
ware, you get an equally powertul set of
software.

There’s an AmZ8000 translator and
macroassembler, a terrific text editor, 8080
macroassemblers, a linking loader and a
dynamite debugger. Plus a very sophisti-
cated disk operating system that provides
rapid access to programs through a com-
prehensive file management structure. Its

triends call it AMDOS 8/8.

Those are the standard features. Hang
on for the options.

System 8/8 speaks four languages
fluently: BASIC, FORTRAN, COBOL AND
PASCAL. Take your pick. (PASCAL is a new
systems implementation language that lets
you write more reliable software, lower
your development costs and decrease soft-
ware maintenance.)

We've also got in-circuit emulation,
cartridge disks, 8085 and Z80 macroassem-
blers, CPU boards and a variety of data
storage options.

It you want the best 16-bit CPU and the
best development system in the business,
call or write Advanced Micro Devices.

We've got what you want. No question
about it.

Advanced Micro Devices ¢l

901 Thompson Place, Sunnyvale, CA 94086 Telephone: (408) 732-2400

Make reservations now for our 4-day seminar

on the AmZ8000. Call (408) 732-2400, ext. 2325

Circle 11 on reader service card



- INTRODUCING
THE BUBBLE
MACHINE.

From Fairchild, first family of
ATE, comes the solution to the
magnetic bubble memory testing
problem.

The Xincom 5585 has been
developed to test and character-
ize all currently available mag-
netic bubble domain memory
devices as well as future devices.
It's a true general-purpose
systemn that can be used in

engir%ﬁergwsg %nd produc-
tion. The 5585 can
accommodate s
various architec-

tures and tech- ‘
nologies, and

memory sizesup &

to 65 million bits.

The key tothe 5585 is its
unique Bubble Memory Pattern
Computer (BMPC). This high-
speed processor was developed
especially for testing bubble
memories. It provides the speed
and versatility required to execute
complex, sophisticated test
exercises. We've also developed
in the 5585 the most efficient
device interface system available -
fully programmable current loop
drivers, magnetic field coil drivers
and precise signal discriminators.
So you can exercise your device
over an exceptionally wide range
of operating conditions.

For engineering character-
ization, the 5585 is a powerful
development tool. For increased
throughpuit, its parallel operation

12 Circle 13 on reader service card

lets you test a number of devices
at once—wafers or packages—
without compromising test
quality. That's an important
advantage when you consider
the longer test times for bubble
memories.

And we haven't forgotten
software. No one offers more.

A high-level test language,
a generalized data reduction
library, test management
reporting systems, and a highly
interactive tester operating
system. When you gowitha
Fairchild test system, you're
getting hundreds of man-years
of software development. Plus
the commitment of the world's
leading test system specialist to
continue to work with you.

As bubble memory technology
is developed further, we'll
continue to meet your needs —
without obsoleting your software
investrment. This isa big
economy when you consider
that nearly 75% of your total
testing cost is software-related

The Xincom 5585 is backed
by the largest service and
support team in the industry.
Worldwide training. Over 20
major field service centersin the
U.S., Europeand Asia. And a
global network of applications
specialists to help you get the
most from your Fairchild system.

For moreinformation about
the Xincom 5585 Magnetic
Bubble Memory Test System,
just contact
your nearest
Fairchild
sales office
today. Or
write Test
Systems
Group, Fair-
child Camera
and Instrument Corporation,
1725 Technology Drive,
San Jose, California 95110.
Telephone: (408) 998-0123.
TWX: 910-338-0558.

i £ T BB s ez G
FAIRCHILD

TEST SYSTEMS GROUP

frstfcmily
of ATE.
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Between $18,000 to $45,000
Simply input ideas
with Joystick or
Graphic tablet

Computer does work,
you do the thinking

Instant Recall: Add or delete
entire blocks of drawings with
one command

v

Plotter gives camera ready
art in minutes

Only at 1 Corporation
Order yours today!

»

PC Layout
* Schematic
* Mechanical
* Hybrid

(415) 848-6600

4/‘ | Corporation

835 Addison Street
Berkeley, CA 94710

Circle 14 on reader service card
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People

Grisanti takes the pulse
of General Automation

Management consultant Frank Gris-
anti of Grisanti and Galef in Los
Angeles is well known for his work in
helping to bring troubled companies
back to financial health. His latest
patient is General Automation Inc.,
Anaheim, Calif., ranked as the sixth
largest minicomputer maker (1978
sales: $98 million). The 58-year-old
industrial engineer was named presi-
dent in May after company founder
Lawrence A. Goshorn was ousted as
president and chairman of the board.

Using a medical analogy, Grisanti
likens his task to the ‘diagnostic
procedure of the internist.” But
instead of blood-pressure and pulse,
he looks for the vital signs of a viable
company: “It must have a quality
product or service that is offered on
a timely basis. There must be a
market willing to pay a price that
will net you a decent [profit] margin,
and this market must be readily
accessible to the company. That is,
your company should offer some-
thing different.”

General Automation seems to be
suffering not from any one illness
but from a malaise that keeps it
from being as profitable as some
believe it might be. Some trace this
back five years to an abortive
attempt to apply silicon-on-sapphire
semiconductor technology. That fail-
ure precipitated the resignation of
then-president Raymond J. Noorda
and Larry Goshorn’s reelection as
president in August 1975, a position
he had earlier relinquished.

Management turnovers. Since
then, a series of management
changes has caused almost semian-
nual turnovers. And though the
company has been profitable and its
hardware generally regarded as
competitive, the cost of software
development related to thrusts into
the distributed-data-processing
arena are said to be draining the
company financially.

Grisanti says it is too early to
discuss his prescription for the com-
pany, adding that “it’s not really
sick, like some companies I deal

with.” He is particularly impressed
by the employees. “If the quality of
the people measures a company,
General Automation has inherent
strength,” he says. But he cautions
that he will be weeding out whatever
dead wood there is.

Some analysts also look for him to
narrow the company’s marketing. It
now spans a range of automation
functions from numerically con-
trolled machine tools through elec-
tronic transfer of funds to industrial
processing, each demanding differ-
ent and expensive software to be
developed.

Grisanti’s record of successes in-
spires confidence. Among electronics
firms, he is noted for turning around
MSI Data Corp., a maker of hand-
held data terminals, and Mohawk
Data Sciences, a maker of data-
entry terminals.

The curing of General Automa-
tion will take time. “I can’t do much
in less than a year,” Grisanti says.

China will buy computers,
says Pertec’s Roby

Every industry visitor to the People’s
Republic of China —that vast poten-
tial market —comes back with bits of
information that tantalize U.S.
firms. The latest news comes from
veteran computer marketer, Jerry
Roby, who toured computer facto-
ries, learning about the needs of the
Chinese computer industry. Along
with two company engineers, the
international sales manager for mi-
crosystems at Pertec Computer
Corp., Irvine, Calif., was part of a
10-person group touring China May
19 to June 3 as guests of the Chinese
Electronics Society.

Low-end machines. “My strong
impression is they’re looking first for
low-end computing and peripherals,”
Roby says. “That represents their
best chance to get technology at
little cost. They don’t really want
products, but they’re realists who
know they have to buy one to get the
other.” Not by coincidence, Roby’s
company makes desktop computers
and disk drives.
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Meet the Analyst.

An improved version
of an old friend.

Since its introduc-
tion, the Fluke
8020A has virtually
become the
industry standard
for value in hand-
held digital multi-
meters. And now
the 8020A boasts a
new set of features
making it an even
better buy—and a
more powerful per-
former. So powerful,
we call it the Analyst.

Now 0.1% benchtop DMM
accuracy in a hand-held
instrument. A crystal-
controlled A/D converter
insures accurate, steady,
noise free measure-
ments and a basic
dc accuracy of
0.1%. That’s 25
times better
than you'll
find in most analog VOM’s.

Here’s something new that
won’t shock you. The Analyst
boasts a new Fluke-designed test
lead system with finger guards on
the probe and shrouded contacts on
the connectors to discourage acci-

dental contact with circuit voltages.

We prove our reliability with a
two-year confidence warranty.
With well over 100,000 8020A’s in
the field, we know the Analyst is
rugged and reliable. So we now
back the Analyst with an exclusive
limited two-year warranty and
NBS traceable calibration with
prompt service from over 45
factory authorized service centers
worldwide.

There’s more to the price than
you might expect. You’d expect to

*U.S. Price Only

pay more money for
the Analyst’s added
features. After all, the
8020A already boasts 26
ranges for seven functions including
conductance. This capability is a
unique way to measure high resis-
tance—a must for checking leakage
in capacitors, pcb’s, cables and
insulators, and general use above
20 M. High and low-power ohms
functions, easy one-hand push
button operation and full over-
voltage and over-current protection
are all included. In fact, over 20% of
the instrument’s components are
devoted to input protection.

But the price is still $169*. And it
now includes a deluxe carrying case
and an improved operator’s manual.
The kind of value in performance,
features, and accessories that only
the industry leader can provide.

Here’s how to get your hands
on one. Contact the Fluke office,

For Technical Data, circle 15 on Reader Service Card

For Demonstration, circle 3 on Reader Service Card

representative,
or authorized dis-
tributor in your
area.IntheU.S,,
CALL TOLL
FREE (800)
426-0361. (For
residents of
Alaska, Hawaii,
and

Washington, the
number is (206)
774-2481.)
In Europe,
contact: Fluke
v (Nederland)
» B.V,PO.Box
5053, Tilburg,
The Netherlands.
Telephone (013)
673973. Telex: 52237.
For immediate response,
fill out the attached coupon.

r
]

IFLUKE]

John Fluke Mfg. Co., Inc.
P.O. Box 43210
Mountlake Terrace, WA 98043

[0 Please have a salesman call.
O Please send 8020A Analyst data.

Name

Title Mail Stop
Company

Address

City State Zip
Telephone ( Ext.
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INTERDATA interface...
from N1DB

General Purpose Logic Modules

Peripheral Device Controllers ® Communications Interfaces

Systems Modules = Aécessory Hardware

When it comes to Interdata

interface, MDB has it:
[(J General Purpose Inter-

faces

GP Interface Board,
full wirewrap board
with 197 socket
positions

Universal Logic
Module provides
handshake plus 92
wirewrap positions
for any DIP con-
figuration; handles
two independent
device controllers
with /O register
options

(] Device Controllers for

most major manufac-
turer's

Printers
Card equipment

0 Communications/

Terminal Modules

Programmable
Asynchronous
Single Line Adapter
(PASLA) Crystal
controlled baud
rate; all addressing
and speeds DIP
switch selectable.

Current Loop/RS232
Interface for TTY
device, multiple

*TM Digital Equipment Corp.

Circle
16

16 for Interdata;

242 tor PDP;

baud rate selection
from 50 to 19.2K
baud

O Systems Modules

|EEE/488 Instru-
mentation Bus Con-
troller

Universal Clock
Module, includes
line frequency
clock

Line Frequency
Clock only

MDB interface products al-
ways equal or exceed the host
manufacturer's specifications
and performance for a similar
interface. MDB interfaces are
completely software trans-
parent to the host computer.
MDB products are competi-
tively priced, delivery is 14
days ARO or sooner.

MDB places an uncondi-
tional one year warranty on its
controllers and tested pro-
ducts. Replacement boards
are shipped by air within
twenty-four hours of notifica-
tion. Our service policy is ex-
change and return.

MDB also supplies inter-
face modules for PDP*-11,
LSI-11, IBM Series/1 and Data
General computers. Product
literature kits are complete
with pricing.

1995 N. Batavia Street
Orange, California 92665
| ] 714-998-6900
SYSTEMS INC. TWX:910-593-1339
243 for LSI; 244 tor DG; 245 for IBM

People

Small computing capability at
factory level is an absolute necessity,
but it does not exist now and must be
brought in, in Roby’s view. “Their
plan is to leapfrog into LSI, from the
early-60s level where they are,” he
says.

Perspective. Roby, 39, has a long
perspective with which to judge
Chinese aspirations. He spent 12
years in international computer op-
erations for Sperry-Univac Corp.,
including a stint as director of tech-
nical operations in Europe. He was
also in Russia as part of Univac’s
abortive attempt to sell mainframe
machines there.

On his trip to China, he had three
advantages. First, his tour, organized
by the California Trade Delegation,
a private company in San Francisco,
was much smaller and more flexible
than most. Secondly, he speaks
Mandarin Chinese, which he learned
at the University of California,
Berkeley, as an oriental language
major. “You have to have someone
who speaks the language in your
party, because the quality of transla-
tion is so poor,” he advises. “If you
have the language, you're free to go
around virtually anywhere. We got
on buses and went downtown in
Peking by ourselves.”

And the Pertec trio did not go to
China empty-handed. “We took
equipment with us, a PC2000 com-
puter and 5Y-in. double-sided, dou-
ble-density drive and spares,” he
says. “They loved it.” This played to
the lack of hands-on experience with
equipment, a serious lack in China,
in his opinion.

Roby does not believe the Chinese
are “pulling back in their trade
intentions,” as some recent observers
claim. Instead, they seem to him to
be pausing while their electronics
industry decides how best to pro-
ceed. “For one thing, they have to
specialize manufacturing as we do.
Right now, every single factory I saw
makes every component. The dupli-
cation [of effort] is astronomical.

“But they are wide open to advice,
in contrast to Russia which has a
defensive attitude,” he concludes.
“They do not lack knowledge, just
equipment,” he concludes.
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The Centigrid:
You're making it
the next industry standard

When we first introduced the Centigrid® we caliod it The Relay
of Tomorrow, But you liked it too well to wait . . . the ultra-low
profile; the terminal spacing that permitted direct pe bourd
mounting; the saume low coil power and excellent RF switching
characteristios as the TO-5. You began putting it into your
new designs immedigtely. And you've never stopped.

Then, early in 1978, we introduced a companion relay: the
sensitive Centigrid IT, designed for applications requiring ultra-
low power dissipation. The can was just 4 tad taller, but it
still took up only .14 sq. in. of board space. And it still offered the
same TO-5 proven reliability. You took to it alimost as fast as
the original Centigrid.

Now that hoth Centigrid relays are qualified to levels “L™ and
“M" of MIL-R-39016 (including internal diode suppressed
versions) they arve fast becoming industry standayds, If you'd
like complete specification data on either or both, eall or
write us today.

‘U TELEDYNE RELAYS

12525 Daphne Avenue, Hawthotne, California 90250 = (213) 777-0077
UK. Sales Office: Haathrow House, Bain Rd, MX, TWS 8QQ » 01.597.2501
European Hytrs.: At raham Lincoln Strasse 38-42 « 62 Wiesbaden, W, Garminy « 121700811
Cltcle 17 on rander sarvice card






Evervbody has his own idea of security. Like some
people just can’t feel safe about a DMM unless it’s
over-specified and over-priced. That's OK for
them. But what about people like you, who know
that buying more than what you need is a waste?

At Keithley, we think you should have a
choice. We think you deserve the best possible
DMM for your application at the lowest possible
price. So that’s how we design our DMMs—to
match specitic user need levels.

You pay for only what you need.

Of course, we'll be glad to sell you all the capa-
bilities you want whether you need them or not.
The important thing is that with Keithley the
choice is all yours. We think a DMM on this page
will show you exactly what we mean.

Our new, rough-and-ready 169.

The tough, battery-powered 169 is a 3"2 digit
DMM which delivers .25% DC accuracy. MTBF
is 20,000 hours. Electrical parts are kept to a
minimum for long life and fast, easy maintenance.
It’s the only low-powered DMM which displays
both function and range along with the reading.
You’ll never settle for analog meters again.

Price: $149.

Buying too much
makes some people

feel secure.

The 191 outclasses its class.

Our newly introduced 191 is a ucomputer-
based, 5':2-digit DMM. It offers 1uV sen-
sitivity, +200,000 count resolution, 0.004%

basic DC accuracy, 4 readings per second,
non-linear digital filtering, pushbutton
offset compensation and 2 or 4-terminal
ohms measurement
from Tm(} to 20M()
across 6 ranges.

It is a manual

ranging bench DMM with DCV and ohms
standard. ACV is optional. The uP design

All prices U.S.A. only

DMM

KEITHLEY

makes possible a 12-month recalibration cycle—
twice that of its nearest competitor. Price: $499.

The 179 is a full function DMM and a 4% value.
The 4'>-digit 179 expands 178 capabilities with
true RMS, 10uV sensitivity, 1kV protection on (),
DC & AC current to 2A. It is also available in a
20A version.

Battery operation and BCD output are op-
tional. 179 Price: $319. 179-20A Price: $359.

The 177 is total measurement capability.

The most sensitive DMM in its price range, the
177 offers outstanding specifications on all functions
with 1V, 1nA, and TmQ sensitivity.

True RMS, 5-functions, 0.03% basic accuracy,
analog output, optional BCD output or battery
pack—the 177 is a first rate bench DMM. Price: $429.
The 172A and 173A offer added features and
performance.

Keithley’s top-of-the line 42’s offer 30,000 count
display and auto or manual ranging on a// functions
including AC & DC current. Basic DC accuracy

15 0.009%. Resistance capability spans seven
ranges to 300M(2. Both 2 or 4 terminal and Hi-Lo
ohms are switch selectable. The 173A adds in-
creased current capability to the 172A. Battery
pack, BCD interface, and
IEEE output are available
on both models.

172A Price: $545. 173A Price: $675.

We sell satisfaction.

At Keithley we feel the best judge of what's
best for your DMM application, is you. That’s

why we continue to expand our broad product

line with a stream of first-quality, user-oriented

DMMs.

When you look at all the price/performance
options in the Keithley line of DMMs, we think
you'll feel plenty secure.

To order the DMM of your choice or for
information on any Keithley electronic measure-
ment instrument, call (800) 321-0560. In Ohio,
call (216) 248-0400. Telex: 98-5469.

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
(216) 248-0400

Telex: 98-5469

Keithley Instruments Ltd.

1, Boulton Road

GB-Reading, Berkshire RG2 ONL
UNITED KINGDOM

(0734) 86-12-87

Telex: (851) 847047

Keithley Instruments, GmbH
Heiglhofstrasse 5

D-8000 Munchen 70
WEST GERMANY

(089) 714-40-65 (01) 014-22-06
Telex: {(841) 5212160 Telex: {842) 204188
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HMOS Goes 4-wide

Intel delivers the 1K x4-bit 2148 fast static RAM,

Introducing the first
HMOS* high performance
static RAM organized
ideally for wide-word
memory systems. Intel’s

new 1Kx4-bit HMOS
2148 gives designers
access times to 55ns, low
active power and automatic
standby. Plus the economy
and reliability you've come
to expect from MOS de-
vices. In fact, the 2148
delivers exactly the
same advantages as
our HMOS industry
standard 4K x1-bit

2147.

The 2148 is great
news for anyone de-
signing high speed,

special purpose mem-
ories where word
widths are in multiples
of four. You'll get the
speed and modularity you
need for high speed control
store, cache, buffer and bit-
slice applications. Plus the
high density that means
75% fewer components than
comparable 1K designs.

Sure bet for lower power
Our 2148 will help you
reduce system power con-
sumption dramatically. It
features automatic power

down on deselection
and uses standby current
only a fraction that of constant
current devices. And since most

*HMOS is a patented Intel process.
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memory components in a system
are normally deselected at any
given time, the larger your system
the lower your power dissipation per
bit. (See chart.) It means simpler
designs and lower costs for cooling
and power supplies.

Our track record: 7 million
reliable HMOS RAMs

We achieved the 2148's fast
access and low power using
HMOS. It’s the patented high
performance technology we
pioneered in 1976 with our 2115A/
2125A 1K fast static RAMs. And

. RELATIVE SYSTEM POWER

it's the same process we use to
produce our industry standard
16-bit microcomputer, the 8086.

Intel has already delivered over
7 million HMOS RAMs. This gives
2148 users a proven track record of
reliability and volume availability.
For more detailed information
on HMOS dependability, request
our comprehensive HMOS
Reliability Report #18.

The 2148 is in the 18-pin 1Kx4
industry standard pinout. It is fully
static, so you can use it in both

) purebred descendent of our high performance 2147.

2148 Specifications
21483 | 2148 [2148-6
e e 55 | 70 | 85
e 125 | 125 | 125
?:"Sﬁ‘reﬁ{?%dﬁ’)y 30 | 30 | 30

clocked and unclocked systems.
All three 2148 versions are fully
TTL compatible and operate from
asingle +5 volt supply.

Intel gives you a head start
We're delivering the 2148 today.

To get a head start on the next

generation of high performance

memory designs, contact your local

Intel sales office or distributor.

Or write Intel Corporation, 3065

Bowers Avenue, Santa Clara,
California 95051.

intl delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Eimar, Wyle/Liberty, L.A. Varah
and Zentronics.
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IMAGINE

Zilog rockets

out in front again
tolaunch a

new generation.

For the first time, the architectural
sophistication and data processing
capabilities of large, main-frame
computers has been captured in the
cost-effective, easy to use format

of the microprocessor. Now you can
have the freedom to create entirely
new, innovative systems, unhindered
by the primitive architectures of
previous microprocessors.

A revolution

in sophistication.

The Z8000 has been designed from

the ground up with options

to fit your application needs
exactly. For the full 8 MB

addressing capability,
choose the 48 Pin DIP

Flexibility soars
to new heights.

version. Its companion
device, the Memory
Management Unit,
opens the way to dy-
namic relocation, mem-
ory protection and
multi-tasking applications.

STATUS | 7 16
— . -
set supports 7 different c oNTRBgLS’/ - 39\2;' Eaﬁ%’
data types from bits to 32 bit | -
words, has 8 addressing modes and ‘ -
418 usable opcode combinations. cPu —

CONTROL

The general register architecture §§$|'35N-
helps avoid the well-known bottle- ~ INTERRUPTS 3
necks inherent in dedicated register MuLTI- [ .,
designs. When this architecture is corﬂfgn?z —
The Z8000 allows you to directly combined with the powerful instruc- —
address up to 8 MB of memory. All 16  tion set, the Z8000 system throughput
registers are a full 16 bits wide and is an explosive 50% greater than any - i ne'.:,n
are completely general purpose. The  other 16 bit microprocessor available ' SUBSTRATE
powerful, problem-solving instruction  today. DECOUPLING

CAPACITOR




A REVOLUTIONARY NEW WAY TO
THINK ABOUT MICROPROCESSOR
SYSTEMS. INTRODUCING ZILOG’S 28000.

For smaller, less memory-
intensive applications, select the 40
Pin version of the Z8000. It's soft-
ware compatible with the 48 Pin
Z8000 but addressing is limited to
64KB in each of its six address
spaces. It comes in a standard 40
Pin package.

Wait ‘till you meet
the family.

We're starting off this new micro-
processor era with a bang, but it’s just
the beginning. Soon to come are the
Memory Management Unit, peripheral
interfaces, FIFO buffer elements,
universal peripheral controller and
memories for any application you
might have.

And, all the new 1/O chips,
memories and, of course, the compan-
ion Z8, take advantage of the flex-
ible Z-BUS architecture to maximize
performance, ease of interconnection
and minimize PC board area.

Zilog delivers

on the

next generation

of microprocessors.
Again!

With the introduction of the Z8000,
microprocessor technology explodes
to new heights. Bursting with a rich
and sophisticated architecture, the

Z8000 not only opens the way to
revolutionizing your next generation

PERFORMANCE/PRICE
RATIO
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TIME
of products, it has the built-in
growth potential to carry your product
development efforts out to totally
new and unexplored horizons.

Imagine

the possibilities,
then light

your own fuse!

Sound exciting? It is. Get your own
fireworks blazing by placing your
order today with your nearest Zilog
distributor.

In the meanwhile, give your
engineering staff a headstart on the
fireworks by ordering the Z8000

literature package; in the U.S. order
directly from Zilog, elsewhere
from your Zilog distributor.

10460 Bubb Road, Cupertino, CA 95014
(408) 446-4666 TWX 910-338-7621
EASTERN REGION: (617) 667-2179
MIDWESTERN REGION: (312) 885-8080
SO.WESTERN REGION: (714) 549-2891
NO.WESTERN REGION: (408) 446-4666
EUROPE (ENGLAND): (0628) 36131/2/3
WEST GERMANY: (08106) 4035
JAPAN: 03-476-3010

An affiliate of
EXON ENTERPRISES INC.

/
7

Zilog
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Editorial

Is it possible to protect software?

As computers proliferate, so do the programs
run on them. And along with this proliferation
of software, the problem of its protection is
growing. Yet on the face of it, there appears
to be no completely safe legal means of
protecting computer programs.

Essentially the way to put a shield over
software is to use a patent or a copyright;
another way is by claiming a trade secret.
Each method has certain disadvantages; the
protection is difficult either to obtain or to
police and enforce.

The courts and the Government have not
made the situation any easier. Once again it
appears that the technology of which software
is an integral expression has outdistanced the
law and its interpretations. In short, there
does not seem to be a well-defined place for
software in the legal system, at least not as
far as protecting programs is concerned.

Patents, for example, are difficult to secure.
The courts have decided that programs are
“mathematical’ and as such unpatentable.
Only very special applications have passed
the test. What’s more, patent attorneys agree
that once a computer program receives a
patent it is difficult, perhaps impossible, to
spot infringements. In addition, the courts
of late have been generally unsympathetic
to companies claiming infringements. All
this leads one to the conclusion that taking
out patents on software does not look
particularly attractive at present.

The situation in copyrights is unsettled.
The new law governing copyrights that took
effect in January 1978 gives short shrift to
software, almost as though the Congress
wants to avoid the issue. As a result, to use
a lawyer’s phrase, “the law is unclear” on
the protection of computer programs because
of the ambiguity that has been codified in

24

Section 117 of the copyright statute.

The new law has made copyright of any
material extremely complicated; for software,
it is virtually impossible. At the very least,
the Congress should take another stab at
clarifying copyright protection of software.
But, based on how long it took to prepare
the version now on the books, this rethinking
is not likely to happen in the near future.

Considering the difficulty of gaining patent
protection and the ambiguity surrounding
copyright rules, the law of trade secrets may
be the best alternative for covering computer
programs. There are a number of factors
making this choice the attractive one. For
one, a trade secret need not pass a “novelty”
test; that is, there are no standards requiring
uniqueness in a trade secret —it need only
be a piece of information that others do not
possess. More importantly, a trade secret
need not be disclosed as part of the process
of gaining protection, as is the case with
patents and, to an extent, copyrights.

Instead, the developer maintains the trade
secret safeguards —internally to keep the
information from getting out and externally
by license agreements. And, although the
courts have not been particularly kind in
patent infringement cases, they have been
favorable in trade secret litigation. The main
problem with software licenses is that
agreements have to be airtight with very
specific terms covering applications.
Nevertheless, until the law —and its
enforcement —catches up with the complexities
of computer software, the best protection
seems to be in the direction of trade secrets.
At the same time, the software issues should
continue to be placed before the lawmakers,
so that eventually there may be specific
standards for protection.
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FPirst checkpoint, our STD BUS
Information Packet.

It explains the basics of the
new STD BUS and Pro-Log’s Series
7000 cards. With these, you can
build 8-bit microprocessor systems
around a standard bused mother-
board. You can choose the functions
in your system, the memory type,
even the microprocessor type by
simply selecting from among Series
7000 cards. The STD BUS is 86 lines
wide, compatible with Pro-Log's
standard 4-1/2 inch by 6-1/2 inch
edge - connected cards, supported
by other manufacturers, and freely
avalilable to the industry.

“d =
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e S

Second checkpoint, our STD BUS
Technical Manual.

It contains detailed electrical
and mechanical specifications for
the STD BUS and Pro-Log’s Series
7000 cards.

Third checkpoint, our
microprocessor design course.

Where we teach you how to de-
sign and document an STD BUS mi-
croprocessor system independent
of any development system. Write
for a schedule of courses in your
locale.

Your destination: easy,
cost-effective, fast design.
Contact Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4893.

SERIES 7000 CARDS AVAILABLE

_ 2-80; 6890; AND 8085 PROCESSOR
16K BYTE STATIC RAM; 16K BYTE 2716 EPROM

TTL INPUT; TTL OUTPUT; AND TTL 1/0 PORTS
UNIVERSAL TTL /0 ==
TRIAC OUTPUTS; SP/ST RELAY OUTPUTS
AC/DC OPTOISOLATED INPUTS

RS 232 AND TTY DRIVER/RECEIVER
KEYBOARD/ALPHANUMERIC DISPLAY

% %; AND % STD BUS RACKS
CARD EXTENDER; GENERAL UTILITY
UTILITY DIP; DECODED UTILITY

[P[_JPRO-LOG

Microprocessors at your fingertips.
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Temporary
Memory Loss
in your

4K 216K

Gure it with oup

BUFFERED |
DELAY LINES

Data Delay Devices Inc. offers |
the widest variety of Digital De-
lay Units. 14 pins DIP and 16
pins DIP. 1 to 10 outputs and
digitally programmable delay
time. These units eliminate the
interfacing in TTL circuits and
save PC board real estate.

With the following advantages:
8 TTL input and outputs
8 Fastrise — |
Time on all taps
8 Eachtapiso-
IFated w:th TTL
¢\ an-out capa-
03\\ bilities
\v/ ™ Exactdelay at
\ eachtap
® 2,000 NS total
delay
® Upto 10 taps
- m Totally
Programmable

Request complete catalog

DATA DELAY
DEVICES INC.

385 Lakeview Ave., Clifton, New Jersey 07011
Telephone (201) 772-1106
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Meetings

Second Joint Intermag —Magnetism
and Magnetic Materials Conference,
IEEE and American Institute of
Physics, Statler Hilton Hotel, New
York, July 17-20.

Video and Data Recording Confer-
ence, IEEE et al., University of Bir-
mingham, Birmingham, England,
July 17-20.

Computers in Manufacturing Confer-
ence, American Institute of Indus-
trial Engineers (Santa Monica, Cal-
if.), Jack Tar Hotel, San Francisco,
July 30-Aug. 1.

IECEC —Intersociety Energy Conver-
sion Engineering Conference, IEEE,
Sheraton Boston Hotel, Boston,
Aug. 5-10.

Pattern Recognition and Image Pro-
cessing Conference, IEEE, Hyatt Re-
gency O’Hare Hotel, Chicago, Aug.
6-8.

Siggraph >79 —Sixth Annual Confer-
ence on Computer Graphics and
Interactive Techniques, Association
for Computing Machinery (New
York), Hyatt Regency O’Hare Ho-
tel, Chicago, Aug. 6-10.

Conference on Simulation, Measure-
ment and Modeling of Computer
Systems, National Bureau of Stan-
dards et al., University of Colorado,
Boulder, Colo., Aug. 13-15.

International Conference on Parallel
Processing, 1EEE, Shanty Creek
Lodge, Bellaire, Mich., Aug. 21-24.

23rd Annual International Technical
Symposium and Exhibit, The Society
of Photo-Optical Instrumentation
Engineers (Bellingham, Wash.),
Town and Country Hotel, San
Diego, Calif., Aug. 27-30.

Compcon Fall *79—19th 1EEE Com-
puter Society International Confer-
ence, IEEE, Capital Hilton Hotel,
Washington, D. C., Sept. 4~7.

Second International Fiber Optics
and Communications Exposition, In-
formation Gatekeepers Inc. (Brook-

line, Mass.), Hyatt Regency O’Hare
Hotel, Chicago, Sept. 5-7.

Dielectric Materials, Measurement
and Applications Conference, Institu-
tion of Electrical Engineers (Lon-
don), University of Aston, Birming-
ham, England, Sept. 10-13.

Fall Conference, USE Inc. (the
organization for those who use Sper-
ry Univac’s series 1100 computers,
Bladensburg, Md), Diplomat Hotel,
Miami, Fla., Sept. 10-14.

25th Annual Holm Conference on
Electrical Contacts, Illinois Institute
of Technology (Chicago), Palmer
House, Chicago, Sept. 10-12.

Ninth European Microwave Confer-
ence, Institution of Electrical Engi-
neers (London), The Brighton Cen-
tre, Brighton, Sussex, England, Sept.
17-21.

Wescon/79 Show and Convention,
IEEE and Electronic Conventions
Inc. (El Segundo, Calif.), Brooks
Hall and St. Francis Hotel, San
Francisco, Sept. 18-20.

Autotestcon— Automatic Support
System for Advanced Maintainability
Conference, 1EEE, Radisson Hotel,
Minneapolis, Sept. 19-21.

Short courses.

Microprocessor design courses fea-
turing instruction on the Z80 and
8085 microprocessors and the STD
bus will be given during July
through November in 10 cities
including Seattle; Anaheim, Calif.;
Boston; Cleveland; and Munich. For
information, contact Becky Serdehe-
ly at Pro-Log Corp., 2411 Garden
Road, Monterey, Calif. 93940, or
telephone (408) 372-4593.

Time and Fregency User’s Seminar
sponsored by the National Bureau of
Standards, Boulder, Colo., Aug.
29-30. For information, contact
George Kamas, National Bureau of
Standards, Boulder, Colo. 80303, or
telephone (303) 499-1000, ext. 3378.
The registration deadline is Aug. 1.

Electronics/July 5, 1979
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IT TOOKPOWER-ONE TODOIT...

a switching power supply
as dependable as a linear.

When Power-One decided to build a switching
power supply, we issued one simple mandate: it must
be as dependable as our linears. Well, we did it. A
direct drive 5-volt 40-amp switching power supply
that's smaller, lighter, simpler, more reliable and less
expensive than the rest.

Direct Drive Switching

By using a self-driven switching stage, we've
done away with the starting bias, drive and the current
sensing transformers. A big reduction in weight
plus lower cost, more precise drive control and fewer
input to output noise paths. To assure maximum
protection against AC line transients and fluctuations,
a unique “volt-second” regulation circuit is employed.

Safeguard Design

We've built in a number of safeguards. Like our
digital feedback system which yields exceptional loop
stability while maintaining positive control of critical
switching parameters. And a unique anti-saturation
circuit to protect the power transistors from the dire
effects of transformer saturation. Plus, by putting
inputs atone end of the supply and outputs at the other,
we've eliminated inter-circuit cross talk. And speaking

of inputs, our dual range design permits either 115 or
230 VAC operation without changing jumpers

The Bottom Line

Switching frequency: 28KHz — stable as a rock.
Size:amere 4.88 x 13 x 2 inches — more watts tothe
inch and more power for the buck. The price: $250 for
single units.

Send for complete details.

Or better yet, contact your local
Power-One representative
for immediate action.

e
- ' MODEL
@f P 4 SK5-40/0VP
~ 5V @ 40A, 200W
WEIGHT: 3 Ibs., 14 oz.

SIZE: 2.0"” x 4.88" x 13.0"
PRICE: $250 Single Quantity

coPower-ane..

D.C. POWER SUPPLIES

Power One Drive « Camarillo, California 93010 « (805) 484-2806 « TWX 910-336-1297
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Microcontroller Masterpieces

Create yours using any of Intel’s seven single-chip
microcomputers and Intellec’ development system

[t starts with an idea—your inspira-
tion to add the power of microcomputer
intelligence to create a new product,
revitalize an existing one, add features
or reduce manufacturing costs. What's
the next step? Do you choose a
computer-on-a-chip for performance,
for capabilities, for economy... Or,
should you first evaluate program
development tools that can shorten
the design cycle, reduce product
development costs and simplify the

whole process?
The answer: Intel. Because your
success depends on choosing
the right microcontroller and
the right development support.
That'’s why our 8048 family
of microcontrollers has set
industry-wide standards
for performance, fea-
tures and economy.
Andour Intellec
system is far and
away the most ad-
vanced approach to
program develop-
ment in microcom-
puter history.

A full spectrum
of solutions
A microcontroller is a re-
markable device—a complete
computer-on-a-chip, with program
storage, data memory, input/output
circuitry and CPU, all etched on a
single chip of silicon. Such integration,
though, makes it important to choose
the right family of microcontrollers
with the right combination of features
for your growing application needs.
Intel makes that easy by putting the
industry’s broadest selection on your
palette. The foundation of the family
is the 8048, the microcontroller
that won industry acceptance for the
computer-on-a-chip concept. Then
there’s the world’s easiest to use
microcontroller, the 8748. It’s an 8048
with on-chip program memory

Electronics/July 5, 1979

the user can erase and reprogram over
and over, during development or when
customizing products.

For sheer performance, nothing can
match the 8049, with twice the pro-
gram and data memory of the 8048 —
and twice the speed.

The 8021 provides full 8-bit power
for cost-sensitive applications. And
our newest family member, the 8022,
offers a unique extra for control applica-
tions—an on-chip analog-to-digital
converter.

All seven existing (see chart) and
future Intel® microcontrollers provide
software compatibility to permit easy
upgrade flexibility. All operate from
asingle +5V supply and are fully
supported by the Intellec development
system.

Color yourself successful —
with the Intellec® System

There’s no quicker way to go from
inspiration to completed masterpieces
than our Intellec development system.
From design through production, the
Intellec system manages, cuts and
compresses the development cycle.
For new users, the Intellec system’s
sophisticated simplicity ensures a
smooth transition to microcomputer
technology.

At the Intellec console, you
write programs using 8048 family
assembly language, and let the system
automatically translate them into
appropriate machine code for your
system application.

8048 Microcomputer Family
Data

Program

Memo Memo 110
Model (Bytes (Bytes Lines
8021 1K ROM 64 21
8022 2K ROM 64 28
8048 1K ROM 64 27
8748 1K EPROM 64 27
8035 (External) 64 27
8049 2K ROM 128 27
8039 (External) 128 27

The ICE-49™ emulator brings a new
standard of in-circuit emulation to the
Intellec system, ending the frustration
and time lost trying to merge hardware
and software. From the beginning of
your development cycle, the ICE-49
module provides you with a “diag-
nostic window” into the 8048 micro-
computer family. And with the Intellec
Development System you can emulate
on-chip functions inaccessible by
other approaches.

Get started today

Find out more about Intel micro-
controllers and the Intellec system.
Call your local Intel sales office or
distributor for more information about
our next MCS-48™ microcontroller
workshop in your area. Or write for
our complete Success Manual for
Single-Chip Users. Intel Corpora-
tion, Literature Dept., 3065 Bowers
Avenue, Santa Clara, CA 95051.
408/987-8080.

intel delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Eimar, Wyle/Liberty,

L.A.Varah and Zentronics.
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The HP 2621; sim

Simple doesn’t have to mean unsophisticated.
The proof is in our new CRT terminal, the HP 2621.

Before building it, we took a long, hard look at
the way you use a simple terminal. Then we took the
knowledge gained in more than 10 years designing
computer products and applied it to engineering an inter-
active character-mode CRT terminal from the .user’s
point of view.

The outcome was actually two models. The HP
2621A, which sells for $1450. And the HP 2621P, which
has a built-in printer, costs $2550. You obviously want
the sharpest display made. So we used the 9x15
character cell you see on every HP CRT terminal,
including the top-of-the-line. And, to help you look back
at the data you've entered, we provided two full pages
of continuously scrolling memory.

We designed the keyboard like the familiar type-
writer, so you don't have to waste time relearning it. We
built in eight function keys, too. These control the cursor,
rolling and scrolling. And, to make life easier, they're
labeled on the screen for self-test, configuration, display
and editing.

Editing? On a simple terminal? Certainly. We
included character and line insert and delete, clear line
and clear display. And, since the 2621 keeps your input
separate from your CPU’s, you can edit data before
sending it to the computer. All without writing a line of
system software.

Since flexibility is important in interfacing, we
included a user-definable return key that will send your
computer whatever code it expects. We also made our
terminals compatible with RS232C and Bell 103A, and

0 I'd like to know more about HP’s new 2621A and 2621P with
built-in hard copy.

{3 I'd like to see HP's new 2621A and 2621P with built-in hard copy.
{3 1d like to know more about HP’s complete family of terminals.
Name

Title

Company
Address

Phone

Mail to Hewlett-Packard, Attn: Ed Hayes,
Marketing Manager, Data Terminals Division, Dept. 647,
19400 Homestead Road, Cupertino CA 95014.

able to communicate with your CPU at 110 to 9600 baud.

If you need hard copy at your fingertips, take
a look at the HP 2621P. With a keystroke, its built-in
120 cps thermal printer will deliver a printout from the
screen in seconds.

So why don't you check out the HP 2621 by call-
ing the nearest HP sales office listed in the White Pages.
Or send us the coupon. Then see for yourself how
sophisticated a simple CRT terminal can be.

Try this on your favorite CRT! With the 2621P, you just hit a key
and in seconds you have hard copy of your CRT display. The built-in
thermal printer prints upper and lower case at up to 120 cps.

The 2621's bright, high-resolution CRT, with enhanced 9x 15
character cell, displays the full 128-character ASCII character set, =
including upper and lower case, control codes, and character-by-
character underline, in 24 80-character lines.

Eight screen-labeled preprogrammed function keys magnify
the power of the 2621’s keyboard. Preprogrammed functions include
editing, terminal configuration, printer control and self-test.

Tomake numeric data entry faster and easier, we put the 2621's

numeric keypad right in the middle of the keyboard. And the 2621's
familiar 68-key keyboard is almost as easy to use as a typewriter.

HEWLETT 'ﬁﬁ' PACKARD

All prices are U'S hist
Avadable on GSA Contract 8GS-00C- 01529 from 12/8/78 through 9/30/79
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We want you
have our new

catalog of sta dard ICs

..out that isn’t all...

Up till now you’ve never met a semiconductor
company so willing to work with you.

Yes. you personally. As an important part of the team
using our advanced computer aided design techniques
to solve even your most perplexing. sophisticated. chal-
lenging IC problems.

With your unique knowledge of your problem...com-
bined with our unique knowledge of IC technology, we'll
get the job done. At the right price. With the right
delivery date.

What makes Cherry Semiconductor so sure we can
help solve your problems? Experience and past success
that have made Chernry a trusted name in industry for

more than 25 years. But. we're far from just a “custom”
house. We've already helped solve a lot of “standard”
problems that you'll find in our just-published catalog of
non-custom digital and linear bipolar ICs.
Here’s a quick rundown on the contents of our new,
free-for-the-asking 36 page
catalog of digital and linear ICs:
Low level amplifiers — differential
amplifiers —level detectors —DC
to DC converters —timing circuits

-motor speed controls— optical
detector systems—camera
controls—flip chips.

CHERRY SEMICONDUCTOR CORPORATlON 99 Bald Hill Road. Cranston. Rhode Island 02920/(401) 463-6000/TWX 710-381-1757
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HP developing
magnetic-bubble
memory and tester

16-K static RAM
added to
Inmos catalog

SMC to press
Japanese flrms
for license fees

New TRS-80
language springs
from Forth
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Electronics newsletter

Although Hewlett-Packard Co. apparently hasn’t yet committed magnet-
ic-bubble memory technology to a commercial product, the computer and
instrument maker will give some details of its development in two papers
at this month’s second joint Intermag conference in New York City. The
papers may surprise some in the industry; the Palo Alto, Calif., company
had been assumed to have dropped research on the emerging technology.
One paper will describe a second-generation in-house automatic tester
that originally was designed to analyze a 10-channel, 1.6-megabit bubble-
memory chip since abandoned, but can easily be converted to test other
chips with different architectures. The other describes the performance of a
newer swap-replicated gate structure for a 1-megabit chip, still in develop-
ment, that uses sine-wave drive fields instead of the triangular-wave drive
fields others use.

A 64-kilobit dynamic random-access memory is not the only type of device
due to be hatched in the Rocky Mountains next year by Inmos Corp., the
British government-backed semiconductor firm that is barely out of the
nest itself. A parallel design effort under way at the company’s Colorado
Springs, Colo., offices is believed to involve a high-speed 16K-by-1-bit
static RAM that is reminiscent of the fast MOS static parts pioneered by
Intel Corp. As the first in a planned family of original-design memory and
erasable PROMs, the 64-K dynamic and 16-K static parts are to be
available in small quantities during the first quarter next year.

Watch for Standard Microsystems Corp. to push a Japanese licensing
campaign for its Coplamos n-MOS process. SMC has just received a
Japanese patent for the process [ Electronics, Oct. 26, 1978, p. 100], which
involves the use of self-aligned, field-doped, locally oxidized structures.
Japanese semiconductor makers have been using similar processes, and
SMC president Paul Richman told its annual meeting that Nippon Electric
Co. and Hitachi Ltd. in particluar objected to the granting of the patent.
Since receiving its first U. S. patent in 1973, the Hauppauge, N. Y., firm
has pursued a vigorous licensing program.

The dictionary-organized computer language called Forth [Electronics,
March 15, p. 114] has been optimized for the Radio Shack TRS-80
microcomputer system. Said by its manufacturer to be the most widely
used microcomputer in the world, with more than 100,000 sold, the
TRS-80 may account for 30% to 50% of the market —including a fast-
growing segment in the small-business area. The new Forth, called
MMSForth, is available from stock, costs $60, comes on a single diskette,
and offers what its developers call professional-level programming for the
hobbyist computer. Available from Miller Microcomputer Systems of
Natick, Mass., MMSForth claims greatly enhanced keyboard command
interpretation and sophisticated quick, number, and string sorts. It has its
own built-in disk operating system; it can work with arrays and double-
precision arithmetic, and promises enhanced graphics capability, among
other features. A Miller spokesman says that not only can the new version
do more than the Basic supplied with the TRS-80, but on similar tasks is
up to 15 times faster.
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Signetics to Joln The growing worldwide market in cathode-ray-tube terminals, expected to
jump from 1.15 million in 1979 to 1.55 million next year, is attractin
CRT controller {)usi‘r)lcss from semiconductor makers who supply large-scale integratioﬁ
chip set makers chips in an effort to cut down the component count in CRT controller
circuits. Most recent to show interest is Signetics Corp., Sunnyvale,
Calif., which plans to put out a flexible four-chip set that will sell for
about $35 in volume and work with low- to high-end terminals.

IBM moves to In a move viewed by analysts as aimed at encouraging customers to
purchase rather than rent its equipment, International Business Machines
discourage renting Corp. has raised rental and l::lse prices 5% for most of the products and
older products services from its Data Processing and General Systems divisions. The
Armonk, N. Y.~based firm had noted earlier that customers were tending
to lease rather than purchase equipment, a trend that is adversely affect-
ing plug-compatible computer makers as well (see p. 54). Most notably
exempt from the increases are the new 4300 processors, the System/38

small-business computer, and the 8100 distributed processing system.

SEL reaches Watch for an OEM agreement between Systems Engineering Laboratories
Inc., Ft. Lauderdale, Fla., and Computer Signal Processors Inc., Burling-
agreement with ton, Mass., that would effectively combine the firms’ data-processir%g
array processor house capabilities. The multiyear agreement, initially worth about $10 million,
may be signed within the week; the result would be a line of SEL-marketed
computer systems with Computer Signal array processors supplied as

standard equipment.

64-K RAM The MCM 6664, Motorola’s 64-kilobit random-access memory, will be
put to use soon by the company’s Memory Systems group in Austin,
from Motorola Texas, on new add-in memory yboard products designged for use with
heads for add-Ins minicomputers built by Digital Equipment Corp. Formal product intro-
ductions are expected this quarter on the new boards. One will be
populated with 144 of the 64-k chips, providing a full megabyte of
capacity for use with DEC’s PDP-11 series machines. Another will provide
s megabyte of storage for use with DEC’s LSI-11/23. The move by
Motorola to use fully functional 64-Kk RAMs on board-level products
follows introduction by Texas Instruments last month of new board
products that use partially good 64-K chips built by TI, providing 32
kilobits of storage per chip [Electronics, June 7, 1979, p. 44]. The move
also follows display of a prototype 1-megabyte board using the Motorola
6664 by Prime Computer Inc., Wellesley Hills, Mass.

Addenda Hewlett-Packard Co.’s Data Terminals division in Cupertino, Calif., is
understood to be developing a color-graphics capability for its 2600 series
of interactive display terminals to be available in the second quarter of
1980. Also understood to be in the final development stages is a new
low-priced (around $2,000) intelligent graphics terminal, the 2622, that
would supersede the current 2640 display station. A spokesman for HP’s
Computer Systems Group neither confirms nor denies the
reports. . . . Britain’s Thorn Electrical Industries Ltd. is acquiring
Systron-Donner Corp., Concord, Calif., for $27 million.
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Motorola introduces Straight Shooter:
the practical, easy-going fiber-optic semi
that’s right on target.

You know how pigtail and dome-lens fiber-optic
devices are — klutzy assemblies here, inefficiency
and handling hassles there, high cost all over and
suddenly you're in the dark.

Well, Motorola technology’s taken dead aim on
all that and changed it, thanks to the new
MFOE102F to MFOD402F family of ferruled plastic
fiber-optic devices.

This IR gallium-arsenide emitter/silicon
detector team offers excellent coupling efficiency,
unprecedented low cost and ease of service through
an entirely new, state-of-the-art packaging concept.

Ease and efficiency with FOACs

a “ ==

b"/ 7

What we’ve done is bonded the semiconductor
die directly to an 0.008” (200 micron) optical
fiber and mounted it in a resilient plastic
package with a polished end. This end. pressfit
into a custom-tailored AMP Optimate connector,
forms a common alignment surface with the
optical cable. This fiber-to-fiber coupling,
combined with the precise alignment demanded
by the metal connector housing, ensures
maximum light transfer between polished ferrule
end and optical cable. Easy. Quick. Automatic.

AMP and Optimate are trademarks of AMP Inc.

We call the whole assembly a FOAC (Fiber Optic
Active Connector) and, by gosh,. it honestly
increases coupling efficiency up to 50 times over
older, TO-18-type systems!

Other performance includes speeds up to 20
megabits/sec and systems up to 5 km in length.

All you add is love

The Straight-Shooter package concept con-
trols the source-to-fiber and fiber-to-detector light
coupling variables for you, a task most difficult
with conventional dome-lens units. The only
remaining variables are diameter and numerical
aperture of cables according to transmission
requirements. Coupling losses (about 2 dB with
similar core) are easily calculated.

We think you'll like this the most.

Right now we've got an emitter capable of 70 uW
output and four detectors with sensitivities from
1.5 mV/uW to 6,000 pA/uW, with more in
development. One of the detectors offers IC
technology with detector/pre-amp capability.
Contact Motorola Semiconductor Products Inc.,

P.O. Box 20912, Phoenix, AZ 85036 for straight-
shootin’ data on all. Or see our friends at AMP
for fiber-optic Experimenter’s or Designer’s Kits.
Either way, a bull’s eye for

I NnnNnovative u

t +

@ MOTOROLA INC.
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Now you don't have to stare an LED array
straight in the face to understand what it says.

National gives you a whole new angle.

We've incorporated a wide angle, easy
reading lens into our 8-digit 0.14 inch and
three digit 0.10 inch displays.

So our numbers appear bigger than they
are. At a distance. And on all sides.

All our arrays accommodate low drive
current and are easily interfaced with MOS,
TTLor DTL. And 8 digit displays are end-
stackable.

So if youd like to see the light, ask about
our little numbers. And about their little cost.

2900 Semiconductor Drive
Santa Clara, CA 95051

Gentlemen: Yes, I'd like to see your side of LED l
arrays. Please send me further information. |

|

|

I

| Name. _
| Thtle R _

| Company _

l Address___ B |

Z National Semiconductor
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The Power Paradox:

The AC power your computer needs in order to operate isalso a
major cause of computer error, malfunction and damage.

The computers that control your
operations (and therefore your
profits) are designed to operate from
a clean, steady supply of ac power.

This ac power must be kept within
manufacturer-specified tolerancesin
order for the computers to operate
properly and safely.

In fact, the U.S. Department of
Commerce states that *if a
computer's voltage exceeds 120% [of
the rated voltage| for a duration as
short as 1 to 10 milliseconds, the
computer will make errors.”
Unfortunately, interruptions and
disturbances of this nature are
commonplace occurrences within
most computer facilities.

A comprehensive study of power
line disturbances which affect
sensitive computerized equipment
was conducted by two IBM
researchers. They concluded that
such disturbances occur on an

Relerences
1. U.S. Department of Commerce. “The Elfects ol Electrical Power Variation Upon Computers: an Overview

2. George W. Allen and Donald Segall. IBM Systems Development Div.. "Monitoring ol Computer Installations lor
Power Line Disturbances.” presented to the IEEE Power Engineering Society

average of 128 times each month.2
For users of computer-based
equipment, power disturbances can
and do create a variety of costly
problems.

Effects upon data
processing computers.

When these power disturbances
oceur in your data processing center
they can cause entry errors, program
changes or loss, head crash, data loss,
the generation of faise or garbled
data, the need to rerun programs,
and computer downtime.

Effects upon computerized
process control equipment.

Process control equipment is also
vulnerable to power disturbances.
Common problems created by these

Topaz peripherals solve the power paradox by conditioning normal ac power for
your computer and computer-based equipment.
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disturbances include improper batch
termination and even program
changes. The program changes can
result in the repetition of process
errors and in downtime while
equipment is being reprogrammed.

Effects upon energy
management systems.

Most energy management systems
use small computers to make energy-
saving decisions, but their effective-
ness can be offset by these same
disturbances. Program changes and
errors may prevent useful operation
of these systems as energy savers.

Thus, the computers your company
depends on to reduce operating costs
actually may be increasing them.

Topaz power peripherals can
protect all of your computers.

Topaz can provide the power
peripherals specifically designed to
keep your company’s data
processing, process control and
energy management computers from
making costly power-related errors.

And if you manufacture computers
or computerized equipment, Topaz
peripherals can make your product
more reliable as well as reduce the
requirements for needless service
calls.

Immediate delivery and guaran-
teed solutions tc power problems
have made Topaz the leading
computer power peripheral company
in the world.

For more information about Topaz
and its products:

1. Tear out this ad and mail it to us
along with your business card; or

2. Call us:

TOP,

ELECTRONICS

3855 Ruffin Road, San Diego, CA 92123
(714) 279-0831 — TWX (910) 335-1526
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Significant developments in technology and business

New peripheral chips
extend the range of
16-bit microprocessors

by John G. Posa, Microsystems & Software Editor

AMD will produce extremely
flexible support devices for
Z8000 that function with
little or no CPU intervention

New peripheral chips coming from
Advanced Micro Devices Inc. signal
the future course for microcomputer
systems: their processing capabilities
will ultimately rival those of today’s
minicomputers.

AMD, of Sunnyvale, Calif., has
disclosed details of three new chips it
is designing as part of its agreement
to second-source Zilog Corp.’s 16-bit
Z8000 central processing unit, pres-
ently in pre-production silicon. (A
fourth, yet to be chosen, will also be
designed.) The chips combine a
complexity and performance level
simply not called for by the older
generation of 8-bit CPU families, but
necessary for taking full advantage
of 16-bit processor chips.

Indeed, one of the devices, a burst-
error processor (BEP) will keep up
with data rates to and from hard
disks, an impossiblity with the 8-bit
families. The other two chips, con-
trollers for cathode-ray-tube (CRT)
displays and direct memory access
(DMA), will —like CPUs—fetch their
own commands from memory.

Off-loading. The devices satisfy
the primary objective of peripheral
chips: to off-load the CPU to free it
for other tasks. The 24-pin BEP does
its job even without direct connec-
tion to the CpU. Designed for serial
burst-error detection and correction
in a microprogrammed disk control-
ler, it monitors the data stream
between the disk and a buffer. When
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a data block moves from the buffer
to the disk, the BEP appends bits on
the end of the block in accordance
with a polynomial calculation de-
signed to detect and correct errors.

The BEP also scrutinizes data
going into the buffer. It performs the
arithmetic again and compares the
two results. If they are different, it
signals the controller, which enters
memory and inverts the bad bits.

“Block lengths can be long, maybe
1,000 bits,” says Joe Kroeger, man-
ager of MOS peripheral applications
at AMD, “and data rates can be as
high as 20 megabits per second.
Current hard-disk transfers occur at
about 12 to 14.”

Unlike the BEP, the 48-pin CRT

and DMA controllers interface direct-
ly with the Z8000’s Z-bus.

“There are two things about the
DMA function that we are doing
differently,” explains Kroeger.
“First, the chip can load its own
control parameters, and second, it
gives you the option to chain DMA
operations together automatically.”
Other DMA chips usually require
CPU directives for these operations.

AMD’s DMA chip refers to a
memory location specified by the
CPU and finds blocks of instructions
that indicate, for example, the
source and destination of data. After
data transfer, the controller can go
back, load a new set of control
parameters, and continue. Moreover,

OISK CONTROLLER

SERIAL-TO
PARALLEL
CONVERTER

8-BIT DATA BUS

0tSK

BURST-ERROR
PROCESSOR

MICRO
PROGRAMMEO
CONTROLLER

BUFFER
MEMORY

Z8000 BUS ( Z-BUS)

Error repairer. One of AMD's peripheral chips, a burst-error processor, watches data pass
between disk and bufter. It signals the controller to correct any bad bits it finds.
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if the user has an 8-bit peripheral
chip and a 16-bit memory, the bMA
controller will absorb bytes and
connect them to form words.

AMD is also striving to include new
features in its still unfinished CRT
controller design. For example, it
wants to provide for variable spacing
between characters and words for
pleasant-looking text with justified
margins. The screen can have multi-
ple windows with any number of
cursors in each. And AMD wants
high resolution: at least a full type-
written page for word processing
and, maybe, 132-character lines to
reproduce a computer printout.

Zilog, which will second-source

the AMD chips, is also working on
four peripheral chips that AMD will
second-source. Included are a memo-
ry-management unit, serial commu-
nications controller, counter in-
put/output, and a first-out buffer
with on-chip input/output [Electron-
ics, Dec. 21, 1978, p. 81].

Ten chips in all, then, will be
available from the two firms, includ-
ing both segmented and nonseg-
mented versions of the Z8000 cpu,
The peripheral chips are all + 5-v-
only, S-micrometer devices. “The
BEP will be out before year-end, the
CRT controller before 1981,” says
Kroeger, “and the others at intervals
in between.”

Military

Army to award first contracts soon
for standard military computer family

The U. S. Army is ready to roll with
its plan to develop a new standard
military computer family (MCF) for
the battlefields of the future. Three
to five competitive contracts will be
awarded for the initial, seven-month
phase, to begin in September.

The contractors will supply form,
fit, and function specifications for
air-transportable tactical hard-
ware—from micro to maxi sys-
tems —their operating environment,
and required outputs and will also
develop a standard interconnection,
or bus. The emphasis will be on
producibility and integration.

The winner will be named MCF
systems integrator for the second,
17-month-long phase. This phase
“will consist of development of the
AN/GYK-12 and AN/UYK-41
tactical systems by multiple sup-
pliers, demonstration of hardware
interchangeability, and development
of logistics and production plans,”
says Maj. Gen. Hillman Dickinson,
whose Communications Research
and Development Command (Co-
radcom) in Washington, D.C., is
heavily involved in the initial effort.

Basis. The architecture for the
triservice MCF derives from Digital
Equipment Corp.’s PDP-11 comput-
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er. The Maynard, Mass., company’s
approach was selected following a
competition with 1BM Corp.’s Sys-
tem/370 and Interdata Inc.’s 8/32
machines [Electronics, Oct. 14, 1976,
p. 77]. Dickinson calls it “a major
accomplishment” that the Army has
“reached agreement in principle
with Digital Equipment for use of
propietary data and patents on the
AN/UYK-41,” a military version of

the commercially successful PDP-11.

The new MCF machines will be the
first to use Ada, the military’s new
higher-order language (see “Ada
means secure savings”) when the
equipment is developed in mid-1983.
The AN/GYK-12 is a machine
originally developed by Litton Indus-
tries for tactical fire-control systems.

Although the MCF effort took on a
triservice cast in November 1978
with the signing of a memorandum
of understanding by the Army and
the Air Force Systems Command
and the Naval Material Command,
the Army’s battlefield requirements
clearly put it at the front of the
program. Standardized hardware
and software are a necessity for bat-
tlefield computers of the future, the
Coradcom commandant said during
a panel at the Armed Forces
Communications and Electronics
Association (Afcea) meeting in
Washington late last month.

The danger. “Can we survive on
an automated battlefield? If tactical
computer types are allowed to prolif-
erate, the answer may be no,” Dick-
inson warns, “There are currently 18
different computers proposed for
battlefield systems, 16 of them from
different sources.”

To maintain competition, the
Army will buy from multiple ven-
dors central processors, memory, and
other modules built to MCF specifi-

Ada means secure savings

Military computer makers in the audience at a recent Afcea panel on
battlefield automation and communications shuddered at Maj. Gen. Hillman
Dickinson’s disclosure that the cost of new software *is now approaching
90% of system cost.”” Then they listened carefully to the Army’s plan to cut
those costs sharply in developing the new military computer family (MCF).

The main method will be the adoption of Ada, the new military software
package [Electronics, May 24, p. 64}, as the standard language. With Ada,
the Army believes it can not only cut out proliferation of separate software,
but also eliminate duplicate expenditures for integrating systems, logistics,
and software support, training, and built-in test equipment.

Besides saving money, Ada should provide tight data security through the
use of a secure operating system being developed by Ford Aerospace &
Communications Corp. for the National Security Agency. This system ‘‘is
based on the Bell System's Unix operating system used on the PDP-11/70
and VAX-11/870 family of computers,’* Dickinson explains,

Another software package for MCF will be called Tacexec (for tactical
executive). This development program, whose procurement terms are now
being put together, should also help cut software costs.

-R. C.
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Separation. The Army's MCF program separates module suppliers from the system prime contractors. Vendors will compete to supply CPUs,
memory, and other modules, to be assembled into subsystems. The prime contractors wili then integrate the total system.

cations (see figure). “The modules
will be integrated [by the military]
into subsystems and provided, along
with peripherals and terminals, to
system integrators, who, using soft-
ware provided by software develop-
ers, will provide an integrated com-
puter system,” he explains. “We
thus have a standard computer with
modules acquired from multiple sup-
pliers—giving us the required com-
petition.”

Software. A major driving force
behind developing a standard com-
puter family is the rapidly rising cost
of software. Beyond employing the
new Ada language (formerly called
DOD-1)—for which the first com-
piler will be acquired by Corad-
com—the Army is undertaking a
common software development and
support system (SDSS) as a separate
effort. “We hope to place an order
this fiscal year” for SDSS computers
that will include a dual PDP-11/70
or VAX-11/780 linked by the Bell
System’s Unix operating system for
development and testing the Ada
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compiler and other components in-
teracting with software,” Dickinson
says. -Ray Connolly

Bubble memories

Tl readies 16-megabit
Air Force systems

The first bubble-memory system
designed for disk and drum replace-
ment in large military computer
applications may be just around the
corner. Late last month, the Air
Force Avionics Laboratory at
Wright Patterson Air Force Base,
Ohio, was expected to take delivery
on three 16-megabit units believed to
be the largest bubble memory
systems built to date.

Supplied by Texas Instruments
Inc. under a $2.6 million contract,
the systems are part of the continu-
ing Air Force bubble development
program spearheaded by the lab’s
Electronic Technology division. The

systems are slated to provide the Air
Force and Navy with their first
hands-on bubble experience.

Arrived. For some military mass-
memory applications, bubble tech-
nology has just about arrived in
terms of proven reliability and cost-
effectiveness, says Stuart Cummins,
bubble memory program manager at
the avionics lab. He would not be
surprised to see bubble systems with
much larger capacities than 16 Mb
popping up soon as replacements for
slower, less reliable disk and drum
memories in some Air Force and
Navy ground-based and shipboard
computer applications.

Development work directed to-
ward bubble use in spaceborne appli-
cations is also under way at the Air
Force and the National Aeronautics
and Space Administration as well.
For example, NASA is currently
working with Rockwell International
Corp. on programs aimed at using
bubbles in spacecraft data recorders.

As the culmination of develop-
ment work begun in mid-1975, the
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Handshake. Air Force project manager Stuart Cummins (left) greets TI's Greg Sloat. A

16-megabit bubble memory built for the Air Force and its test panel are on the table.

systems delivered by TI contain 140-
kilobit chips that use 5-micrometer
bubble technology, which has since
been surpassed by 3-um bubble tech-
niques used in today’s 256-K devices
available commercially from T1 and
Rockwell. Several new component
and system features of the Air Force
units may well be applied in future
commercial bubble products, indi-
cates Greg Sloat, program manager
for the project in TI's Central
Research Laboratories, Dallas.

High art. For one thing, the
bubble components run faster than
today’s commercial devices. The
chips are driven at 250 kilohertz,
compared with 100 kHz for commer-
cially available T1 bubble chips and
150 kHz for Rockwell’s 256-K
devices.

Also worth noting is a piggyback
scheme developed for housing two of
the 140-K bubble chips in a single
package that is smaller and has a
lower profile than TI's commercial
single-chip bubble packages. The
two-chip-per-package approach dou-
bles the data output rate per package
compared to a single-chip implemen-
tation of equal capacity.

In combination with the faster
operating rate, Sloat points out, the
piggyback approach enabled TI to
meet Air Force requirements for a
4-megabit-per-second output using
less power and space than if more
but slower devices were paralleled.

The 140-K chips employed by the
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Air Force systems are fabricated in a
block-replicate arrangement using
188 minor loops of 745 bits each.
Allowing for expected redundancy
requirements, each two-chip package
equals about a quarter megabit of
good storage capacity.

The bubble packages are mounted
eight to a 6-by-9-inch board, with
eight boards in a system. They are
housed along with four additional
support cards in a standard ATR box
measuring 10.125 inches wide, 7.625
in. high and 19 in. deep.

Multifaceted. Each 47-1b system is
controlled by an integrated injection
logic version of TI's 9900 16-bit
microprocessor, the SBP9900A.
Each system is also equipped with
standard Air Force and Navy inter-
faces, as well as a TI interface for
hooking to a 990 minicomputer-
based multipurpose bubble test sys-
tem developed under the program.
The 300 watts required to operate
the system was about double the
desired goal, a result, in part, Sloat
says, of the large-number of inte-
grated circuits needed for the inter-
faces. A test system is also part of
the TI contract. .

The Air Force is already evaluat-
ing bids for a next-generation system
for airborne applications. The con-
tract award is expected by early fall;
goals include higher memory densi-
ty, wider operating temperatures,
and less power consumption, says
Cummins. -Wesley R. Iversen

Fiber optics

Connector uses
curved approach

TRW Inc. is throwing an actual curve
at the fiber-optic connector market.
Last month, it introduced a new
connector for single fibers that
requires no polishing or application
of epoxy to the fiber ends yet, it says,
achieves less than a 1 decibel loss per
connection.

That is a 50% or better improve-
ment over competing products,
which require relatively complicated
field assembly. What’s more, the
new connector will be comparatively
cheap—$50 per fiber pair. Tradi-
tional fiber-optic competitors, such
as Bunker Ramo Corp.’s Amphenol
RF group in Danbury, Conn., howev-
er, say they will introduce equivalent
low-loss connectors in the next year.

Crucial to the Optalign hermaph-
roditic connector designed by TRW
at its research and development
laboratories in Philadelphia is a
curved guideway delineated by a
bundle of four fused-glass rods.
Unlike connectors from AMP Inc.,
which use a ferrule-type alignment,
the male plug holds the guideway,
made up of two curved sections
linked by a straight portion; the
female position holds a spring-
loaded piston.

Forced together. Optical fibers are
threaded into the far end of each
connector half, and the two halves
plugged together (see p. 44). As that
happens, the pistonlike section of the
female plug retracts and the fiber is
forced into the guideway in the male
plug. The fiber ends butt up with a
pressure of almost 300 pounds per
square inch, high enough to keep the
fiber ends in firm contact and guard
against signal losses.

With the curved guideway, the
fiber is under a slight strain and,
along the straight portion, becomes
tightly wedged in one of the V-
groove-like interstices formed by the
four-rod array, explains TRW. The
two fibers in the connector can then
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DMM 3020
Digital Multimeter

Kontron's family of multimeters
ranges from our 3% -digit
3020 to our unique Calculating
Programmable Voltmeter
(CPV 4). Our multimeters
feature elegant craftsmanship
and rugged metal cases that
provide excellent EMI
shielding. No extra calibration
equipment is required because
the DMM 3020 and DMM
4021 have built-in function

DMM 4020
Digital Multimeter

checks for internal recalibration. * Built-in function check

Our DMM 4020 features
0.02% accuracy. All 4% -digit
units perform true RMS
measurement and hold-probe
capability. Some standard
features of all our DMM's
include

* Built-in charger for Ni-Cad
batteries
 10A current measurement in

DC and AC

PV4 Calculating
Programmable Voltmeter

(3020, 4021)

Get our data sheets for all the
technical details and the name
of a Kontron sales and service
organization near you

Write or call

Kontron Electronic Inc,,

700 South Claremont Street
San Mateo, California 94402

FOR DATA ON KONTRON" MULTIMETERS, COUNTERS, PROM PROGRAMMERS
+  AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291.
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Globe-Union engineering vice presi-
dent and DOE, that should give
ETV-1’s batteries a lifetime of about
30,000 miles or three years, at which
time a new battery pack would cost
approximately $700.

Each battery pack recharge will
add about $1 to a consumer’s elec-
tric bill, based on utility rates of 4 to
5 cents per kilowatt-hour and a
discharge level of about 80%, says
DOE. Recharging takes 10 to 12
hours using a 110-volt, 15-or-30-
ampere current or 6 hours with a
220-v, 60-A line. ‘“However, we
figure most commuters could get
back up to full charge in about two
hours since most urban drivers aver-
age about 31 miles a day,” says one
ETV-1 engineer. -Ray Connolly

Communications

Pieces of plastic
filter phone voice

For the highest voice quality, digital
speech transmission requires analog
filters at the transmitting and receiv-
ing ends, even if the system inc¢lides
digital filtering. At the transmitter,
the analog filter limits the band of
frequencies that are converted to
digital equivalents; at the receiver,
the filter cuts out unwanted harmon-
ics produced by the digital-to-analog

conversion that produces speech.

Researchers at Bell Laboratories
have contrived an inexpensive way to
achieve this filtering by simply
adding a plastic voice filter to the
Western Electric microphone hous-
ings—the familiar mouth- and ear-
pieces of the ordinary telephone.
Such filters will replace the induc-
tance-capacitance filters generally
used in mobile radiotelephones and
in the loop systems connecting the
subscriber to the phone company
office, according to James L. Flana-
gan, head of the acoustics research
department at Bell Labs in Murray
Hill, N. J., which is working on the
new passive filters.

The design, still in an experimen-
tal phase, could be especially cost-
effective in dedicated per-channel
applications of digital voice systems,
he says. As the cost of analog-to-
digital and digital-to-analog conver-
sion has decreased, this filtering has
become a sizable portion of the total
cost of the digital system.

Disk stack. The filter is a stack
less than an inch high of different-
diameter disks with different-size
holes. These give the mechanical
filtering for the voice frequencies
provided by inductors and capacitors
for electrical signals. The disks can
be simply injection-molded or
stamped out like the housing itself.
Disk diameter and thickness are
calculated from classic acoustic fil-

Filter. Three plastic disks inserted in telephone between outer housing and conventional
microphone act as a voice filter in experimental design from Bell Laboratories.
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ter theory, according to Flanagan.
The filters fit up against the
microphone, and the combination of
housing and filter readily meet the
Bell System’s channel bank specifi-
cations for digital voice transmis-
sions, Flanagan says. Further work,
which is being pursued at the labs by
groups in addition to Flanagan’s, is
needed before the filters are ready
for use. -Harvey J. Hindin

Consumer

U. S. TV output up,
imports decline

Orderly marketing agreements that
curb exports to the U. S. of color TV
receivers from Japan, Taiwan, and
South Korea are helping to change
the face of U. S. television manufac-
turing operations, say Commerce
Department officials.

For one thing, the competitive
position of U. S. manufacturers has
been improved by foreign exchange
rates that make imports more expen-
sive. For another, the number of Far
Eastern producers with U.S. pro-
duction and assembly facilities is
expected to rise to nine before year’s
end. Two Taiwan firms— Tatung
and Sampo—and Japan’s Hitachi
and Sharp have disclosed plans to set
up American plants by then. Five
other Japanese manufacturers al-
ready operate U.S. plants—Sony,
Matsushita (Quasar), Sanyo, Toshi-
ba, and Mitsubishi (MGA).

As a result, the American output
of color Tvs in January-to-March
exceeded 2 million sets for the fourth
consecutive quarter—the first time
that has occurred since color TV’s
introduction in the 1950s.

Meanwhile, three U. S. manufac-
turers—GTE Sylvania, RCA, and Ze-
nith—are importing more partially
completed color receivers from their
own plants in Mexico for final
assembly in this country.

That is the story behind the
numbers showing a 23.5% decline in
imports of completed color TV
receivers in the first quarter of 1979
from the comparable 1978 period. In
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THE DSW
WAFER STEPPER.

GCA CORPORATION

After a hard day’s work, a lot of micro- to maintain. We can give you immediate,
imaging systems have a tendency to quit on-the-spot service, no matter where Burlington Division
with the day shift. you're located. Or we can train your own

Not so with the DSW Wafer Stepper™. people to maintain it. 174 Middlesex Turnpike
The DSW provides high throughput, high Over fifty systems have already been Burhington, Mass. 01803
yield, day-in and day-out production. ordered by twenty-five IC manufacturers. If (TG”) 272-5600

Once the DSW is set to go, you can forget  you'd like to know why, ask us for literature. e
about daily adjustments. And because If you'd like to see why, ask for a demon- Part of the
wafer handling is automatic, you can forget  stration. Write Bill Tobey at GCA/ GCAIIC Systems Group
about that too. Burlington, 174 Middlesex Turnpike,

But for all its state-of-the-art sophistica- ~ Burlington, Massachusetts 01803. Or call
tion, the DSW is simple to operate and easy him at (617) 272-5600. Telex: 94-9352.

T DOESN'T
DOWN WITH
HE SUN.
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the same period, incomplete set
imports jumped 55% from the 1978
level to 601,452, with more than
58% of the total coming from Mexi-
co. Most incomplete sets contain no
picture tube.

The details. While the first-quar-
ter count of fully assembled color TV
imports hit a low for the last eight
quarters, domestic production rose
to 2.1 million units—up 12.7% from
the 1978 level. The combination of
higher domestic output and lower
imports cut the import penetration
level to 16.4%, the lowest posted in
any quarter of the past three years.

Imports from Japan fell nearly
60% to 132,000 units from the first
1978 quarter, while Taiwan’s ship-
ments fell by one third to 77,000.
South Korea was the only major
foreign supplier to register a gain
with shipments up 194% from
49,000 to 147,000 completed sets.
Orderly marketing agreement limits
with Korea and Taiwan only became
effective Feb. 1, officials note,
whereas Japan has been subject to
such curbs since July 1977.

The agreements with all three
countries will expire on June 30,
1980. Officials suggest that it proba-
bly will be unnecessary to renew
them because most foreign produc-
ers are expected to be operating
U. S. plants by then. -Ray Connolly

Software

Plans afoot for
Master’s programs

This fall, Texas Christian University
intends to offer the initial course in a
new 40-hour graduate program lead-
ing to a master of software engi-
neering degree. Billed as the first
such program of its kind, the offer-
ing by the Fort Worth, Texas,
university is expected to be the fore-
runner of similar programs else-
where as the nation’s colleges and
universities move to train specialists
to work on today’s complex software
projects.

“There’s an acute industry need
that has not been filled by existing
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computer science programs,” ob-
serves Richard Fairley, associate
professor of computer science at
Colorado State University in Fort
Collins, Colo. Fairley heads up a 16-
month-old subcommittee of the In-
stitute of Electrical and Electronics
Engineers’ Computer Society that
expects to issue a final report this
fall outlining a curriculum for the
software engineering program. A
committee of the Association for
Computing Machinery is also work-
ing to develop a similar model
curriculum, though its report is not
expected until later.

New focus. Traditional master’s
programs in computer science tend
to focus on research issues that
prepare the individual for Ph.D.
work. But the new software engi-
neering curricula will concentrate on
teaching skills needed to produce
and maintain high-quality software,
on time and within budget projec-
tions, in a corporate environment.

Essentially, says Fairley, the IEEE
model curriculum will try to con-
dense the experience of corporate
software officials. Obviously, this
will mean a heavy dose of courses on
modern methodologies such as struc-
tured programming, modularization,
software specification development,
testing, and the like. But equally
important in the training of a corpo-
rate software engineer are the kinds
of communications and management
skills needed for work on team soft-
ware projects.

“There’s an intrinsic difference
between a single-man software pro-
ject and the multiperson projects
that are common in industry, and
one of the reasons why computer
software projects have been typically
over budget is that people haven’t
understood this difference,” observes
Alex Hoffman, director of. TCU’s
computer science program.

As a result, he says, TCU’s curricu-
lum will include communications-
oriented courses with subjects rang-
ing from “‘effective participation in
small, task-oriented groups’ to
methods of writing effective software
user documentation. Also included
will be management and economics-
related courses dealing with software

development costs, hardware-soft-
ware tradeoffs, and techniques for
managing software development per-
sonnel and resources.

In demand. Industry sources con-
firm the demand for more college-
trained software engineers. “Soft-
ware engineering with management
overtones is a very recent develop-
ment, and we need as much of it as
we can get in the colleges,” says
Douglas S. Johnson, an official in
Texas Instruments Inc.’s advanced
software technology department in
Dallas.

To date, industry has been at-
tempting tq take up the slack
through in-house training and the
use of independent companies that
offer seminars on software engineer-
ing techniques. Several universities
are also said to be developing full-
blown graduate programs like the
one planned at TCU. In general,
Fairley notes, software engineering
textbooks have become much better
lately and should be adequate for the
new educational thrust. “My biggest
concern now,” he concludes, “is
whether there will be enough quali-
fied instructors available to teach
these courses.”  -Wesley R. Iversen

Military

New missile
would bank to turn

Researchers at the Air Force Arma-
ments Laboratory, Eglin Air Force
Base, Florida, have completed simu-
lations of the guidance and control
sections of a new generation of air-
to-air missiles known generically as
bank-to-turn types, or BTTs. As
described by Air Force personnel,
BTT missiles sound almost unbeata-
ble. BTT missiles would have a semi-
elliptical cross section and an overall
shape like that of a lifting-body reen-
try vehicle, but with additional stub
wings, unlike the finned, pipelike
missiles of today.

Rather than throwing over a
rudder and skidding through a turn
as present missiles do, BTTs would
roll left or right, changing the direc-
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There's a new
Industrial Revolution.

And it starts with
Intel Microcomputers.

Intel, first from the beginning in ones, adding features and improving
microcomputers, is first to deliver a full reliability. They add performance while they
family of compatible 8- and 16-bit micro- cut costs, obsoleting TTL, PLC and relay logic
computer products built to tough it out in systems. And their low cost intelligence
the harsh reality of the industrial world. solves problems you just can’t afford to tackle
Now both OEMs and end-users with volume with larger computer systems.
requirements can take full advantage Now Intel single-board microcomputer
of the promise and potential of the products are available in a rugged industrial
microcomputer. chassis, with new, special purpose industrial

That spells success for designers of signal conditioning panels. For the first time,
chemical, plastic, textile and the power and economy of the microcomputer
other process control has been adapted for your industry,your

systems. . . success environment, your way of doing things.

for designers

of

Success starts with
Intel” Single Board
Computers.

Our industrial control line of products
is based on the iISBC™ family of 8- and
16-bit Single Board Computers—complete
microcomputer systems on a single,
standard-size printed circuit board,
fully assembled and rigorously tested.
Intel has led the way with single board
computers and offers you low cost
flexibility with a broad selection
of over 30 boards. Our Multibus™
architecture has become such a
widely accepted standard that today
there are scores of special purpose
M 74 D boards from dozens of independent manu-
d CD facturers, all compatible with the Multibus
’Bﬂv automated  architecture and easily integrated into the
5{ M[ﬁ test systems iCS 80™ Industrial Chassis.

and sophisticated

machinery controllers. .. . 5 ™
success for designers of any Intl'OdllClng the iCS 80
sort of automated control system. Industrial Chassis.
Microcomputers are already revolu-
tionizing scores of industries, revitalizing Now we’ve taken our family of board

existing applications and creating new products and built an industrial grade



chassis to house them. It’s in the industry
standard 19" wide configuration for rack
mounting or, in severe environments, for NEMA
cabinet mounting. We built the iCS chassis

to house up to twelve boards, mounted ver-
tically to take advantage of convection cooling.
We've built in four fans for forced air cooling.

So only the most severe applications will
require additional environmental isolation.
The iCS™ chassis, submitted for UL
approval, also includes your choice of 14- or

30-amp power supply. So no external
components are required.

Our boards have an incredibly high
reliability record—91,000 hours MTBF
for the iSBC 80/10™

Still, serviceability has been given special
attention. All iCS components can be
reached from the front of the chassis. Power
supplies are on quick-disconnect slide-in
rails. And slide-in/slide-out convenience
makes board exchange maintenance with on-
site spares practical. And faster than
waiting for any repairman.

Special Signal
Conditioning Panels
make the difference.

Using microcomputers in industrial
applications has, until now, required special
custom interface circuitry. Now Intel Signal
Conditioning Panels provide an alternative to
costly, custom design. They're heavy duty
printed circuit boards with rugged 14-gauge
terminal strips for field signal hook-up. All the
circuitry you need to convert signal levels from
the microcomputer domain to the levels
present in your environment-—and vice versa—
can be mounted on these panels.

The iCS 910/920/930™ panels provide
termination and conditioning for analog
inputs, opto-isolation for digital input/output,
and interface for high power AC and DC
signals. They mount face-out in the iCS
chassis, or in a standard 19" rack or NEMA
cabinet.

¥ .
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RMX/80" real
time software gets
you started.

RMX/80 software is the framework that
makes it easy to develop dedicated, low-cost
iSBC systems that monitor and control multiple
asynchronously ocurring events. With
RMX/80 software, you can develop each task
in your application in small manageable modules.
Then communication between modules,
synchronization and prioritization of tasks
is managed by the RMX/80 executive.



Intel’s Intellec’ system

and in-depth development
support speeds and
simplifies programming.

Choosing Intel’s family of control
products for your industrial automation
application can give you a big competitive
edge. An integral part of that decision is
how to manage software development.

Intel helps ensure your success with
the Intellec® Microcomputer Develop-
ment System. It provides a choice of
programming languages and advanced

debugging capability with [CE™ 2

In-Circuit Emulation. With simple com-
mands, ICE™ emulation provides control
of program execution and symbolic debugging.

The Intellec system speeds and simplifies
the development of your application programs
and your configuration with the RMX/80
modules. It’s a complete, self-contained
software development center. The Model 230,
for example, includes a standard typewriter-
style keyboard and CRT display for operator
interaction.

High-level languages provide fast
composition of even very complex programs.
FORTRAN-80, the language most control
engineers know best, is ideal for computational
applications. And the BASIC-80 interpreter
gives industrial users a programming language
that’s easy to learn and use. The Intellec system
also puts at your fingertips the world’s most
widely-used microcomputer language, PL/M.
PL/M is available for both 8- and 16-bit
single board computer systems. You use the
Intellec system to generate RMX/80 task
modules in any of these languages.

Once your application program is
finalized, you use the Intellec Universal
Prom Programmer to permanently store
the program on non-volatile Intel®
EPROM s (erasable, programmable read
only memories) that plug into your single
board computer. Your application programs
can be easily designed to be stored in

N

2
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cost-effective

EPROMs. So there’s

no chance of programs

being lost or accidentally al-

tered. EPROMs eliminate the need to

re-load programs at every start-up, and eliminate
costly program loading peripherals.

reliable,

No need to wait for success.

You can begin writing your own success
story with one call to the Intel sales office in
your area. That puts you in touch with an Intel
field engineer. He can show you how to
configure the optimum microcomputer-based
system for your needs. And can show you how
to purchase the complete Industrial Control
Success Manual.

The complete iCS Industrial Control
product line, including Intellec Development
aids, is available now. So don’t delay. Call
your nearest Intel sales office or distributor.

Or write Intel Corporation, 3065 Bowers
Avenue, Santa Clara, CA 95051.

» l I l l [ ]
Circle 210 for more information. Circle 211
for configuration and pricing assistance.

U.S. and Canada Sales Offices: Huntsville, Alabama (205) 883-2430 O Phoenix, Arizona (602) 242-7205 O San Diego, California (714) 268-3563 O Santa Ana, California
(714) 835-9642 O Sherman Oaks, California (213) 986-9510 O Santa Clara, California (408) 987-8086 O Denver, Colorado (303) 758-8086 D Danbury, Connecticut

(203) 792-8366 O Ft. Lauderdale, Florida (305) 771-0600 O Orlando, Florida (305) 628-2393 O Oakbrook, Winois (312) 325-9510 O Hanover, Maryland (301) 796-7500

O Chelmsford, Massachusetts (617) 667-8126 O Southfield, Michigan (313) 353-0920 O Bloomington, Minnesota (612) 835-6722 O Edison, New Jersey (201) 494-5040 O
Hauppauge, New York (516) 231-3300 O Poughkeepsie, New York (914) 473-2303 O Rochester, New York (716) 328-7340 O Dayton, Ohio (513) 890-5350 O Cleveland, Ohio
(216) 464-2736 O Fort Washington, Pennsylvania (215) 542-9444 O Dallas, Texas (214) 241-9521 O Houston, Texas (713) 784-3400 O Bellevue, Washington (206) 453-8086
O Milwaukee, Wisconsin (414) 747-0789 O Ottawa, Ontario, Canada (613) 829-9714 Europe: Brussels, Belgium, Tel: (02) 660 30 10, Telex: 24814 O Rungis Cedex, France,
Tel: (01) 687 22 21, Telex: 270475 O Bromma, Sweden, Tel: (08) 98 53 90, Telex: 12261 O Oxford, England, Tel: (0865) 77 14 31, Telex: 837203 O Muenchen, Germany,

Tel: (089) 55 81 41, Telex: 523 177 Israel: Haifa, Tel: 972/452 4621, Telex: 922 46511 Japan: Tokyo, Tel: (03) 426-9261, Telex: 781-28426

United States and Canadian distributors: Arrow Electronics O Alliance O Almac/Stroum O Component Specialties O Cramer O Hamilton/Avnet O Harvey O Industrial
Components O Pioneer O Sheridan O Wyle/Elmar O Wyle/Liberty O L.A.Varah O Zentronics
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tion of lift exertion, and so use lift
rather than brute force to turn.

The payoff would be immense.
Roll rates could exceed 600° per
second, and BTTs could turn so tight-
ly that they would pull more than
100 gravities. In addition to their
high maneuverability, BTTs would
have a speed range of Mach 0.5 to
2.5, an acceleration of 100 g or
more, an altitude range from sea
level to beyond 50,000 feet, and
other advanced characteristics. All
those, according to one Air Force
source, would make a BIT ‘“almost
impossible to evade.”

Difficulties. There was concern at
first that this very performance
would also make BTTs almost impos-
sible to produce. For example, the
common analog autopilots used in
most missiles are fast-acting, but
when confronted with a combination
of fast changes in speed, g force,
missile weight (with fuel burn-off),
altitude, and tracking commands,
analog units are just not adaptable
enough. There were also questions
about the ability of infrared seekers
to hold onto a target through the
tight maneuvers possible with a BTT.
Finally, there was doubt about the
speed, stability, and durability of
existing control-surface actuators.

So the Eglin engineers assembled
key sections of a simulated BTT
missile in their lab using analog and
digital computers to control the
simulation, a test stand for an
infrared seeker, dummy controls for
the actuators to operate, and a digi-
tal autopilot to “fly” the simulated
missile. The IR seeker came from the
Missile Systems division of the
Raytheon Co., Bedford, Mass.; the
autopilot from the Columbus (Ohio)
Aircraft division of Rockwell Inter-
national Corp.; and the actuators
from the Airesearch Manufacturing
division of Garrett Corp., Los An-
geles.

An IR source was suspended above
the seeker head, which was then
mounted in a six-degree-of-freedom
gimbal system. The source was then
moved by the Eglin computers to
simulate the movements of a plane in
wild evasive action. The seeker
tracked the source successfully, held
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lock, and generated accurate point-
ing data for the digital autopilot,
which in its turn commanded the
actuators at their dummy controls.
The Eglin computers monitored the
movements of the dummy control
surfaces and found them accurately
tracking their projections.

It all worked, and all with off-
the-shelf hardware, according to
Robert M. McGehee, BTT develop-
ment program manager. That means
that the electronics are equal to the
task and that the BTT program can
proceed with airframe optimization.
Some wind-tunnel tests have already
been performed, and the Air Force is
closing in on a configuration with far
less drag than present missiles —one
more advantage of the BTT ap-
proach. -James B. Brinton

Automotive

Ford to offer
electronic door locks

Motorola Inc. will supply the bulk of
up to 100,000 microcomputers to
help lock and unlock the doors on
Ford Motor Co.’s 1980 luxury cars.
The microprocessors will be part of a
system Ford is planning to offer on
the new Thunderbird, Mercury Cou-
gar XR-7, Lincoln Continental, and
Continental Mark VI [Electronics,
June 7, p. 36].

To protect the microprocessor
from climatic conditions, Dearborn,
Mich.-based Ford will mount it
inside the passenger compartment or
in the trunk, depending on the car.
But the push buttons that signal
combinations of numbers to the
microcomputer are mounted, of ne-
cessity, on the outside of the door in
a horizontal row above the keyhole.
Each car will have an ordinary lock
acting as a backup to the electronic
locking system.

Subcontractors. The Motorola
chip, one of its MC 141000 series of
4-bit microcomputers with on-chip
read-only and random-access memo-
ry, from its Integrated Circuit divi-
sion in Austin, Texas, is assembled
into the controller module by the

Essex group, a subsidiary of United
Technologies Corp. ITT’s Automo-
tive Electronic Products division sup-
plies the button assemblies.

The system unlocks the driver’s
door when a preprogrammed five-
digit code is entered through the
keyboard. Although there are only
five buttons, the codes are based on
10 numerals, with each button repre-
senting two numerals.

Each unit will come with a
factory-set five-digit combination.
This code is stored, along with the
operating program, in a nonvolatile
ROM. The driver can also change the
combination —for-example, when the
car is left in a parking lot—simply
by punching a new code into the key-
board within 5 seconds of entering
the preset combination. The new
combination, stored in the random-
access memory, can be changed
simply by repeating the sequence
with a different code.

More. The “keyless entry system,”
as Ford calls it, can also open the
other doors and release the trunk lid.
Including powered door locks, it will
sell for about $200.

To lock the car, the driver pushes
two specified buttons simultaneously
as he leaves the car. The microcom-
puter relocks all the doors when the
driver’s seat is occupied, the ignition
is turned to drive, and the transmis-
sion control lever is moved through
reverse. -David Whiteside,

McGraw-Hill World News

Sensors respond
to fluid level

As self-service gas stations and long
gas lines proliferate, more and more
motorists suffer for lack of the
simple, regular maintenance checks
once performed by the gas station
attendant. But Texas Instruments
Inc. says a new silicon sensor it has
developed can partially solve the
problem. Believed by TI to be the
first solid-state device to be used for
fluid-level detection, the sensor has
already been employed in some 1979
cars built in England. It serves as
part of a system designed to warn a
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motorist when the engine oil level is
low.

The system does not replace the
oil pressure switch but instead
checks the fluid level each time the
auto is started. When there is too
little oil, it triggers a flashing dash-
board light that remains on until the
engine is shut off. The system could
just as easily detect levels of engine
coolant, transmission fluid, brake
fluid, or other liquids.

The design of the tiny 20-by-20-
mil sensor relies on the temperature
dependence of the resistivity of sili-
con to differentiate between the
presence or absence of a liquid.
When current is applied to a silicon
resistive element installed, for in-
stance, in an engine crankcase, the
voltage drop across the sensor
depends upon whether or not it is
immersed in the- oil. The thermal
conductivity of air is much lower
than that of oil, so resistivity is
measurably higher when the sensor
is in air than when it is immersed in
the oil, explains Klaus Wiemer,
discrete products development man-
ager at TI's Electronic Devices divi-
sion in Dallas.

TI began developing the level
sensor in 1977 on a nonfunded but
proprietary basis with Chrysler
Corp. More than 100,000 sensors
were delivered to Chrysler, says
Wiemer, to be used in 1979 Chrysler
Avengers built in England. That
contract has now ended, however,
and TI is now talking with various
automakers regarding the use of the
device in U. S.-made cars as early as
the 1982 model year. The Dallas
firm is also working with one over-
seas manufacturer on a multiplexing
arrangement so that several auto
fluid reservoirs could be monitored
with a single circuit package.

Though Chrysler provided its own
discrete circuitry to work with the Ti
sensor, Wiemer says TI's linear
design group is currently developing
an integrated circuit that could
handle the sensor outputs and could
thus save automakers the trouble of
designing their own. TI is also work-
ing on ways to automate further the
manufacture of the tiny fluid level
sensor, says sensor development
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News briefs

National Semiconductor grows 48% to $719 million

As evidence that the semiconductor industry is in a boom time, National
Semiconductor Corp., Santa Clara, Calif., reports total fiscal year 1979
revenues were $718.8 million, up 46% over 1978's $494 million. Moreover,
revenues for the fourth quarter, which ended May 31, were up 51% over a
year ago to $200.5 million, and profits for the fiscal year jumped 52% to
$34.3 million. President Charles E. Sporck attributes the growth to record
production levels and additional capacity at plants worldwide. He states that
the momentum in component demand has continued, adding that for the
rest of calendar year 1979 “the rate of growth for components and systems
orders is expected to slow, although we see no signs of slackening.’" Sporck
says he expects National to become a billion-dollar company within the next
few years.

Itel, Amdahl hit by IBM 4300

The aftershocks of IBM's 4300 series computers, coupled with an increasing
industry trend toward leasing, hit two high-flying California plug-compatible
mainframe manufacturers hard. itel Corp., San Francisco, announced that
“‘substantial losses’’ by its problem-plagued data-products group, about one
half of the business, will mean a loss of approximately $10 million in second
quarter continuing operations, compared with $9.4 million earnings for the
same period last year [Electronics, Sept. 14, 1978, p. 96). The marketing
and leasing company says it will cut costs through layoffs and an aggressive
new pricing and leasing program on its computers, which are supplied by
Hitachi and National Semiconductor Corp.

In Sunnyvale, Amdahl Corp. says it expects only to break even in the
second quarter, even though it is shipping as many or more mainframes as in
any previous quarter, an announcement that sent its stock tumbling. The
reason is that more customers are leasing than buying, which industry
analysts attribute to expected price cuts by IBM and to the new high-end
mainframes that are expected from Amdahl and IBM.

Action on the codec front

In what some observers believe to be a harbinger of more to come soon,
Stromberg Carlson placed one of the largest orders to date for coder/de-
coder parts—for about $2 million worth to be built by Mostek Corp.,
Carroliton, Texas. In a separate announcement, Mostek’s telecommunica-
tions effort received an added boost with word that Fairchild Camera and
Instrument Corp. will second-source the Texas company's MK5116, 5151,
and 5156 codec parts. Fairchild will not receive masks but plans to make its
own copies of the Mostek complementary-MOS parts— perhaps by year-
end. The arrangement is the second involving codecs from major semicon-
ductor manufacturers. Texas Instruments announced plans earlier to second
source ltel Corp.’s codec design, which is done in competing MOS technolo-
gy [Electronics, March 29, p.48). Mostek is said to be negotiating with
the French firm Thomson-CSF and with another U. S. company as possible
additional sources for its codec parts.

The Mostek-Fairchild arrangement, which does not cover filters or other
parts, could put added pressure on other codec manufacturers to sign up
second sources. Motorola, which announced plans last year for a three-chip
set, including a C-MOS codec and filter and a bipolar subscriber-loop
interface circuit [Electronics, Sept. 14, 1978, p. 48), is holding discussions
with RCA Corp. as a possible second source for telecommunications parts.

CCDs to help warn against intruders

RCA Corp.'s Advanced Technology Laboratories, Camden, N. J., and the Air
Force are working on a perimeter surveillance system based on a chip that
combines infrared sensors and charge-coupled devices. The IR-CCD chip,
placed at various locations, would be tied into a microprocessor-based
signal processor that compares a time-averaged video signal from each
sensor element with the sensor’s instantaneous output.
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Technological leadership

Listen, talk and save a lot
with the one and ogxly
octal GPIB transceiver.

Up to now you had to choose either a fast, high-
power 488 bus transceiver or a slow, low-power
one. The first gave you minimum prop delay but
used 30 mils per channel. The other saved power
but was molasses in January.

Now we've combined speed, low power and octal
organization in the MC3447 GPIB transceiver and
significantly cut your parts count, board space and
cost to boot.

Just two will do

Using a maximum of just 11.5 mA per channel
(talk mode, all drivers on) the MC3447 hums along
at 50 ns max prop delay with a fast, 30 ns channel
to meet turnaround delay requirements of the
protocol ATN and EOI signals.

And that's fast enough to meet virtually all of
today’s applications.

Its octal configuration means you get the job
done with only two parts instead of four so you
can group 16 bus lines in two groups of eight. Its
internal. 4-1-1-1-1, enable and channel organiza-
tions are optimized so no added TTL is required.
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You use just one part to cover both 8-bit slots
in the 16-bit GPIB with no extra logic.

A new standard for 488

Low power consumption has been achieved by
trading a minimum of speed for low current drain
on non-critical channels. Of course, bus termina-
tions are provided.

Other nifty specs include three-state outputs,
high impedance inputs, 50 mV receiver hysteresis,
power up/power down protection (no invalid info
transmitted) and no bus loading when power is
removed.

Listen, we'll send you a complete data sheet.
Talk to us: Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036. And save.

We're committed to supplying state-of-the-art
in volume. Our technology, time after time, is
your assurance of

Innovative systems
through silicon.

@ MOTOROLA INC.
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CMOS/LSI DIGITAL
TONE RECEIVER

CIRCUIT MT8820

Featuring:
@ CMOS Low Power Consumption
® Wide Operating Ranges
—Supply Voltage: 5 to 15 volts
—Temp. Ranges: —55 to 125°C &
40 to 85°C
® Decodes all 16 DTMF Digits.
@ Has 3 Selectable Output Codes.
® Latched 3-State Buffered Outputs.
® Uses Std. 3.58 MHz TV Crystal
@ Detect Times: 10 to 30 MS.
@ Adjustable Detect & Release Times
® 5td. 24-Pin Plastic & Ceramic DIP.
® Immediate Delivery
©® LOW PRICE:
$15.00 ea. in Qty's of 100-up
Contact the leader in tone receivers and
CMOS technology for more information

G N 1745 JEFFERSON DAVIS HWY
SUITE 611
ARLINGTON. VA 22202
TEL 703-243°1600
a4
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manager Wayne Tarpley. Though
the units were sold for more than $2
each under the Chrysler contract,
automation is expected to bring the
price to a $1-per-unit range initially,
with large-volume production even-
tually driving the price as low as 50
cents each. -Wesley R. Iversen

Government

Remote monitoring
checks out sites

The Federal Aviation Administra-
tion is pushing ahead with a program
for monitoring the performance of
its radar and communications instal-
lations remotely, over phone lines or
microwave links. Meeting in Kansas
City, Mo., in late March, FAA engi-
neers made the final choice of equip-
ment for the so-called R-2508
remote maintenance monitoring pro-
ject, which joins microprocessor-
based automatic test equipment via a
general-purpose interface bus and
controls it by a desktop computer.

R-2508 is the area designation on
aviation maps that stretches north
from Lancaster, Calif., about 140
miles and is approximately 110 miles
wide. Within it are the Naval Weap-
ons Center at China Lake, Calif.,
Edwards Air Force Base, and other
small military enclaves. The remote
maintenance monitoring project for
the R-2508 area is a joint Air Force—
Navy-FAA effort (with 86% of its
funds from the military and 14%
from the FAA) set up to provide the
monitoring of eight remote radar
sites in California and Nevada. The
first three radars are slated to be
installed at Navy facilities in Cali-
fornia’s Mojave Desert. The moni-
tors are to be in place “before the
end of 1980, perhaps in October,”
says Harvey Bresler, assistant in Los
Angeles to the FAA’s airways facili-
ties service director.

By 1985, the monitoring scheme
could be instituted at all 300 or more
FAA radar facilities in the U. S. The
first to get them will be sites, often
containing long-range radars, that
are remote and relatively inaccessi-

ble, according to John Hesla, project
engineer at the Los Angeles en-route
automation engineering section.

At present, maintenance monitor-
ing is performed by technicians who
travel to the site. There they spend
anywhere from one to four hours
recording readings that ensure the
correct operation of radar and com-
munications equipment. It costs
about $140,000 to train the journey-
man technician, whose GS-12 rating
qualifies him for a yearly salary
ranging from $23,000 to $27,000,
according to the FAA. With remote
monitoring, says Hesla, technicians
of a GS-9 rating ($15,000) could be
hired and fewer would be needed.

In the monitoring setup, a desk-
top controller is programmed to
coordinate readings that are sent to
a central command center. Measure-
ments are made by microprocessor-
based programmable instruments,
permanently connected to test points
in the equipment, that rapidly com-
municate with the controller over a
standard IEEE-488 8-bit parallel
bus. For the R-2508 program, data
will be transferred to the central
facility via a microwave link.

Tests completed. The concept is
not theoretical. A nine-month test
conducted at the San Pedro, Calif.,
long-range, air-route-surveillance ra-
dar facility was followed by a 10-
week trial at a Long Beach, Calif.,
airport-surveillance radar site.

“Overall system performance was
virtually perfect throughout the
demonstration period,” says Hesla,
who coordinated the program.
“There were no failures in the [mon-
itoring] equipment or in the inter-
face even though the equipment was
cycled hundreds of times and was
sometimes operated for weeks with-
out interruption,” he continues.

The monitoring at San Pedro took
only 40 seconds to make all the
measurements usually handled by a
technician, according to Hesla. He
also points out the automated
scheme is orders of magnitude more
repeatable than a technician’s meas-
urements. For one thing, human
errors in setup are eliminated, as are
the parallax errors that occur during
meter readings. -Electronics staff



SCIENCE. "SCOPE

In honor of their Pioneer Venus mission success, Hughes and NASA's Ames Research
Center have received the Nelson P. Jackson Aerospace Award from the National
Space Club. The award is made annually to the firm most responsible during the
preceding year for outstanding contributions to the space, missile, and aircraft
fields. Hughes designed and built the five spacecraft that penetrated the Venu-
sian atmosphere last December, as well as the vehicle that was placed in orbit
around the planet and continues to send information to Earth. Ames manages the
project. Hughes previously won the award in 1968 for its Surveyor moon landers.

All three types of U.S.-built wide-body jetliners will carry Hughes passenger
entertainment and service equipment now that Pan American World Airways has
ordered the system for its new Lockheed L-101ls. The system, transmitting
multiplexed signals at rates up to 5 million bits per second, provides stereo
music and movie sound tracks, plus reading light and flight attendant call ser-
vice. An earlier system is standard equipment on all McDonnell Douglas DC-10s.
Also, 14 operators of Boeing 747s, citing high reliability and low operating
costs, have chosen the system as either original or replacement equipment.

01d pastel masterpieces may retain their beauty with help from modern electron-
ics, specifically from an electrostatic plate that prevents the chalky pigment
from flaking. The plate consists of positive and negative circuits laminated in
plastic. When placed behind a drawing and given a 10,000-volt potential, it
generates a field of static electricity that holds the pastel particles to the
surface of the paper. The unit and painting are enclosed in a dust-free frame
to prevent contamination. Tests to date indicate the plate is superior to
existing conservation methods because it virtually stops flaking. Also, unlike
spray fixatives, it does not alter certain colors. Hughes built the plate at
the request of the Conservation Center of the Los Angeles County Museum of Art.
The Armand Hammer Foundation provided funds.

Hughes Industrial Electronics Group -- with locations in Carlsbad, Irvine, New-
port Beach, Torrance, and Sylmar, California -- is seeking engineers, computer
scientists, and physicists. Products include image processors/sensors, lasers,
microelectronic production equipment, computer graphics, automated circuit test-
ers, microelectronic devices, frequency control devices, microelectronic commu-
nication systems, facility management systems, electronic modules, connecting
devices, flexible circuitry, solar cells/simulators, microwave traveling-wave
tubes, microwave tube amplifiers, microwave solid-state products, microwave com-
munications systems, and thermal products. Send resume to: John G. Wilhite,
Hughes Aircraft Company, IEG-SE, P.0. Box 2999, Torrance, CA 90509.

A new traveling-wave tube amplifier (TWTA) designed for satellite communications
uses offers high efficiency in a rugged but lightweight package. The device,
designated Model 1264H, originally was developed and built by Hughes for the
Tracking and Data Relay Satellite System. It operates in the range from 3.7 to
4.2 gigahertz with output power of 5.5 watts. Other specifications: saturated
gain of 55 dB, an operating life of 10 years, and weight of three pounds.

Creating a new world with electronics
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 HUGHES

HUGHES AIRCRAFT COMPANY
CULVER CITY.CALIFORNIA 90230



PICK YOUR POWER SUPPLY
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AMPS. FROM INTERSIL.

RAIL-TO-RAIL.

The ICL7611 family of ultra-low power CMOS op-
erational amplifiers operates perfectly on a 1V
supply. A single battery for instance. They require a
fraction of the voltage of the bipolar OP AMPs
you’re using now. Yet, output swing is within milli-
volts of the supply rails. And they operate from
+12V to £8V. Or, from a single +5V logic supply.
What you get is low voltage operation with usable
output swing.

LOW POWER.

If you're looking for low power, Intersil’s delivering.
In CMOS OP AMPs. In fact a whole family. Many
with a unique quiescent current programming
pin which can be set for standby currents of 10uA,
100uA or ImA...with no external components.
What you get is ultra-low power consumption:
Down to 10uW. That means reduced power supply
and cooling requirements.

LOWEST INPUT CURRENT OP AMPs.

1pA (Typ.). That’s it. Compare that to the Industry
Standard BiFET’s 30pA requirement. High accu-
racy performance in high impedance applications.
10"Q) input impedance plus ultra-low noise current.

SINGLES. DUALS. TRIPLES. QUADS.

Right now, there are 11 versions in the ICL7611
family of CMOS operational amplifiers, including
types with extended input common mode voltage
ranges that go beyond both supply rails and others
with input voltage protection of up to *200V.
Internally and externally compensated versions are
also available. All have input currents of 1pA (Typ.).

TYPICAL PERFORMANCE.
@Vs= %5V, 25°C

Vos 3mV

Iy 0.5pA

I 1pA

Ay 100 db

CMRR 90 db

PSRR 88 db

Iq—Programmable 10uA |100uA | ImA | (per channel)
Slew Rate 016 |.16 1.6 Vius
Bandwidth 044 .48 1.4 MHz

PICK YOUR SPECS.
Vos specifications down to 2mV MAX. Full mili-

tary temperature devices available (—55°C to
+125°C). Pinouts compatible with Industry Stan-
dard OP AMPs. And, prices that start at 75¢ @ 100
pieces for singles...$2.55 for quads.

MORE THAN CMOS: MAXCMOS."

The ICL7611 family of OP AMPS are manufac-
tured using Intersil’s proven MAXCMOS" process.
A process that delivers ultra-low power operation.
That means ultra-cool performance that allows
high density packaging. You get maximum relia-
bility...from a proven process. And, you get to pick

your power supply.
INFORMATION FAST.

Proof not claims. From your Intersil Sales Office
or Franchised Distributor. Or, send us the coupon
below. We’ll send you back complete information
on the MAXCMOS™OP AMPs that operate on 12V
to =8V supply...a single cell battery, for instance.
TM-MAXCMOS is a trademark of Intersil, Inc.

INTERSIL SALES OFFICES:
CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach
(213) 436-9261 « COLORADO: Aurora (303) 750-7004 « FLORIDA:
Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale (312) 986-5303
* MASSACHUSETTS: Lexington (617) 861-6220 « MINNESOTA:
Minneapolis (612) 925-1844 « NEW JERSEY: Englewood Cliffs
(201) 567-5585 « OHIO: Dayton (513) 866-7328 « TEXAS: Dallas
(214) 387-0539 « CANADA : Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:
Advent/Indiana ¢ Alliance Electronics ¢ Arrow Electronics * Bell
Industries/Century Electronic Division * CESCO * Component
Specialties Inc. * Components Plus * Diplomat Electronics Inc.,(FLA)
* Diplomat Electronics Inc., (N]) * Harvey Federal Electronics
* Intermark Electronics ¢ Kierulff Electronics ¢« LCOMP ¢ Parrott
Electronics * R.A.E. Ind. Elect. Lid. * RESCO/Raleigh * Schweber
Electronics * Sheridan Associates * Summit Distributors Inc. ¢
Wyle Distribution Group * Zentronics Lid.

INMEIRSIL |

Analog Products —Linear Circuits

10710 No. Tantau Ave., Cupertino, CA 95014
(408) 996-5000 TWX: 910-338-0228

(800) 538-7930 (Outside California)

Gentlemen,

Send me complete information on your
ICL7611 Family MAXCMOS™ OP AMPs.
— While you're at it, send me your 20 x 24" Bertrand Russell poster.

Name -
Company _

Address ==

City - _ S

State. _— _Zip

-----------------1



And now
6-bit, 33nsec
A/D converter

onlyﬂ8Q$93

has become popular in many video Let us show you how you can go

speed applications. digital...economically. Available from
This new low price will also make stock from Hamilton /Avnet. Forimme-

it interesting to designers who have diate information call (213) 535-1831,

been using 4- or 5-bit converters but or send coupon. TRW keeps you

have longed for higher resolution. ahead in digital signal processing.

------------------------------------------------------q

TRW LSI Products

An Electronic Components Division of TRW Inc
P.O.Box 1125

Redondo Beach, CA 90278

Please send data on the new TDC-1014J 6-bit monolithic video A/D converter.

We're doing it again. We shook up the
industry when we developed and
introduced our monolithic video speed
A/ D converters. Now, because of
increased sales and production capa-
bilities, we're able to slash the price

of our 6-bit device, TDC-1014J to only

Name

$93 (in 100s). Company
Because of its exceptional accu-
racy, no sample and hold requirement, ot e o
a 33nsec conversion time, and power Address
needs of only 750mW, the TDC-1014J
City
Stat Zip

TRW/ s probucTs

Circle 60 on reader service card ...for Digital Signal Processing



VHSIC proposal
seeks to maintain
industry balance...

... as Congress weighs
funding compromise
In conference

Pentagon promotes
VHSIC’s Sumney
as Welsberg leaves

ISA standards coming
from DOD to Iinclude
microprocessors

Electronics/July 5, 1979

Washington newsletter

The Defense Department has altered the initial draft of its request for
proposals to begin research and development on very high-speed integrated
circuits (VHSIC). The move seeks to mollify the House Armed Services
Committee, which fears the program might alter the semiconductor
industry’s strong competitive balance by favoring some contractors. Key
elements of the VHSIC proposal request, called Phase Zero and delivered to
63 companies near the end of June, ask companies to specify plans to
freely sell industry the products resulting from VHSIC —chips and produc-
tion equipment; plans for second-sourcing other manufacturers; chip archi-
tectural approaches; VHSIC commonality potential among a spectrum of
military systems; and corporate estimates of possible military market
volume. An industry briefing is set for July 16 at the Army’s Electronics
Research and Development Command, Fort Monmouth, N.J., with
industry responses to the Phase Zero request due Aug. 6.

The Pentagon’s move on VHSIC came just before the first July sessions of a
House-Senate conference committee for resolving differences in the fiscal
1980 armed services budget. The House Armed Services Committee had
eliminated the $30.4 million sought to begin triservice R&D for VHSIC
[ Electronics, May 24, p. 63], while its Senate counterpart had approved
the request after dropping plans to increase funds. The Senate authoriza-
tion calls for the Army to get $12 million, the Navy $10.4 million, and the
Air Force $8 million. A decision is expected by the conference committee
before September.

The Defense Research and Engineering directorate, which oversees VHSIC,
underwent a management reshuffling June 30 with assignment of
increased responsibility for all Defense Department electronic devices
programs to project chief Larry H. Sumney [Electronics, Sept. 28, 1978,
p. 12]. Sumney will report directly to Ruth M. Davis, deputy under
secretary for research and engineering. His move stems from the return of
Leonard Weisberg, until now director of electronics and physical sciences
on Davis’s staff, to industry after nearly four years of Government service.
Insiders say his successor will not be named for ‘““a couple of months.”

Weisberg says he advanced his resignation from September to beat the
July 1 start of a new ethics law that prevents Federal managers for two
years from joining any company with which they have had business
dealings while in Government. Weisberg, former research vice president at
Itek Corp., Lexington, Mass., has made no commitments yet and will take
an extended vacation.

The Defense Department will recommend within 60 to 90 days its first
standardization form and process for an instruction-set architecture (1SA)
for its computers “that will attempt to include the microprocessor as
well,” according to the Directorate of Defense Research and Engineering’s
H. Mark Grove, assistant for computer resources and electronics. ISA, a
much-discussed issue at last month’s Washington meeting of the Armed
Forces Communications and Electronics Association, where Grove spoke,
is defined as those computer properties a programmer must know to write
a time-independent machine-language program, including instruction set,
program-controlled registers, and data structures.

61
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Washington commentary

The poisoned environment of the EPA

The Environmental Protection Agency works
out of a shopping mall’s makeshift offices in the
Washington waterfront section known as South-
west. The facilities mirror EPA’s widespread
image as an agency that was put together quick-
ly on a foundation of good intentions and not
much else. Thus far, its record of bureaucratic
bungling has earned it almost as many enemies
among the ranks of environmental professionals
now as it initially had within the industries it is
supposed to oversee.

Can capacitors cause cancer?

The most recent example of the EPA’s inepti-
tude is its inability to follow through on its ban
on the use of polychlorinated biphenyls. PCBs,
now suspect as a possible cause of cancer, used
to be a component of oil-filled capacitors as well
as other nonelectronic products before the EPA’s
ban became effective earlier this year. Capaci-
tor makers like Aerovox Inc. of New Bedford,
Mass., saw the ban coming, of course, and
substituted the compound known as DOP—dioc-
tyl phthalate—for the PCBs in their products
months in advance of the EPA deadline.

Now industry’s problem is to get the EPA to
follow through on its related ruling more than
16 months ago that PCBs must be destroyed by
incineration. The agency has yet to designate a
single industrial incinerator for burning PCBs
despite the fact that containers of waste have
piled up at industrial plants and warehouses
leased by producers.

Aerovox president Clifford H. Tuttle Jr., who
also chairs the Electronic Industries Associa-
tion’s ad hoc committee on liquid dielectrics,
suspects the EIA *‘may have to respond as envi-
ronmentalists do and take the EPA to court
before we can get action on the incinerators.”
That should add substantially to the EIA
committee’s legal fees, which Tuttle estimates
already amount to about $150,000.

EPA administrator Douglas M. Costle got a
strong letter from the EIA committee chairman
in mid-June in which he argued that “despite
frequent promises of action by the agency, no
incinerator sites have been approved and no
approval is expected in the near future. The
time has come, therefore, for you to take firm
and vigorous action to insure the prompt availa-

bility of incinerators for PCB liquids.”

Asked for comment a week after the letter’s
delivery by hand, an EPA spokesman said the
agency “doesn’t know of the letter. No one here
can find it.” A subsequent call to the EPA a
couple of days later determined that the letter
had been located in the office of the general
counsel but had not yet been read. The EPA’s
new position: the issue is “being studied.”

What has the EPA been doing since it estab-
lished the PCB incineration requirement more
than 16 months ago? Trying to locate facilities
capable of burning PCBs at a temperature high
enough to destroy the chemical, according to
another EPA source. Rollins Environmental
Services has been trying to do “a test burn for
several weeks,” the official explained, but faces
strong opposition from environmentalists living
in the vicinity of its Bridgeport, N. J., incinera-
tor.

Meanwhile, PCB wastes continue to accumu-
late at many sites, all of which require security
precautions and any one of which could produce
a dangerous leak or other environmental hazard.
Tuttle estimates that one Arkansas site alone
may contain between 500,000 and 1 million
pounds of PCB. “This worries me much more
than the economics of storage,” says Tuttle. “I
am not a strong environmentalist,” he concedes,
*yet I can see this as a dangerous problem.”

Thinking things through

There are other valid conclusions that may be
readily drawn from the bungling of the PCB
issue, the broadest and most obvious being that
the EPA is not protecting the environment. The
agency has been around too long now for its
apologists to proffer the argument that its errors
are the product of growing pains in an organiza-
tion still in its infancy. That excuse long ago lost
what little credibility it may once have had.

The EPA has few, if any, friends in an indus-
trial community that finds the economic burden
of its regulations not being offset by the prom-
ised environmental benefits. Yet the agency
might gain a modicum of respect from business
if it could at least demonstrate an ability to
clearly think through each step it must take to
enforce its rules before they are promulgated.

-Ray Connolly

Electronics/July 5, 1979
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solid-electrolyte

TANTALEX' capacitors

in bullet-nose molded cases.

® Lead-taped and reeled for @ Capacitance values from

use in automatic insertion 1 uF to 56 uF.
equipment. @® \oltage range, 6 to 50V.
® Low leakage current. ® Operating temperature
: range of —55° C to +85° C;
® Low dissipation factor. to +125° C with derating.

For complete technical data, write for Engineering Bulletin
3533.10 to Technical Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01247.
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THE MARK OF RELIABILITY

a subsidiary of GK Technologies

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

Circle 63 on reader service card



Program into your bookshelf the
...and retrieve them instantly

As easy to read as any professional publication in electronics

Sample Listing

v Jones, John )

® Chmn & CEO, Microprocessor Div of Computers
Inc, 1023 W Warner Ave, Dayton, OH 45479, Tel (513)
555-2000. @ Born: Mar 26, 1926, Philadelphia, PA. @
Education: MBA, Harvard Business School, 1950; BSEE,
Univ of Ill., 1946; PhD (Hon), Yale Univ, 1977. ® Profes-
sional Experience: Natl Bur of Standards, 1956-74, Adm
Eng; Litton Ind, 1954-56, Sr Eng; NCR Corp, 1950-54,
Eng. ®Directorships: Computers Inc since 1975. @ Or-
ganizations: |EEE since 1946, Sec Head 1972-73; AAAS
since 1971; Midwest Ind Mgt Assn since 1974. ®
Awards: Fellow, IEEE, 1977; Public Service Award, City
of Dayton, 1976. ® Patents Held: 8 in computer circuits,
incl Special Circuit for Microcomputer Chip Design
1975. @ Achievements: founded Microprocessor Inc
1974; project manager on first application of micro-
processors for standard interfaces 1975. GV Books: 4
incl Small Circuits and Their Applications (editor),
McGraw-Hill, New York, 1975. @ Personal: married
1950 to Mary (Smith), children john jr, jJane Anne,
Kevin. @ Residence: 344 W 34th St, Dayton, OH 45403,
Tel (513) 555-4343.

Unique Convenience Feature
Index of biographees by affiliation,

A special 80-page index lists individual organiza-
tions, complete with the names and titles of top

® Name

@ Current title/organization/address/phone
@ Date, place of birth

@ Degrees earned/institutions/dates

® Previous affiliations/dates/highest positions
® Current directorships/starting dates

® Current organization membership/starting dates/
highest offices/dates

Honors, awards, prizes/granting group/dates
® Fields of patents/key patents/dates

@ Noteworthy products, designs,
accomplishments/dates

@ Published book titles/publishers/dates

Personal data

®

Contents
Preface
Key to Information in the Biographies

Table of Abbreviations
Alphabetical Practices
Biographies

Index of Biographees by Affiliation

employees. By looking up the names in the general
biography listing, you can get a complete profile of
the organization’s top management in a matter of
minutes. Plus an easy-access listing of independent
consultants in every electronics specialty.
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biographies of 5,240 of your colleagues...

any time you choose!

Profiles the Top Management of Major
Electronics Firms throughout the World —and more

McGraw-Hill’s

Leaders in

Electronics

Prepared by the Staff of
Electronics Magazine

651 pages

This is the only reference devoted solely

to biographies of the most influential people

in electronics. Worldwide in scope, it focuses
on 5,240 individuals: executives...technical
managers...designers and developers of im-
portant products and processes...government
and military officials...academics...editors and
publishers...securities analysts...directors of
trade and professional groups...and consultants.

With LEADERS IN ELECTRONICS on your
bookshelf, you no longer have to search
through many different sources for biographi-
cal data on your colleagues. What’s more, you
don’t have to strain your eyes reading minus-
cule type, nor do you have to waste valuable
time trying to decipher seemingly endless para-
graphs of abbreviations. Boldface type spot-
lights the various information categories so that
you can scan entries rapidly to pinpoint what
you need.

Order today using this coupon!

Return coupon to: :J (

Leaders in Electronics

P.O. Box 669 .‘Jﬁ .

Hightstown, New Jersey 08520
(609) 448-1700, ext. 5494

. . Name__
Send me ____ copy (copies) of Leaders in
Electronics on a 10-day money-back guarantee. | Title
understand that if { am not absolutely satisfied,

Company

further obligation. Otherwise, McGraw-Hill Address
will bill me $39.50 for each copy, plus applicable
sales tax, shipping and handling charges. City State . Zip

SAVE MONEY! Enclose payment in full, plus local sales tax, and McGraw-Hill pays all regular shipping and handling charges.
Ten-day money-back guarantee still applies.

Check enclosed —  Billme ____ Bill my company Company purchase order #

This offer subject 10 acceptance by McGraw-Hill.

I

I

|

I

: | may return the book(s) within ten days at no
I

I

I

I

L

Electronics/July 5, 1979



Introducing the world’s
fastest dual mode prescaler.
It handles up t01.25 GHz.

Now there's a1.25 GHz prescaler. ambient temperature range (0° to Or if other applications come to
And it gives you a choice. The RCA  85°C). And only a single 5 volt mind, call George Granieri at
CA3179 candivide by 64 or 256. power supply is needed. (201)685-6420 and talk it over.

Its high performance input char- The CA3179 is sealed with RCA's Price for 1,000 is $4.69. (We'l
acteristic permits interfacing directly ~ exclusive Gold CHIP process. Which  give you the first sample free.)
with low level signals. Sensitivity is gives you a gold metaliized hermetic For full data, contact your local
15 mV RMS (typical) at 900 MHz. chip in a 14-lead plastic package. RCA Solid State Distributor.

Yet power dissipation is only 325 Applications include: frequency Or contact RCA Solid State head-
mW (typical). So you get more synthesizers, high frequency quarters in Somerville, New Jersey.
reliable operation over a wider dividers, and data communications.  Brussels, Belgium. Tokyo, Japan.

Divided by 64.

Divided by 256.




Single CCD sensor,
for VCR use,
ylelds three colors

British firm uses
CRT technology
for flat-screen TV

Japanese ready
another 64-K RAM

Ex-Motorola head
to breathe life into
Plessey-Gl talks?

Electronics/July 5, 1979

International newsletter

A two-dimensional charge-coupled-device image sensor developed by
Nippon Electric Co. should enable its subsidiary, New Nippon Electric
Co., to market a small, light video camera for home video cassette recorder
applications late next year or early 1981. A prototype camera with only
one CCD sensor chip shown by the two companies performs better than the
consumer single-pickup-tube cameras now sold. The sensor, which oper-
ates in the interline mode for improved resolution, has 400 picture
elements horizontally by 492 vertically. It offers improved sensitivity,
especially at the blue end of the spectrum, because high-sensitivity junction
photodiodes are used for photoelectric signal conversion rather than the
MOS capacitors of other CCD arrays. Although standard scene brightness is
1,200 lux with an f2.8 lens, satisfactory operation can be obtained down to
80 lux with an f2 lens. An organic filter laminated onto the 567-
by-433-mil chip provides the chroma characteristics needed to derive a
color signal from the output of a single chip. A charge-transfer efficiency
of 99.999% makes for good color reproduction.

A miniature black-and-white television set with a 3-in. flat-screen display
could be in production within two years if a joint venture between Sinclair
Radionics Ltd., a National Enterprise Board-backed company, and an as
yet unnamed manufacturer goes ahead. Unlike other proposals for flat-
screen TV, Sinclair’s uses conventional cathode-ray-tube technology, but
with the axis of the electron gun parallel to the phosphor screen and a
patented arrangement of electrostatic plates to deflect the electron beam
onto the screen. A prototype ¥4-in.-thick tube w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>