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SHOULDN'T THE COMPANY THAT
WIRES THE WORLD’S MAINFRAMES,WIRE
THE WORLD’S PERIPHERALS?

Brand-Rex has been
supplying wire and cable to
the major mainframe manu-
facturers since the earliest
days of computer technol-
ogy. Everything from back
panel wire, to signal trans-
mission cable, to flat flexible
Tape Cable®, to intercon-
necting cable. All UL and
CSA listed; all cost/reliability
engineered.

The same product
diversity is available to

peripheral equipment manu-
facturers. Is your need hook- |8

up wire? We can usually
ship it from stock. Or are you
searching for plug-to-plug
compatible interconnecting

cables? If they're not in stock,
we're probably processing
the specific item you want.

Of course, wire and
cable isn't the only reason
computer people come to
Brand-Rex. They come
because we offer unbiased

BRAND-REX

ELLECTRONIC & INDUSTRIAL CABLE DIVISION

Circle 900 readers service card

technical assistance. No
preconceived solutions
based on a limited product
line. Because we have such
a broad capability, Brand-
Rex engineering specialists
can always recommend the
most functional, reliable and
economical cable for your
particular requirement.

So call on us whenever
you have a wire or cable
problem. We're as near as
your regional Brand-Rex
sales engineer. Make him
part of your problem solving
team. Brand-Rex Company,
Electronic and Industrial
Cable Division, Willimantic,
CT. 06226, 203/423-7771.



Before our board tester
works for you it had to work for

Bill Harris.

and simple to operate without complicated
language problems. If it breaks down, it has to
be easy to repair. I can’t afford to have produc-
tion lines down waiting for someone to find
the trouble and fix it.”
‘A low cost of ownership
isallimportant’’

“I'm concerned with ease of test setup as
well as the purchase cost. Easy program changes,
reduced expansion costs, low maintenance —
all these things help cut my overhead expenses.™

\ £ )
! ¥ S A The new DTS-70 Can Work for You.

£ v
| 3 ; > ..
Bill Harris, Production Manager for Hewlett-Packard The Hew.ett-Packard DTS’7O Dlgltal
Automatic Measurement Division specifies Test System. Quick, accurate fault location.

and purchases testing equipment. Advanced capability to handle large circuit
boards up to 200 MSI IC’s or 10,000 gate equiv-
alents. It simulates faults without having

a known good board and features concurrent

“At Hewlett-Packard we make sure the
products we develop meet our test needs
before they go to work for you. So when our
design engineers asked what performance test generation.

I expected from an automatic board tester | - ——I

I told them.™
| depend on throughput’’

“The key to that is fast, accurate fault
location. A good tester must be a fast trouble-
shooter —that’s how you get high throughput.™

““It’s got to be reliable’’

“It has to keep working in a production

environment. Because I depend on it to produce The new Hewlett-Packard DTS-70 Digital Test System.

good boards every day and to keep accurate It works for Bill Harris. See how it can work
testing records. for you
A tester must be easy to use and maintain’’ For more information on how the DTS-70
“I'need a tester that’s designed with my can satisfy your needs, contact your nearest
operators in mind. It has to be easy to set up Hewlett-Packard Sales Office or write.

HEWLETTW PACKARD

all

Sales and Service from 172 offices in 65 countries.

1507 Page Mil! Road. Palo Alto. California 94304

For assistance call: Washington (301) 948-6370, Chicago (312) 677-0400, Atlanta (404) 434-4000, Los Angeles (213) 877-1282, Toronto (416) 678-9430 o

6605
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Introducing HP’s $335" DMM.

The right DMM Decision means
added performance:

Hewlett-Packard’s new 3435A 3% digit. five
function digital muitimeter, with full onc-year
accuracy specifications, is the right decision for
your general purpose bench or field needs because
it has ...

Autoranging and manual modes: AC voliage.
DC voltage and resistance can be measured either
on autorange or manually selected ranges. Select
autorange to speed readings and minimize reading
error . . . the LED readout always displays
appropriate units. For repetitive readings, or AC
and DC current measurements. use the manual
mode, selecting from at least five ranges for each
function . . . again the appropriate units will be
automatically displayed.

Wide AC bandwidth, low-range ohmmeter:
Eliminate the need for both a high frequency AC
voltmeter and a fow-range ohmmeter. The 3435A
operates over a bandwidth five times greater than
most comparably priced DMM’s . . . measure
AC voltages from 3 Hz up to 100 kHz, with
midband accuracy of 0.3% of reading plus three
digits. Or. test resistance from a new low range of
202 up to 20M(2. DC voltages up to 1200V
are measured with a full-year best accuracy figure
of 0.1% of reading plus one digit. AC and DC
current ranges extend from 200 uA to 2A. All
inputs are protected. polarity is automatically
sensed and displayed.and autozero occurs before
each reading.
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Wide measurement

ranges,

And touch-hold
probe accessory.

3435A DIGITAL MULTIMETER

Special application accessories: For accurate
measurements in hard-to-reach spots. use the new
3412A touch-hold probe tor only $40.* You can
concentrate on your circuit. conveniently hold the
measurement and read the display after removing
the probe. You're confident of measuring at the
right point without accidentally shorting the cir-
cuit. The full line of 3435A accessories alsc
includes probes tor measuring AC voltage at fre-
quencies as high as 700MHz and DC voltage up
to 40 kV.

Low cost: The standard 3435A priced at $400* is
AC line or battery operated and includes batteries
and recharging circuitry. It you don’t need battery
operation, option 00l gives vou line operation
only for just $335.*

Functional design: Low power consumption
means fully charged batteries last up to ten hours.
And a four-hour charge prepares them for a full
eight hours of portable operation. With the mod-
ern. rugged case and handle, the 3435A is per-
fectly suited to demanding field conditions. LSI
technology and only three circuit chips mean
less down time, greater reliability. A rack mount-
ing model is also available. Of course. the 3435A
is backed by HP’s service organization. For more
information. contact your local HP field sales

CIANCCr® HP DVM’s-
Domestic U.S.A. price only the right decision

45
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N ~vupA D 1200v M v | \
20 200 20 200 2000 2G AUTO
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Highlights

The cover: Data acquisition in a DIP is a reality, 77
Thin-film hybrid technology shrinks an 8-bit
eight-channel data-acquisition system into a
single, 32-pin, dual in-line package. The de-
vice is an excellent interface element be-
tween the digital world of the micro-
processor and the real analog world.

Cover photograph is by Art Director Fred
Sklenar.

Avionics on target for Space Shuttie, 59

The avionics hardware for NASA's Space
Shuttle Orbiter is nearly completed, with no
major hitches that might delay the Septem-
ber roliout of the first of these reusable
manned spacecraft.

Low-cost chips aim at dedicated control, 84

A family of microcontroller chips makes it
possible to substitute a single large-scaie in-
tegrated chip for the relays, springs, gears,
and timers usually used in low-speed, high-
volume control systems in the home and on
the job.

Writing programs is like designing hardware, 93
The process of writing and debugging a
program for a microprocessor closely re-
sembles that of designing and debugging
hardware, and so following similar proce-
dures enabies the engineer to be his own
computer programer.

And in the nextissue . . .

A special report on hybrid circuit tech-
nology a technical update on bar-
graph displays.
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Programing of microprocessors is
worlds apart from wiring up a
breadboard. Right? Not so. says Pro
Log Corp.’s Ed Lee, who. in the ar-
ticle that starts on page 93, details
what he calls the “surprising simi-
larities between hardware design
and microprocessor programing.”

Indeed. says Lee. an engincer
“can build on his hardware back-
ground and write and debug a pro-
gram just as cfficiently as he can
wire up and debug a breadboard.™
And he has a lot of experience to
back up his position. An MIT gradu-
ate who set out for the West Coast
when he graduated in 1958, he is at
once an engineer and a business-
man busily going through his sec-
ond experience in founding a com-
pany. Pro Log. Monterey. Calif.
was started by Lee in 1972 after he
left Ms1 Data Corp.. where he had
been one of three founders.

Lee says that Matt Biewer. an en-
gineer whom he first met at Electro-
data. Pasadena. developed the engi-
neering approach to microprocessor
design that is described in the ar-
ticle. That was in 1972 when he be-
gan working with the first micro-
processor out on the market. the
Intel 4004. Biewer is now engineer-
ing manager for Pro Log. while Lee
serves as president and marketing
director.

Lee expresses strong opinions
about the 4004. although it has been
upstaged by a host of newer devices.
He notes that the 4004 is still selling
more units per month than the 8080.

Lee is particularly sensitive to the
problems of field-service personnel.
A good chip should not have more
than 50 instructions. or else the field
guy won't understand it.”

N
N Y and additional mailing oftces

Tel 12-796

Subscnptions imited 1o prolesstonal persons w ictive 1espon

enthication of subscrber name title or (0b funchion company of of

Brazil $60 per year Australia and New Zealand $80 00 per year in

t feld <

wvad as follows U 'S and possessions and Canada S$2% 00

we

Publisher’s letter

lot has happened to data-con-

version products in the nine
vears since Robert Calkins first
starting designing them. He's seen
data converters evolve from rack-
mounted boxes to encapsulated
modules to hybrid circuits to
monolithic chips. And now. through
thin-film hybrid technology. a com-
plete data-acquisition system has
been put in a single dual in-line
package. Calkins, manager of circuit
technology. headed the design team
at Micro Networks for this device
and. with Arthur Berg Jr.. wrote the
article that starts on page 77.

“Data conversion intrigues me
because we live in an analog world.
but we do so many things digitally
in clectronics. Developing these
products that communicate between
the two worlds is exciting.”

As in the past, the future of thin-
tilm hybrids, Calkins believes, is
closely tied to the development of
monolithic chips. The MN7100
data-acquisition system. for in-
stance. became feasible because
high-quality monolithic eight-chan-
nel multiplexers, as well as 8-bit dig-
ital-to-analog converters. are avail-
able today.

Calkins predicts that within a
year a good-quality monolithic 12-
bit d-a converter will emerge, mak-
ing possible a 12-bit hybrid data-ac-
quisition system in a DIP. And when
microprocessors become available
in unpackaged chip form. “then
there will be the so-called smart
data-acquisition system.”

Ralph Blackburn Circulato

nolices or complamts to F

ifliment Manager subscnption orders 1o

Postmaster Pleise send form 3579 to Fultiliment Manager Election
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an announcement of importance

from KEPCO and TDK

3-groups of modular style voltage stabilizers: 50 watts,
100 watts and 150 watts; 5V models to 24V models,

These stabilizers are produced by TDK Electronics Co.
Ltd., of Japan, an acknowledged leader in ferrite manu-
facturing technology, and are sold and serviced in the
U.S.A. by Kepco Inc., a 30-year veteran of the power
supply industry.

the new RIMIK power modules feature

all KEP re
products aﬂrm
packed bY?

z,“‘ ﬁat’

For complete specifications, write Dept. FL— 14

KEPRPCO
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Logic level on/off control

Soft start

High frequency switching
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MODEL e PRICE
| RMK 05-10| 4.5-5.5 | 0-10 | $210.00 |
| RMK 09—-06 | 8.0-10.0 | 0-6 | 210.00 |
| RMK 12—05 | 10.0-13.5 [ 0-5 | 210.00 |
| RMK 15—04 | 13.5-16.5 | 0-4 | 210.00 |
RMK 24—02 | 21.6-26.5 | 0-2 | 210.00
| RMK 05-20 | 4.5-55 | 0-20 | 299.00
RMK 09—10| 8.0-10.0[0-10| 299.00 |
| RMK 12-08 | 10.0-13.5 | 0—8 l 299.00
 RMK 15-07 | 13.5-16.5 | 0—7 | 299.00 |
RMK 24—04 | 21.5-26.5 | 0-4 | 299.00
RMK 05—-30 | 4.5-5.5 | 0-30 | 399.00
| RMK 09—16 | 8.0-10.0 | 0-16 | 399.00 |
| RMK 12—12 | 10.0~13.5 | 0-12 | 399.00 |
| RMK 15—-10 | 13.56-16.5 | 0—10 | 399.00
RMK 24—06 | 21.5-26.5 | 0-6 | 399.00
50 Wsize: ~2 %" Hx5%"“Wx7%"D
100 Wsize: ~3Y%" Hx5%" "W x8%"D
150 Wsize: ~4%6""H x5% "W x 8%'D
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INTERESTED IN
HIGH EFFICIENCY
POWER SUPPLIES?

ABBOTT HAS THE ANSWER

Abbott Transistor Laboratories manufactures three complete lines
of hermetically sealed, switching regulated power supplies. These

rugged and dependable power modules have already found wide

use in many military, aerospace and industrial applications. All units

are designed to meet the EMI requirements of MIL-STD-461 and
the environmental requirements of MIL-STD-810.

77"

EFFICIENT EFFICIENT EFFICIENT

60 Hz to DC 400 Hz toDC DC to DC
model BN

Wide range DC inputs
of 20 to 32 VDC can be
accommodated by
Abbott’'s BN line of high
efficiency DC to DC
converters. All popular
output voltages between
5 and 50 VDC, including
+12 and *15, are
available at output
power levels of 25, 50
and 100 watts. 0.5% line
and load regulation,
100 mV peak-to-peak
ripple and —55°C to
+100°C operating
temperature range are a
few of the standard
features of the BN line.

model VN

Abbott’'s Model VN
series converts 47 to
440 Hz AC lines to any
DC voltage between
4.7 and 50 VDC at

load regulation are

100 mV. Efficiencies of
77% are achieved with
power densities of
greater than 1 watt per
cubic inch.

Complete electrical
specifications, size charts
and prices for these units are
listed in our new 60 page
free catalog. Also listed are
12 additional line of power
modules, including —

abbott

LABORATORIES, INCORPORATED

GENERAL OFFICES

5200 W. Jefferson Blvd.
Los Angeles, CA. 90016
(213) 936-8185

Telex 69-1398

Send for our
new 60 page
FREE catalog —

Designed to operate
from 380 to 420 Hz AC
lines, Abbott’s Model
UN series offers output
powers of 25, 50 and 100
output powers of 25, 50 watts at all popular

and 100 watts. Line and voltages between 5 and
50 VDC, including +12
controlled to 0.4% with and =15. The full load
a peak-to-peak ripple of operating temperature
range is —55°C to
+100°C. Peak-to-peak
ripple of 100 mV and
load regulation of 0.5%
are just a few of the
standard features of this
line of 70% efficient
power modules.

70"

model UN

60 “r toDC
400 O to DC
DC to DC

DC to 60 A
DC to 400 A

70%

For immediate complete
information on Abbott
Modules. see pages
1037-1056 Vol. 1 of your
1975-76 EEM Catalog or
pages 612-620 Vol. 2 of
your 1975-76 GOLD BOOK.

(6] Circle 6 on reader service card
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EASTERN OFFICE

1224 Anderson Ave,
Fort Lee, N.J. 07024
(201) 224-6900
Telex 13-5332

Reader’s comments

80% of data business continues

To the Editor: In the International
Newsletter item on Mullard Re-
search Laboratories’™ micro-
processor-based optical character
reader [May 13, p. 55], the sentence,
“Parent Philips, which has left data
processing . . .." surprised us.

We have said that we intend to
stop production of medium and
large computers because coopera-
tion within Unidata was no longer
maintainable. This represents 20%
of our Data Systems division’s turn-
over. So 80% of its activities will
continue: office and small business
computers, data-entry equipment,
minicomputers, and terminals.

J. W. M. Martinot
N. V. Philips Gloeilampenfabrieken
Eindhoven, the Netherlands

Of duty cycles and stability

To the Editor: It may be worth not-
ing that, in the 1973 Signetics
555/556 timer-application booklet,
page 15 shows a circuit, producing a
50% or less duty cycle that is by no
means complex or unstable—short-
comings raised in the first para-
graph of *1C timer circuit yields 50%
duty cycle™ [May 13, p. 95].

In the Signetics circuit, a diode
conducting towards ground is con-
nected across pins 6 and 7. making
the charge and discharge resistors
independent of each other at any
duty cycle. The upper resistor
charges the capacitor through the
forward-biased diode. while the
lower resistor discharges the capaci-
tor with the diode back-biased.

R. J. Isaacs
Clinical Research Centre

Harrow, Middlesex, Great Britain
m The author replies: Obviously, this
particular circuit is not one of rhe
ones I noted as having such shori-
comings. However, in the circuit that
I described. the timing capacitor
charges and discharges through a
single timing resistor that may be
varied to change the frequency of op-
eration without changing the circuit’s
established 50% duty cvele. To ac-
complish this in the Signetics circuit,
both timing resistors must be re-
placed with a dual potentiometer hav-
ing precise tracking characteristics.

Electronics/July 8, 1976



Microcomputers made easy. Easier. And easiest.

Our LSI-11, the machine on the
left, makes getting into micre-
computers easy.

You start with 16 bits and 4K of
RAM, all ready-to-go on an 812" x
10" board. You pay just $6347 in
100’s. You solve the tough make-
or-buy problem easily. And vou
can use all the fully-developed
software from our famous PDP-11
family.

But if you want things even
easier, you can buy your LSi-11 in
a box, complete with power supply
and fans. It’s called the PDP-11/03,
it’s the one in the middle and it
costs just $2495 in single
quantities.

Easiest of all, especially for
complex systems aevelopmerit, is
tne PDP-11V03 on theright. It
gives you a roll-around cabinet
with an 8K LSI-11 in a box, ar
RXV-11 Dual Floppy Disc Drive
and bootstrap for mass program
storage, and our RT11 operating
system— plus your choice of video
or hard-copy keyboard terminal.
it sells for a low package price of
just $10,450 in sirgle quan:ities.

Of course, once you see how
much the LSI-11 in these last two
models can do, you can go back
io the board version for your
production run.

And at $634, that’s not hard to

take either.

For more info, call 800-225-9480
(Mass. 617-481-7400 ext. 0319 or
6817). Or write: Components
Group, Digital Equipment Corp.,
One Iron Way, Marlborough,

MA 01752. Canada: Digital
Equipment of Canada, Ltd.
Europe: 81 Route de I'Aire,
1211 Geneva 26, Tel 4279 50.

‘Prices apply to 'JSA only.

dilgiltal
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Recording
hard

101353 &
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Analog or digital?

One or sixteen channels?

Short or fong term?

The “Instrument Professionals”
can help you make the right choice
from the thousands of recorder
types and sizes in inventory.
Delivery is immediate.
Performance guaranteed.

Write or call for data on our other
specialties: Instrument Leasing *
Computer Peripherals * Equipment
Sales . Instrument Service.

Call B ==
Continental
Rentals

Div. Continental Leasing Co., Inc.
175 Middlesex Turnpike, Bedford,
MA, 01730 (617) 275-0850

Metuchen NJ, (201) 549-8500; Gaithersburg,
MD (301) 948-4310; Dallas, TX (214) 357-
1779; Elk Grove, IL (312) 439-4700; Costa
Mesa, CA (714) 540-6566; Santa Clara, CA
(408) 735-8300; Los Angeles, CA (213)
477-7521

Circle -8 onreader service card

News update

@ Pioneering California legislation
that would have given engincers in
that state the rights to their own in-
ventions has gone back 1o the draw-
ing board. The bill has been killed
by the State Senate's Judiciary
Committee. but it will be reintro-
duced during the next legislative
session. However. the new measure
will have one major change: it will
apply only to engineers who work
independently on inventions on
their own time and outside com-
pany premises.

The legislation that died in com-
mittee provided that an employcee
may patent his invention unless his
employer establishes interest in it
within four months [Electronics.
May 13. p. 72]. In that case. the two
parties would have to get together
and agree on pavment: failing that.
says the bill. remuneration would be
set bv a court. The bill's failure in
committee probably was caused in
part by its weakness. but it wasn’t
helped by strong industry opposi-
tion. For example. companies rang-
ing in size from General Electric
and Westinghouse to Atari Inc.. a
maker of vidco games. opposed the
measure. as did the influential Asso-
ciation of Motion Picture and Tele-
vision Producers.

W The ume for a digital wrist-
watch circuit using a resistance-ca-
pacitance. rather than a crystal. os-
cillator may have passed. The cir-
cuit, developed by Exar Integrated
Svstems Inc. of Sunnvvale. Calif.. in
conjunction with a major watch
manufacturer. would have used in-
tegrated injection logic in a one-chip
design with retail price goal of less
than $30 [Electronics. July 10, 1975,
p. 29].

But Exar was forced to discon-
tinue its work last fall after the cus-
tomer that had asked for the work
decided there was a more economi-
cal way to do it. a decision shaped

mainly by a drop in the price of

crystals. And. as Alan  Grebene.
Exar’s vice president for engineer-
ing. points out. the project was un-
dertaken strictly as a one-customer
effort.

MONOLITHIC CRYSTAL FILTERS

SPEAKING TO THE DEAF

Our monolithics find their way into
some fascinating and unusual appli-
cations. For instance — a narrow-
band FM system which allows chil-
dren with severely impaired hearing
to participate in normal classroom
activities. One of the requirements
of the system was that both the stu
dents’ receivers and the teacher's
transmitter allow unhindered
movement by the wearer. Another
was freedom from interference, in
cluding interference from other
systems in nearby classrooms. Cost
was also an important factor. One
of our standard 10.7 MHz tandem
monalithic crystal filters in each
receiver takes care of the interfer-
ence. [ts size is consistent with the
needs of the wearer. Its cost is con
sistent with educational budgets.

HAVE IT YOUR WAY

As regular readers of this column
know by now, we offer the broadest
line going of standard monaolithic
crystal filters. It may be worth men-
tioning that we're just as interested
in helping you with a custom mon
olithic as we are in showing you
new ways to use our regular models.
We've done hundreds of production
“specials” irom 5 to 180 MHz. May
we do one for you?

What's your production application?
Talk with us about it. We may be
able to help. And if your interests
include teaching the deaf, we'd be
happy to put you in touch with the
manufacturer of this equipment.

Piezo Technology Inc.

2400 Diversified Way Orlando. Florida 32804

305 425-1574

The Standard in monolithic crystal filters.
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The most important part of
every Honeywell tape system.

Common sense is basic to Honeywell's tape
engineering philosophy. When we innovate for one
tape product, we believe it's only common sense to
apply that technology to other tape products in our
broad line . . . lab, portables, high environmental
and airborne recorders. The result is a solution
exactly right for your tape need.

And if it's not, common sense dictates that we
provide you with a custom tape system. Our
consistent success with custom tape applications is
common knowledge in the industry.

For more information and a catalogy
of our high-performance,
common-sense tape solutions, write
or call Chuck Miller at Honeywell Test
Instruments Division, P.O.Box 5227 .
Denver, Colorado 80217 = - : -
(303) 771-4700. § —acs W P

For fiterature request circle 9
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WAITLL

[ YOU SEE MY
| PIPELINE
REGISTER.

He wasn't like
the guys down
the hall who
were into micro-
programming—
the ones with
lots of techni-
cians, three-
piece suits,
fancy new equip-
ment and slinky
secretaries.

Once there was an en-
gineer named Digital Don
who was into gates and
flops and stuff like
that. Don was.
well...he was con—
sistent.

I'M REALLY
WORRIED ABOUT
HIM, GEORGE. A

:

Don didn't know
much about micro-
| programming.
There was never
an easy way to get }
into it. And besides,
he always did things

-the way he always

FOR ME ?!?!

/ s
X “  The Advanced Micro Devices'
Q — Learning and Evaluation Kit can
> teach Don how to configure a
<& microprogrammed architecture
using the industry standard Am2900 family.
He'll be able to write and execute micro-
instructions that will completely control an
Am2901 microprocessor slice and Am2909
microprogram sequencer—just like a high-
performance CPU.




1 KNOW
WHAT YOU
MEAN. HE'S

Later...

HAVE YOU

THE MOST 1'D LOVE TO
NOTICED EXCITING BOSS BUT I'VE
HOWMUCH | [ ciy'iNTHE | | GOT A PREVIOUS
OL 'DON HAS WHOLE ENGAGEMENT.
CHANGED OFFICE!

LATELY ?

WE REALLY
OUGHT TO CHECK
THOSE BIT -
QTT&RM@ e
OR

The Am2900K1 Learning and Evaluation Kit.

It's terrific. For only $289.00 you can
master the basic theory and application of
microprogramming. Here's what you get:

A read/write memory storing up to 16
microinstructions driving a pipeline regis-
ter. From the pipeline register, the micro-
instructions control: an Am2901; circuits
for logical and arithmetic shift and rotation:
and the Am2909 sequencer that selects the
next microinstruction address. Sixteen
sequence control functions are built in,
including conditional branch, loop, jump to
subroutine and return. Built-in display logic

makes nearly every point in the system
available at an LED display.

The Kit includes forty IC's, LEDS,
switches, resistors, decoupling capacitors,
PC board and a really comprehensive man-
ual covering assembly instructions, theory
and experiments. The only thing you need
to add is a 5-volt power supply.

Throw away your gates and flops. Get
the Advanced Micro Devices
Learning and Evaluation Kit from ~ g
your AMD distributor. And become _- -
one of the really popular guys. /g8

Advanced Microprocessors
-

Advanced Micro Devices « 901 Thompson Place, Sunnyvale, California 94086 » Telephone (408) 732-2400 «
Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.
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Interfacing instruments—and engineers

The headache of lashing instruments together
into a test system has been cased a bit by the
growing acceptance among the world’s
instrument makers of a standard
interconnection method. The instrument
interface bus has been promulgated as an IEEE
standard, has been adopted by the American
National Standards Institute, and is close to
final acceptance by the International
Electrotechnical Commission.

While engineers who are familiar with the
intricacies of the standard aren’t unanimously
in favor of the interface bus. nevertheless,
for bench-top test setups. the approach
greatly streamlines the meshing of
instruments to the test job at hand—and the
retailoring of the instrument assembly to the
next job. Because it is aimed at that kind of
job-by-job instrumentation change. and to
small-volume and calculator-based test
systems, the standard has had little impact on
the big. commercial dedicated test svstems.

IEEE tightens voting process

Now that the IEEE election is officially a three-
man race for president and a two-man contest
for executive vice president and in addition
involves two highly controversial constitutional
amendments dealing with dues increases and
publicizing future propositions. it is
encouraging that the ballot preparation.
handling. and tabulation procedures have been
tightened.

When we wrote a year ago that these
procedures should not be an issue and
suggested that the institute set up a contract
with an independent third party to run the
entire balloting. our view was that the vote
counting should be above suspicion. Now the
Institute of Electrical and Electronics
Engineers has gone a long way toward
satisfying this ideal. though it has stopped
short of turning over the entire operation to a
third party.

Instead. a nationally known guard service

Yet. while the interface concept is fairly
straightforward. some engineers have
complained that the standards document is
unnecessarily complex. In particular, some
engineers who have had experience with
interfacing test systems to computers consider
the instrument interface standard harder to
work with than the computer interface
documentation.

[t would be regrettable if the progress in
coordinating the communication of data
between instruments should falter because of a
communications gap in its documentation.
Since the concept has now gained some
degree of initial acceptance, this is the time for
the IEEE Standards group that established the
standard in the first place to consider revising
the document. Such a revision. both clarifying
the more complicated areas and incorporating
the experience of those who have had time to
utilize the concept. would accelerate adoption
of a valuable technological tool.

will monitor every step of the ballot
operations, from printing to mailing to return.
Pre-punched ballots will be used. so that the
returns will be machine-counted. the results
stored on magnetic tape, and the tapes kept by
the guard service until the totals are run off at
the end of the voting period.

Two of the steps most vulnerable to
cheating have been eliminated. First. the
guard service will pick up the mail at a-special
post office box and deliver a day’s worth of
processing to the IEEE facility in Piscataway,
N.J. So the ballots will be in the possession of
the outside guard except when being
tabulated. Second. because of the pre-punched
cards. there will be no need to key-punch
cards from marked ballots. which could be a
source of error or suspicion.

This system is not perfect—but it is a great
improvement over the loose kind of operation
that was used in previous IEEE elections.

Electronics/July 8, 1976
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Design your next printeraround a small, silent
T1 Series EPN3000 solid state printhead.
Reliability is 75 million character lines (MPBF).

Panel meters and plotters. Strip
chart recorders. Printing calcula-
ters., Cash registers. Whatever
vou're designing, if it requires a
printout, vou'll want to take a close
loak at TPs new EPN3000 print-
heads. Why? Size. Weight. Reli-
abiity. Ecanomy.

SHent operation.

Gone are the clatter and problems
associated with mechanical print
ers. Rather than using ink, ribbons
or chemicals, KPN3000 printheads
indicate by heat. On readily avail
able thermal paper. Silently. With
alphanumeric capability.

Typical of the series (see box) is
the 12-column, d0-dot EPN3112
shown above. Using high-reliability
beany leads, the KPN3112 consists
of twelve silicon chips each with five
dot mesas. A HxT character matrix
is preduced by a series of Forizontal
“dot lines”, sequenced with a seven-
step vertical paper nmovement to
produce a “characierline™.

Series EPN36U0
Typ2 Dimensions Deswription |
EPN3IX Wx & dot coblimn op &
3 (g X &9 j »
fine pri [
152 . a3
ne prrttet
EPN3GE ) x 7 matrix pring
- (30 1 m n
| EPNA crfes comrm #
rinte X e introduced (i the 2Q ViK1
turing the PN (] [Tl v kal

ength

Built-in EPN3100/3112 electrical
interconnections and blocking di
odes allow electrical strobing and
reduce both number of external
connections and peak power re
quirements. In fact, peak current

per dot is so low ton the erder of

170 to 250 mA) thaf series EPN3DOO
is ideal tor portable, battery-pow
ered applications.

T1-310¢, 3112 and 3200 printheads
are designed for pressure contact
to a standard flexcirenit. And the
small, 435 x 892 in. EPN3100 1s
dimensionally contrelled to permit
stde-by-side mounting of multiple
units

Rapid operation.
To print one dot line takes 25 to H0
nis, depending on pulse width and
supply voltages.

Reliable operation.

Proven in the field for two years,
EPN3100 reliability is greater than
12,500 aperating hours MTBEF (90
confidenee level). At a normal op-
erating rate of' 6,000 character lines
per hour—that’s 75 million charac
ter lines (MPBE).

Thermal line printers are avail
able in various dot matrices to ac
commodate varied printer require
nients. And TI can also supply all
the logic and drive cireuitry
nmecessary for vour application,

Series EPN3000 printheads. The
sulid state salution to ribbons,
springs and hammers. For data
sheet and applications note, write:
Texas Instruments In- o
carporated, P.O. Box 5012,

M/S 303, Dallas, Texas

TEXAS INSTRUMENTS

NCORPORATED

631144




MORE
COMPANIES
BUY
WIRE-WOUND
RESISTORS
FROM

THAN
FROM

ANYONE
ELSE

ON
EARTH

Write for
catalog

Call our hotline for prompt
service and delivery.

(603) 627-3831

RCL Electronics

General Sales Office:
700 So. 21st Street
Irvington, N. J. 07111
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IR's Cooper is setting out
to add many new products

“I'm not standing on the side-
lines. urging them on anvmore.” re-
marks David Cooper. named last
month to head the new Electronic
Products Group at International
Rectitier Corp.’s reorganized Semi-
conductor division. For the past
four years. he had been keeping an
eye on the business side of things as
IR's engineering vice president.
Cooper’s new group handles the
low-power (35 amperes and down)
product line—the transistors. zeners
and rectifiers—seen as the fastest-
moving part of the discrete-semi-
conductor market. Growth rates. ac-
cording to Cooper. are between 17%

and 25% annually. twice that of

higher-power devices.

And Cooper. who figures Inter-
national Rectifier stands third in
number of low-power discrete prod-
ucts behind RCA Corp. and Moto-
rola Semiconductor, is glad he’s no
longer on the sidelines. He's looking
forward to a determined assault on
the two leaders.

His division will challenge RCA
and Motorola “across the board.”
he asserts. And it will do so by mov-

Add-on. The goal for David per’s ele
tronics group 1s 200 products by year's end

A

ing up in numbers from approxi-
mately 75 to 200 products. featuring
new Schottky rectifiers in current
ranges of 8 to 60 amperes. by the
end of the vear. International Recti-
fier could quadruple low-power dis-
crete sales within a year to I8
months. he predicts. The devices
made by his division accounted for
about 30% of 19755 $42 million
semiconductor volume for Inter-
national Rectifier.

Hard-glass edge. The edge. he
maintains, is IR's hard-glass-passi-
vated-chip technology that offers
lower leakages and higher reverse
voltages. “We'll be into voltage rat-
ings that other people either don’t
make or don't make well.” he says.
wishing to dispel the image of his
company as "a conservative high-
power house making good devices
with amp ratings in the hundreds.”

Cooper’s division had product ex-
pansion in mind before a May com-
pany restructuring. Weak demand
for high-power rectifier devices over
the past year had hit hard, causing
dechning sales and the first red ink
for semiconductors in 12 years. His
Electronic Products Group. together
with groups devoted to power dis-
cretes.  power integrated circuits,
military devices, and optoelectron-
ics, were carved out of what had
been International Rectifier’s um-
brella Semiconductor division. 1t’s
hoped that the new and smaller
groups will be able to focus on cus-
tomers’ needs better.

Pepper is out to match
monolithics to converters

Robert S. Pepper doesn’t believe in
job-hopping. but he got an offer
from Analog Devices Inc. that he
says he couldn’t refuse. He's the new
director of research and develop-
ment at Analog Devices’ Semicon-
ductor division. Wilmington, Mass..
which makes linear bipolar inte-
grated circuits.

He assumed the post recently af-
ter serving six months in the Ad-
vanced Electronics Laboratory of
Raytheon Co.’s Missile Systems di-
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RM 9000.
The totally modular
graphics and imagery system
from Ramtek.

=18 =20 A0 -0 “00 -

“16 =33 48 -4 ~08 -0

You decide the performance.

One of the major benefits of the Ramtek
RM 9000 series is its modularity. Specifically, it
means that you can select the precise amount of per-
formance you need to satisfy the requirements of
your particular application. The savings benefit is
obvious. You pay only for the performance you
need and nothing more.

The RM 9000’s modular design provides
long-range benefits as well. As your applications
change or grow, so can your Ramtek Imager.

A comprehensive list of options, such as grey-scale,
color, and graphics generation, are simple plug-in
modules. This enhances the cost effectiveness of
the RM 9000 by permitting the addition of specific
options as needed.

Functional, reliable, maintainable.

The RM 9000 series is the first raster scan
graphics and imagery system to be total.y micro-
processor controlled. Implementation of a higher-

Copyright 1976 Ramtek Corporation
Electronics/July 8, 1976

order user language minimizes programming costs
without sacrificing system throughput. Reliability
is the cirect result of intensive testing of compo-
nents and systems prior to shipment as well as the
exclusive use of solid-state components and printed
circuit construction throughout the systems. As a
result, no special preventive maintenance measures
are required. In fact, your Ramtek Imager can be
pre-programmed with a self-diagnostic capability.

You need to know more.

To fully appreciate the RM 9000’s capability,
vou need more details. Call or write Ramtek Cor-
poration, 585 N. Mary Ave., Sunnyvale, CA 94086.
(408) 735-8400

ramtek

The experienced leader
in computer displays.

Circle 15 on reader service card 15



Cast-moulded
capacitors

Cr

L require

WIMA FKS 3
1000 pF up to 0.047 pF

WIMA FKC 3
100 pF and up

WIMA MKS 3
Up to 0.47 pF

WIMA FKS 2 min

P.CM.5 mm
1000 pF to 0.047 pF

are an excellent aid in designing your
IC-equipped printed boards. Use the new
plug-in WIMA’® capacitors which are

smaller and have regular

dimensions.

Write for our new catalogue.
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WILHELM
WESTERMANN

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56

. 0. Box 2345

Tel.: (0621)408012

:Pegple

vision. *'1 left Raytheon for an out-
standing opportunity to return to
my first love,” says the articulate
Pepper, who spent 11 years produc-
ing hybrid data converter products
at Sprague Electric Co. “And that’s
working on precision analog circuits
in an R&D group.”

He's particularly excited about
pushing monolithic integrated cir-
cuits further into the world of the
precision data converters and com-
putational circuits and amplitiers
that supplies Analog Devices’ bread
and butter. The company earns
more than $30 million a year.

Combining processes. "I think
the monolithic technology has most
of the things the hybrid people have
in their bag of tricks.” Thus, he’s
looking for ways to combine mo-
nolithic processes on a single chip to
optimize circuit performance the
way hybrid-module makers can.
One way he’s investigating is to use
ion implantation to make bipolar
devices  with  field-effect-transistor
front ends. This bi-FET technique al-
lows indepcndent control over do-
pants for the junction FET's pinchoff
and breakdown characteristics.
“That’s tough to do if you have to
dope the JFET at the same time you
ditfuse the bipolar transistors,” Pep-
per points out.

Analog Devices has its chips ion-
implanted by an outside service
now, but there are plans to buy an
implanter, he says. Similarly, he's
evaluating computer-aided-design
systems for mask layout to get the
exact resistor and transistor match-
ing required in the precision cir-
cuits. "We've sent some masks and
layouts out for cutting via digitized
inputs with good results. And we're
evaluating whether CAD is cost-ef-
fective.”

But while Analog must know how
to interface well with micro-
processors, which are fueling the
vigorous growth in the data-con-
verter market, Pepper isn't tempted
to make the microprocessor itself.
Says he, “We want to capitalize on
the things we really do well, and we
don’t want to do anything that will
limit our growth by diluting our ef-
forts.”
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TO-5 RELAY UPDATE

The world’s
smallest
RF relay

Inherently low inter-contact capacitance and
contact circuit losses have established the
Teledyne TO-5 relay as an excellent subminiature
RF switch for frequencies up through UHF. Typical
RF performance: 45db isolation and 0.1db
insertion loss at 100MHz.

Added to this, our TO-5 relay requires very low
coil power compared to other miniature re;ays —
as much as 75%less than a half crystal can relay.

‘9™ TELEDYNE RELAYS

TYPICAL RF SWITCHING CHARACTERISTICS ‘\

ROLATION VS FREDUFNLY USERTION LUSS ¥5 FREQUEN

/

ANEEIS N
A

For hand held radio transceivers, for example,
where battery power drain as well as good RF
performance are key factors, Teledyne's TO-5 relay
is the logical choice for T-R switching.

Our complete line of TO-5 relays includes military
and commercial/industrial types, with virtually all
military versions qualified to established reliability
MIL specs. For complete data, contact Teledyne
Relays — the people who pioneered the TO-5 relay.

* Hybrid "'T" Series
SPDT & DPOT types with internal transistor
driver and suppression diode Military
and commercial/industrial versions

= D" and “'DD" Series
With internal suppression and steering
diodes. Mil tary and commercial/industrial
versions

Maglatch Series

SPDT, DPDT, and 4PST magnetic tatching
types. Military and commercial/industrial
versions

Centigrid" Series

World's smallest relay—only .225" (5.72mm)
high x .370" (9.40mm) square DPDT, with
optional internal suppression and steering
diodes.

Hi-Rel Series
Screened versions for space flight
applications (NASA qualified)

High Environment Series
Hi-temperature, Hi-shock, and
Hi-vibration types

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545

Electronics/July 8, 1976
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What our bottom-of-the-line




can do for your bottom line.

Stack the ALPHA LSI-3/05
millicomputer up against any
other low-end computer.

Preferably while you're
sitting down, because on
price alone, you're bound
to be astounded.

Ready? $701 total
packaged price. And that’s
complete with 256 words
of MOS RAM, and a CPU
that offers a really powerful
instruction set, Power Fail
Restart, RealTime Clock
and Autoload capability.

Try to buy an equivalent
computer at twice the price.

Have it your way.

You also get the capa-
bility to configure your computer
pretty well the way you want it.
A choice of packaging, of course,
that includes either the Oper-
ator's or the Programmer’s Con-
sole, power supplies and so on.

A choice of two standard
1/0 options.

And a choice of optional
memory configurations that

Maxi-Bus compatible ALPHA LSI-3/05
achieves unprecedented cost-effectiveness
with ComputerAutomation’s new Distributed

/O System.

All prices shown are for lots of 100(U.S A, only).

include RAM/ROM, RAM/

EPROM and RAM-only in sizes
from 256 words all the way up to
32K words. Totally addressable.

Family connections
save you still more money.

So far, what we've been
talking about could easily add
another five or six figures to
the bottom line of your ledger.

But there’s more. Really
big savings on off-the-shelf
software, peripheral controllers
and [/O interfaces.

The reason 1s that the
ALPHA LSI-3/05 millicomputer
is a full-fledged member of
ComputerAutomation’s LSI
Family...Maxi-Bus compatibility
and the whole works. So, every
piece of Family hardware we've
ever developed will work like
it was made for the ALPHA
LSI-3/05. Including Computer-
Autoration’s exclusive new
Distributed I/O System . . .just
like you see it in the picture.

With this versatile inter-
face system, you can interface
virtually any kind cr combina-
tion of peripherals. Parallel or
serial. Just by plugging them in.

Your cost? Probably less
than $200 per interface.

The pros know.
Computer-wise OEM’s
will tell you that product
requirements sooner or later
get ahead of the hardware.
For instance, the computer
you buy today may not have
enough I/O or memory capac-
ity for tomorrow’s Mark Il
Super Widget.
Then you'll have to scrap
all your software and your
interface designs, because
they're not about to work on
some other machine.
You lose.
Of course, with our LSI
Family of compatible computers
you don't.

You can switch to a differ-
ent CPU or a different memory
anytime. Faster, slower, bigger,
smaller. The electrical interface
will still be the same; the original
programming will still work.
You win.

From the people who
brought you the NAKED MINI”

And the NAKED™MILLI.
And the Distributed [/O System.
And the PICOPROCESSOR.

And now the ALPHA
LSI-3/05 millicomputer.

One cost breakthrough
after another. Breakthroughs
that didn't just happen...a
lot of profits got plowed back
into R&D.

But then, that’s the price
of leadership.

ComputerAutomation
NAKED MIN! Division
U.S.A. 18651 Von Karman, Irvine, CA 92713
(7141 833-8830

EUROPE 31/35 Clarendon Road, Watford,
Hertfordshire, WDI, JA England (0923)39627

For further information circle 19
Please have a salesman call circle 140



SERIES DAC-M
15-BIT FOUR-QUADRANT
MULTIPLYING D/A CONVERTER

Combining fast, high performance

with ruggedness

.» e v .‘ !!’?\!—.

oes . L7
8V 43
, catassé s TRl el ‘}’, 3i

MODEL ADC-M
15-BIT A/D CONYERTER
- performance/price tradeofi
- in higk-resolstion cenveriers

. If you really need

15-bit high resolution
D/A or A/D converters

...then you really need DDC

BOTH OUR ADC-M AND DAC-M offer the high A/D end D/A
performance you've come to expect from the Number One com-
pany in data conversion. Featuring high 15-bit resolution, these
units are ideal for data acquisition and automatic test systems.

THE SERIES DAC-M’s are universal multiplying DAC’s featur-
ing extremely low feed-through capacitance, low temperature
coefficient and accuracies as high as £0.0031% of FSR. DAC-M’s
offer true tour-quadrant multiplication for reference voltages
between =10V DC to 10kHz. They can be used in many inter-
face situations requiring high resolution. They are ideal for CRT
and XY plotter displays, and meet MIL-STD-202D requirements.

THE SERIES ACD-M contains precision
internal reference, high performance I
track and hold, and all necessary timing
and logic circuitry on two cards each
measuring 5.25" x 5.38". These con-
verters are complete digitizers and pro- !
vide +0.003% of FSR complete with in- |
tegrated T/H on the input. Analog input
range is =10V and conversion time is
40ps, (40kHz word rate). Other voltages |
and speeds are also available. -

We're Number One in High Performance Data Conversions.

D]D]C

ILC DATA DEVICE CORPORATION
A Wholly Owned Subsidiary of ILC Industries. Inc
AIRPORT INTERNAT:ONAL PLAZA BOHEMIA, LONG ISLANDG. N.Y 11716 (516) 557-5600

APPLICATIONS AND SERVICE CENTERS

CALIFORNIA: 2750 Bellflower B.vd., EUROPE: England: The Sanctuary,
Lang Beach 90815 (213; 597-5744 Oakhill Grove, Surbiton, Surrey, Tel.: ©1-399-7262

Interested engineers, write or call Steve Muth crsend for our 154-page product line catalog.
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Meetings
International Omega Association
Meeting, 10A (Arlington. Va.),
Sheraton National Motor Hotel. Ar-
lington. Va.. July 27-29.

Nuclear and Space Radiation Ef-
fects Conference, 1EELE. University of
California, San Diego. July 27-30.

1976 Joint Automatic Control Con-
ference, IEEL er al.. Purdue Univer-
sity. Lafayette, Ind., July 27-30.

International Conference on Com-
puter Communication, International
Council for Computer Communi-
cation. Royal York Hotel, Toronto.
Canada. Aug. 3-6.

Distributed Data Processing Confer-
ence, American Institute of Indus-
trial Engineers. Jack Tar Hotel. San
Francisco, Aug. 3-6.

IFIP Congress 77, International
Federation for Information Process-
ing, Four Scasons Sheraton Hotel.
Toronto, Canada. Aug. 8-12.

Conference on Algorithms for Image
Processing, Enginecring Founda-
tion (New York, N.Y.). Franklin
Picrce College. Rindge. N.H.. Aug.
&-13.

Symposium on Control in Trans-
portation Systems, [FAC. IFIP. and
IFORS. Ohio State University, Co-
lumbus. Aug. 9-13,

Symposium on the Simulation of
Computer Systems, National Bu-
reau of Standards and ACM. NBS.
Boulder, Colo., Aug. 10-12.

Nordic Laser and Electro-optics
Conference, Nolec 76, Chalmers
University of Technology. Gothen-
burg, Sweden. Aug. 10-12.

20th Annual spie Technical Sym-
posium and Instrument Display,
Society of Photo-Optical Instrumen-
tation Engineers. Town and Coun-
try Hotel, San Dicgo. Aug. 23-27.

Compcon 76 Fall, 1ELE, Mayflower

Hotel. Washington. D.C.. Sept.
7-10.
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youve never seen a faster, more accurate
way of measuring frequency response from

30 Hz to 110 MHz

Save your skilled engineers for more important work
with mi Model 2370 Spectrum Analyzer. Simplify com-
plicated measurements such as response, level, gain,
signal purity, modulation and many more. Forget every-
thing you have heard about spectrum analyzers. mi
Madel 2370 is unique. It employs advanced technology
tc make it as easy to operate as a multimeter. The facts
speak for themselves.

* Flicker-free high brightness TV display (No more stor-
age tubes to replace)

* Electronic gralicuie can pin point position of wave-
form display for rapid analysis and measurement,

* Choice of vertical scales: linear, 10dB/div for 100dB
display, and 1dB/div for 0.1dB resolving power.

Counter automatically displays center frequency, iden-
tif es the frequency corresponding to the manually

| m ” D MARCONI INSTRUMENTS
j DIVISION OF MARCONI ELECTRONICS INC.

adjusted ‘bright line cursor’, or the difference fre-
quency between the two. All to an accuracy of 2Hz.

Integral synchronous signal source for measuring net-
works, filters, amplifiers, etc.

* For comparative measurements, memory storage can
retain one display indefinitely, for simultaneous dis-
play with waveform from items under test.

Automatic adjustment of amplifier gain to optimize
noise performance .

Automatic selection of optimum swezsp speed.

' With the 5Hz filter, signals 100Hz from a response at
0dB can be measured to better than —70dB.

Such speed and accuracy must be seen to be believed,
call us for an enlightening demonstration.
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35 years of crimp pioneering.
More approved versions.
Worldwide engineering backup.
International standa tion.

That’s {ust the beginning of the
solderless terminal story by AME

“
1 { : . . :;
2 - CHR

Featured#s8ocing’s light rail vehicle being buijlt for Boston and San g'rancisco



It’s also many thousands of terminals of all
shapes and sizes, each engineered to hill a
specific need.

It’s a range of customer application tools—
from simple hand models to fully automated
termination equipment—to match your
production levels.

It's AMP-engineered dies that produce
void-free, contaminant-free crimps that resist
shock and critical environments.

I1t's nearly 2,000 scientists, engineers, and
technical support people around the world
ready to help you on production lines, in
(uality control, in prototype sampling.

It’s all the things we do to assist you on
higher performance products and lower
installed costs.

Our story never ends—growth and progress
never do. Let us show you how your products
can benefit from using AMP solderless
terminals and the other services that go with
them. Call us (717) 564-0100 for a Sales
Engineer visit. Or write AMP Incorporated,
Harrisburg, PA 17105,

AMP

INCORPORATED

Circle 23 on reader service card
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We've just made the HP 9830
all-purpose computing system
a better buy.

For three years and more. the
HP 9830 has been the back-
bone of very versatile, low-cost
computing systems— systems
you could use wherever there
was a variety and multiplicity
of computing jobs to be done.
Now we've just made the sys-
tem even more useful to

even more people.

Now: more memory for
your money.

Announcing the improved
9830B —and a price reduc-
tion of about 30%* for the
9830A. By using the new
memory technology. the
9830B offers twice the mem-
ory of the largest 9830A for
about the largest 9830A cost
before its price reduction.
That's like getting 16k bytes
free. Then we built addi-
tional function in to the 9830B
—matrix manipulation and
alphanumeric text and label-
ing capabilities. Choose either
the 9830B or the 9830A and
you'll get a lot more comput-
ing power for the price.

You'll get a lot of system
versatility, too. Choose from
an array of optional peripher-
als, storage devices. software.
ROM s and interfacing cards
for either 9830. And the sys-
tern can switch from one appli-
cation to another in no time at
all. Just plug in the devices you
need, load your program and
go—all without help from
computer experts.

For small companies: a
total computing system.
A 9830 computing system
could be all the computing
power a small company needs
—for research, design. pro-
duction. marketing. account-
ing—you name it. Using the
9830's optional mass mem-
ory. random-access data
bases can be created, includ-
ing a management infor-
mation system built with
HP-supplied programs for

accounts receivable, accounts
payable. payroll. general
ledger. inventory. order pro-
cessing and financial report-
ing. Couple this with HP pro-
grams for engineering. math
and for data acquisition and
control. and the ease with
which programs can be writ-
ten by non-computer people.
and you can appreciate why
we call the 9830 "The all-
purpose system. "

For departments in larger
organizations: computing
independence.

Within your department there
are all types of computing
applications—applications as
varied as quadratic equations
and budget preparation: sta-
tistical analysis and report
generation. With a 9830 com-
puting system. members of
your group have immediate
access to computing power.
No waiting for programmers

or computer time. They can
easily and quickly write their
own programs using the
9830’s English-like BASIC
language. and run them
whenever the need arises.

The 9830 can also com-
municate with your compa-
ny's central computer for re-
mote batch, time-share and
satellite operations. when not
performing stand-alone
applications.

Learn more about our
all-purpose system.
Because you need quick so-
lutions to all kinds of prob-
lems, we can deliver your
system from any of 172 HP
offices around the world. Get
more 9830 facts from the one
nearest you; and the facts
about the 80 HP application
program packages. the variety
of peripherals, the many other
options to help you increase
productivity. Or use this publi-
cation’s reader service card to
get literature about the all-
purpose 9830.

*Calculated on Domestic
U.S. price only

HP Desktop Computing Systems put the power where the problems are.

Electronics/July 8, 1976
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SIEMENS

When your reputation’s riding
on the quality of your 4K RAM’s,
Siemens 203 is the one | "y
test system to own.
Ask Mostek —they own

Mostek demanded high-throughput yet thorough test- A high-resolution 1 NS clock permits mean-
ing for their 4K RAM's. They also wanted fast delivery.  ingful time-related device tests, ensuring
Siemens provided the answer—a semiconductor accurate, repeatable test results.

memory tester which delivered the performance they The 203 Test System is totally unique in the semi-

LGB G A G RS conductor memory test field. It offered Mostek an
The 203 Semiconductor Memory Device Test System  unmatched test capability at the least overall cost; it
is a new, powerful tool for evaluating the performance  can do the same for you. Today and tomorrow.

of RAM’s, ROM’s and Shift Registers in production, . .

engineering. and incoming inspection. The system Slemens Corporatlon

satisfies all aspects of high-speed functional and DC- Computest Products

parametric testing requirements to provide total test 3 Computer Drive, Cherry Hill, N.J. 08034 (609) 424-2400
flexibility and lowest cost-per-unit throughput. ' T

The microprogrammable processor in the 203 gener-

ates address sequences and data patterns at true 20 > '
MHz test rates, enhancing its use for future high-
speed devices. Multi-cycle timing is provided by
16 independently programmable channels.
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One-chip controller
to join 6800 line

New IBM 370s
double performance
of 135 and 145

Gillette to retail
LED watches
in drugstores

National cuts cost
of sample-hold chip

Electronics/July 8, 1976
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What Intel did for the 8080 microprocessor family with its new 8048
controller chips, Motorola now plans to do for its 6800 with a one-chip
controller. Although Motorola is not disclosing details at this time, the
6802, which is scheduled to appear in the second quarter of next year,
will have an 8,192-by-1-bit read-only memory, 256 bits of random-access
memory, and enough input and output capability on the chip to allow it
to serve either as a stand-alone controller in high-volume applications or
as a peripheral controller in larger 6800-based systems.

For its new models 138 and 148 in the System/370, IBM has almost doubled
the performance of predecessors 135 and 145—but kept the same price.
The new models also use the same 2-kilobit MOS memory chips as the
models 158 and 168 to give each twice the total capacity available in
the earlier models—the 138 can handle 1 megabyte, the 148 2 megabytes.

The new models, which will sell for $350,000 to $859,000, appear to be
taking on the steadily upward-expanding minicomputer systems, such as
the Digital Equipment Corp. DEC system 20 and the Data General
Eclipse 300. However, implications for the next generation of IBM ma-
chines—the Future System, 380, or whatever it will be called—are still
unclear. Speculation is that these new models actually may be members
of that generation in disguise. ‘‘There may be more under the hood here
than is immediately apparent,” says Frederick Withington, resident IBM
analyst at A.D. Little & Co.

Competition in the already torrid electronic-watch market will heat up
considerably in September when the Gillette Co. takes the wraps off 14
light-emitting-diode models in drugstores and other retail-counter dis-
plays in 12 major U.S. markets. The company’s Appliance division in
Boston is marketing the watches. Modules are supplied by Integrated
Display Systems Inc., Montgomeryville, Pa. [Electronics, April 29, p.
36]. The watches range in price from $39.95 to $75.

The high cost of linear components for data-acquisition systems gets a
hammering from National Semiconductor’s new sample-and-hold chip. At
$3.65, it is about a third the price of other monolithic sample and
holds and about a fifth the price of hybrid and module versions. To
be supplied in three temperature versions, the LF 198, LF 298 and LF
398, the chip uses the same combination of bipolar and junction-FET
technology that’s found in the firm’s latest operational amplifiers.

Specifications are comparable with those of more expensive circuits built
with dielectric isolation. As a unity-gain follower, it has an acquisition
time of 20 microseconds with an external hold capacitor of 0.01 microfarad,
or as low as 5 us with a 0.001-uF hold capacitor. Gain accuracy is typically
0.002%. The bipolar input stage blesses the device with an offset voltage
of only 3 millivolts and input bias current of 25 nanoamperes, while the
p-channel JFET output stage is responsible for its large, 150-kilohertz
bandwidth and low output noise. Samples are available now, and production
is scheduled to start in 8 to 10 weeks.
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Electronics newsletter

Sanders puts IBM’s  Sanders Associates last week became the first computer-terminal manufac-
: : turer besides IBM to demonstrate the IBM-introduced systems network
SNA into terminal architecture (SNA) which includes synchronous data-link control, for
teleprocessing networks. At the same time, the Sanders’ Data Systems
group, Nashua, N.H.. announced that its model 8170 CRT terminal is
being offered with the SNA option at a purchase price of $1.000 vs $2,030
for the SNA-equipped IBM 3270 terminal. First deliveries are expected
next year. Sanders officials look for demand to quicken as SNA becomes
the standard computer communications technique by 1980.

Tek outbids HP  Tektronix Inc. in Beaverton, Ore.. is in line to win a $10 million-plus
for $10 million contract, having underbid Hewlett-Packard Co.’s Colorado Springs division
on 100-megahertz oscilloscopes meeting a new triservice specification,
scope contract MIL-0-83225A. Tek’s winning bid of $1,283 for a modified model 465
scope was well below the $1,740 bid by HP, which offered a modified

model 1740.

Tl to offer Texas Instruments™ entry into the charge-coupled-memory market will be
- a 65-kilobit chip, the level of complexity that most observers feel has
S S UL g a chance to capture some of the disk- and drum-replacement market,
as well as find auxiliary applications in the computer-memory hierarchy.
The TI chip, with prototypes expected by the end of the year, has a

serial-parallel-serial loop configuration in 32 2,048-bit loops.

HP continues to add Battling to establish as strong a competitive position in digital multimeters

to new DMM line ... & it enjoys in most other product lines. Hewlett-Packard Co. of Palo Alto,
Calif., is offering yet another instrument—a 5% -digit unit for systems
applications. Designed around an in-house-built microcontroller, the model
3455A is the fourth new DMM from HP’s Loveland Instrument division
since the 4'2-digit model 3465A was introduced a year ago.

...as itdevelops At HP's other Colorado plant, the Colorado Springs division is expanding
an analyzer its line of digital-circuit test equipment with a microprocessor analyzer
that displays the activity on data and address buses in several nota-
for microprocessors tions—binary, hexadecimal, or decoded into English. Initial versions of
the model 1611A will handle circuits based on either 6800-type or 8080-
type microprocessors, and users can convert the instrument from one device
type to another in about 15 minutes. With a target price of $5.500. the
instrument may be ready this fall.

Teradyne designs Watch for Teradyne Inc. to introduce by the end of the year a tester for
: _ linear integrated circuits. The instrument offers the same ease of programing
linear-IC tester as the J401 TTL-IC test system, introduced at the Electro/76 show in May.
with easy programing Thomas B. Newman Jr., product manager for the Semiconductor Test
division in Boston. says any engineer who can read a device data sheet
can learn to program the J401 in only 30 minutes. The linear-IC tester

will probably cost about the same as the J401—less than $40.000.
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to stop buying them later.

If you're thinking of making your own micro-
computer boards sometime in the future, ours are the
only boards to buy right now.

Because the chips on our microNOVA boards
are the same ones you can buy in the microNOVA
chip set.

Which means you can switch from microNOVA
boards to our microNOVA chips anytime you want.

The microNOVA board is a full 4K micro-
computer. With a number of standard features.

Like power-fail/auto-restart. Real-time clock. NOVA
instruction set with hardware stack. Hardware
multiply/divide. Data channel logic.

Yet all the above computer costs only $589, in
OEM quantities of 100¥

Which is a lot of computer for a little money.

Because it’s a NOVA computer, the microNOVA
board comes with powerful run-time soitware. Like

RTOS, our NOVA-compatible, field proven realtime
executive. And it runs both Assemblerand FORTRAN.

And because the microNOVA board comes from
Data General, it comes with the manuals, technical
publications, services, training courses and seminars
you’d expect from a large minicomputer company.

Yet the microNOVA 4K board is only one member
of an entire family. Besides the board (and all the
supporting boards}, you can get complete develop-
ment systems. Or you can get completely packaged
MOS minicomputers. Or chip sets that include the
mN601 CPU, plus all the supporting chips.

So if you want to end up in the chips, call our
toll free number, 800-225-9497. (Unless you’re in
Massachusetts. In which case, call 1-617-485-9100,

EXT. 2509. .
" microNOVA:
A giant reduction in the NOVA line.

DataGeneral

Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe. 15 Rue Le Sueur. Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
*Prices quoted are FOB Southboro and apply te the U.S. Taxes excluded. NOVA is a registered trademark of Data General Corporation.
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The other place in town to get the Am2900
from the first supplicr with software to support it.

Now there’s another place in town for the 2900 Family of microcomputer
components. Raytheon has immediately available the Am2901 4-bit
Microprocessor Slice and the Am2909 Microprogram Sequencer.

The 2901 is the fastest, most powerful LS microprocessor in the
world. With its cycle-saving two-address architecture, the Am2901’s
speed can'’t be touched. The 2909 can branch anywhere in memory,
perform sub-routines, then return with up to four levels of sub-routine
nesting. Together, the 2901 and 2909 are the most in-demand compo-
nents in the Series. And the start of our big 2900 Family. Bus transceiv-
ers, look-ahead carry generators, registers, PROM’s and RAM'’s are
soon to come from Raytheon.

The story doesn'’t stop there. We also are the place in the world
for you to get software support for your high-speed microprogrammed
2900 Series design. Raytheon has RAYASM, the general purpose Mi-
croassembler for the 2900 Family. It is available now on the National
CSS computer network. The program will organize your microprogram,
check errars, and punch PROM programming tapes automatically. And
the manual is yours free for the asking.

For complete details, contact your local distributor or Raytheon Com-
pany, Semiconductor Division, Dept. 2900, 350 Ellis Street, Mountain
View, CA 94042; (415) 968-9211.

Am2900
SOLD & SUPPORTED
HERE

SEMICONDUCTOR DIVISION
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Rotary switch
Is stamped out
of metal matrix

Potentially low-cost unit has
contacts and terminals in
one metal piece; samples
due from Oak later this year

Perhaps the most labor-intensive
component in today's electronic
equipment—the rotary switch—has
had most of the labor designed out
of it by Oak Industries.

Now in limited production, the
switch is in the final phase of market
research, says Dean Bach, director
of product planning for the firm’s
Switch division in Crystal Lake, Ill.
Late last month, the first parts
reached a few major customers, al-
though sampling isn't scheduled un-
til later this year. Full cost savings
won’t be realized until tooling is in-
stalled, perhaps by next summer,
Bach says. Then, the switch should
sell for 25% to 40% less than its tra-
ditional counterpart.

“In building the traditional
rotary, we must pick up each [con-
tact] clip individually and place it
on the stator,” Bach says. “There’s
nothing we can do to make it
cheaper, except by changing the
material in the dielectric and the
contacts.”

Metal stamp. In contrast, all con-
tact surfaces, conducting paths, and
terminals in Oak’s new design are
stamped from a single picce of
metal, eliminating the need for as-
sembling a myriad of tiny pieces by
hand. “We hope to be able to pour
raw material in one end and get
completed, tested, switches out the
other,” Bach says.

Moreover, the capability for 100%
electrical testing is inherent in the
switch design, unlike the traditional
rotary switch. “In rotaries, as we
start ganging sections together, the
test procedure becomes expensive,”
Bach says. “The whole switch s lit-
tered with clips that we have to
hook wires to. So we don’t electri-

ROTOR CONTACT
HOUSING
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cally test unless the customer wants
itand is willing to pay for it.”

The new switch can be tested us-
ing probes or sockets as part of the
production process. Even without
testing, the switch is bound to be
better, says Bach: since the switch-
ing pattern is die-stamped, there are
no clips to be omitted or hung in the
wrong place, usually the largest
cause of error.

The switch consists of two metal
matrix plates heat-staked to identi-
cal halves of an injection-molded
plastic housing, as shown in the dia-
gram below. “You might call them
plastic printed-circuit boards,” says
Bernard J. Golbeck, Oak’s director
of engineering. “Sandwiched be-
tween them is a plastic rotor with
holes that carry the switch contacts
that effect the connections between
the two metal plates.”

The rotor, which also serves as a
dust shield enclosing the switching
area, has bumps molded on its pe-
riphery. These bumps bear against

New style. Metal matrix, below, contains the
contacts, conducting paths and terminals for
Oak Industries’ rotary switch. Cut to specifi-
cations, one matrix is fastened to front hous-
ing, a second to the rear housing.
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metal detent springs that are carried
by the plastic housing.

“We start with strip stock and
punch the holes in the matrix as it
progresses through the die to get the
switching characteristics we want,”
Golbeck says. Extra metal is
punched away from the matrix to
make special configurations, he
says. Even shading—the making or
breaking of poles in desired se-
quences—can be accomplished by
removing part of the matrix to get
wider or narrower contact surfaces.
Contact rating and resistance is de-
termined by the materials used.
Golbeck expects that maximums
will be around | ampere at 28 volts
dcor0.5Aat 110V ac.

Switch stops are also program-
able. Oak starts with a fingered
metal washer and bends the fingers
to engage molded projections on the
housing that stop the rotation.

Joined halves. The two halves of
the housing can be riveted, screwed,
or heat-staked together. The termi-
nals emerge from the top or bottom
edges of the finished switch and can
be of pc board, wire-wrapped, sol-
der. or quick-connect types, alone or
in combination. The terminals are
on 100-mil centers in two rows 300

Memory

Fairchild readies 65-k CCD chip

Obsolete? Each wiring terminal in conven-
tional rotary switch must be handled individ-
ually, adding to the unit's cost.

mils apart, the same as dual in-line

integrated-circuit packages. “And if
all the terminals are on one side of

the switch, the other side can carry
an 1C or seven-segment readout
package.” Golbeck adds.

The first switch that Oak plans to
tool will be a 2- to 12-position rotary
switch with either shorting or non-
shorting circuit patterns. By adding
flexible, bifurcated, wiping contacts
to the rotor, switch types will range
from one-pole, [2-throw through
six-pole, double-throw. The switch
housing will measure 1.3 by 1.25 by
0.45 inches deep. Two sections can
be ganged together for binary-
coded-decimal outputs. O

for mass-memory marketplace

Upstaging disks and drums with
semiconductor memories will be no
piece of cake because the movable
electromechanical types are so
cheap—millicents and less per bit.
But some semiconductor-memory
suppliers are trying to find the range
with 65-kilobit charge-coupled de-
vices.

Currently only 9,000- and 16,384-
bit CCDs are commercially avail-
able, principally from Fairchild
Semiconductor and Intel Corp. But
Fairchild is hoping to jump in first
with the 65,536-bit size.

Says Frank Rittiman, manager of
metal-oxide-semiconductor prod-
ucts, “We’'ll begin fabrication of our

32

first 65-k C¢CpDs in September and
make samples available for eval-
uation by selected customers in Oc-
tober.” Texas Instruments also has a
65-k cCD in development (sce page
28).

sps format. Fairchild’s new
memory, designated the CCD 465, is
configured in a serial-parallel-serial,
or sps, fashion, unlike the line-ad-
dressable (or Laram) format of its
16-k ccD 450 or the serpentine or
synchronous structure of its 9-k
CcCD. “We picked that structure.”
says Rittiman. “‘because it offers the
best performance combination for
serial mass memory, and that’s
where we're aiming this device. It

has got to be cheap. so we've traded
off some speed for high packaging
density and low power.”

The 4,096-by-1-by-16-bit Sps
memory consists of a single horizon-
tal register of 64 bits, to which sev-
eral vertical registers connect. Data
enters the horizontal register and,
after filling it, transfers in parallel to
the vertical elements. After shifting
through the vertical registers, the
data recombines in a second 64-bit-
wide horizontal unit. Internally, the
register is organized into 16 blocks
in which the bits are advanced
simultaneously.

As for speed. switching time be-
tween blocks is about 50 to 100
nanoseconds, while access to a
single bit on the average is 500 mi-
croseconds, at a clock rate of 4
megahertz, with the worst case
being | millisecond. “That may ap-
pear slow compared to random-ac-
cess memories,” says Rittiman, “but
it is in fact comparable to most of
today's disks and drums.”

Fairchild is keeping the costs low
on its new device by fitting the
65.000 bits of memory, plus periph-
eral circuitry, on a chip only 33,000
square mils in size. Moreover, in the
read/write or read/modify/write
modes, the four-phase four-power-
supply device consumes only 400
milliwatts at 4 MHz. In the power-
down mode, this drops to 70 mw at
I MHz, while in the high-speed
search mode it consumes 300 mw at
4 MHz.

How this SPS 65-k ¢CDh memory
differs from Fairchild’s synchronous
and line-addressable CCDs is ex-
plained by Bruce Threewitt, MOS
applications manager. In synchro-
nous devices all bits shift at the
same frequency, in a serpentine
fashion from input to output. In a
line-addressable ccp, a MOS selec-
tion matrix is connected to sequen-
tial cCD shift registers, so that the
matrix may read, write, or refresh
information in any chosen register.
However, in the serial-parallel-serial
CCD, data fills a horizontal register
and then shifts in parallel through
vertical registers at a slower rate.

*Obviously, each kind of configu-
ration has a particular optimum ap-
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plication,” points out Threewitt.
“For example, the Laram's low
clock capacitance and fast access
time make it a prime candidate for
fast-access auxiliary memories. The
serpentine structure, on the other
hand, can operate over a wide range
of the frequencies suited to data-
buffering applications.” O
Military

Westinghouse starts
on F-16 radars

Balancing design-to-cost approaches
with modern digital technology.
Westinghouse Defense and Elec-
tronic Systems Center, Baltimore,

has begun full-scale development of

the radar for the F-16 air combat
fighter.

Under a $36 million subcontract
from the Air Force's prime contrac-
tor, General Dynamics Corp., Fort
Worth. Texas, Westinghouse will
begin delivery in December of 12
radars for flight test and evaluation.
Initial orders for the plane are ex-
pected to run close to 1,000, includ-
ing 650 for the Air Force and an-
other 348 for four NATO countries
that will be produced in part in Eu-
rope [Electronics, June 10, p.45].

The new radar, designed for a
one-man crew in both air-to-air and
air-to-surface  weapons-delivery
roles. is touted by Westinghouse as

one more successful application of

lessons learned from the in-house
development of its WX series of dig-
ital airborne radars. The company
credits its WX design-to-cost pro-
gram as the basis for its other major
airborne radar effort, the Electron-
ically Agile Radar intended for the
Air Force bomber fleet [Electronics,
May 27, p. 40]. Price tag for produc-
tion models of the 260-1b. F-16 ra-
dar is $250,000, the firm says.
Savings. Typical of the design-to-
cost approach is the use of software-
controlled processing to eliminate
the usual need for a radar receiver
guard channel and associated cir-
cuitry. *Digital clutter rejection and
other digital postprocessing tech-
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Replaceables. Five of the six line-replaceable units in the Westinghouse F-16 radar are in-
erconnected vy a digital multiplex bus. The sixth, the digital-signal processor, is connected
to the radar ccmputer by a separate high-speed data bus

niques subtract ground discretes
and area returns from the sidelobes,
eliminating the potential source of
false alarms without a guard chan-
nel.”™ a Westinghouse official ex-
plains. “This results in a major cost
reduction, less complexity, lower
weight, plus increased reliability.”

Westinghouse also expects its
built-in test circuitry to eliminate
the need for flight-line test equip-
ment, thereby reducing the system’s
support costs. Basic performance
parameters of the radar are moni-
tored continuously by its control
computer through a digital bus,
shown in the diagram above. Each
line-replaceable unit (LRU) is tested
automatically, assuring the pilot
“with a coniidence level of 95% that
no malfunctions exist,” according to
:he developers. When a malfunction
is detected, the built-in test routine
isolates 95% of the failures to a par-
ticular LRU. Goal for the production
radar is a mean time between fail-
are of at least 100 hours.

Six modules. In deriving the F-16
radar from its WX-200 radar series,
Westinghouse settled on six line-re-
placeable modules consisting of the
antenna, transmitters, low-power rf
unit, digital signal processor, radar
computer, and radar control panel.

A planar-array antenna, mechan-

ically gimballed in two axes, was
chosen for its good gain and low
sidelobes in all scan angles, which
provide an air-to-air search area of’
+60° in both azimuth and elevation,
as well as three air-to-surface oper-
ating modes—beam mapping, Dop-
pler beam sharpening to improve
map resolution, and as a navigation
beacon.

The low-power rf unit contains a
receiver protector, low-noise para-
metric amplifier, receiver, analog-
to-digital converters, stable local os-
cillator, and the system clock gener-
ator. All analog processing of the ra-
dar return signal occurs here.
Westinghouse expects to cut costs,
weight, and the number of inter-
connections in this module by using
microwave integrated circuits on
microstrip to fabricate the first
mixer and the first intermediate-fre-
quency stage of the receiver.

The transmitter LRU contains an
air-cooled traveling-wave tube
(TWT), a solid-state grid pulser,
high-voltage power supplies, regu-
lators, and protection and control
circuit. Except for a final TWT out-
put tube, the entire transmitter is
solid-state.

Clutter rejection and other radar
signal processing is performed by
the digital signal processor with
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standard integrated circuits. Large-
scale-integrated devices are used
when commercially available. Cus-
tom LSI devices were avoided for
cost and availability reasons.

The radar computer configures
the radar system for the various op-
erating modes, directs the digital
signal processor to add symbols to
the video output, makes calculations
and routes data to the fire control
computer, handles interfaces with
other F-16 avionic systems and
other LRUs in the radar, and con-
trols the self-test functions. O

DAIS gets first of
test-bed computers

Working on another avionics project
for the Air Force, Westinghouse is
delivering the first contractor hard-
ware for the Digital Avionics Infor-
mation System, which will even-
tually put digital cockpit controls in
fighter aircraft, has arrived at the
Air Force Avionics Laboratory.

Westinghouse Electric Corp., Bal-
timore, one of four DAIS contractors,
has delivered the first four of the 14
high-speed computers that the Air
Force will use in what it calls a **hot-
bench” configuration—actuaily a
test bed for various digital avionics
equipment for future aircraft [Elec-
tronics, Feb. 6, 1975, p. 76].

Under the $1.2 million contract,

Ready. Worker at Westinghouse Eiectric Co.
inserts an LSI-memory card in one of the
high-speed computers to be used in the Air
Force Digital Avionics Information System.

the Westinghouse computers will
operate with 16-bit words at speeds
of 375,000 operations per second as
well as handling 32-bit, 8-bit, or
single-bit increments. The DAIS pro-
cessor and its read-only memory use
off-the-shelf, large-scale integrated
circuits. The capacity of the core
memory is 64,000 16-bit words.

Multiprogram. The DAIS proces-
sor derives from the Westinghouse
Ep—for extended performance—Mil-
licomputer family, a class of ma-
chines from which the firm’s De-
fense and Electronic Systems Center
is getting much mileage.

A derivative machine using all-
semiconductor memory for speeds
up to 950,000 operations per second
is the processor being developed for
another Avionics Laboratory pro-
gram, the Electronically Agile Ra-
dar [Electronics, May 27, p.40].
Other variations serve shipboard
and airborne fire control in the
Navy’s Harpoon and Condor mis-
siles, the Defense Meteorological
Satellite and Helios satellite pro-
grams, as well as the F-16 search,
track and navigation radar, the
AN/AWG-10A missile-control sys-
tem for the Phantom F-4J, and the
AN/ALQ-131 countermeasures
pod.

The DAIS program recently com-
pleted the selection of its last major
contractor with the $2 million award
to Hughes Aircraft Co., Culver City,
Calif., for delivery of two sets of
cockpit controls and displays during
a 26-month period [Electronics, May
27, p. 44]. Earlier awards have been
made to 1BM Corp., Huntsville, Ala.,
for developmental and service test
models of a multiplex subsystem,
and to Intermetrics Inc., Cambridge,
Mass., for mission software. O

Industries say no to
DOD export OK

Six high-technology trade associ-
ations have warned Congress
against permitting the Department
of Defense to control U.S. commer-

cial export policy for their indus-
tries. “'In a civilian government such
as ours, the control and adminis-
tration must reside apart from the
military,” said Peter F. McCloskey,
president of the Computer and
Business Equipment Manufacturers’
Association. He is urging rejection
of the recommendation by the De-
fense Science Board task force on
technology transfer that DOD, rather
than the Commerce Department, set
policies for controlling export of
technology. The task force was
chaired by J. Fred Bucy, chairman
and chief executive of Texas Instru-
ments [Electronics, April 15, p. 38).

In issuing his warning before the
House Committee on International
Relations last month, McCloskey
was acting as spokesman for the
Joint High Technology Industries
Group, an informal organization set
up to present a coordinated re-
sponse to changes being considered
by Congress in the Export Adminis-
tration Act of 1969. Without con-
gressional action, the law will expire
Sept. 30. The ad hoc group consists
of the CBEMA, the Electronic Indus-
tries Association, Wema, and associ-
ations representing manufacturers
in aerospace, general aviation, and
machine tools.

Six changes. Beyond urging eas-
ing of the proposed Pentagon con-
trol of high-technology exports, the
industry associations were united in
recommending that any new export
rules adopted by the House include
“with some additions and clari-
fications” the six sections of
S. 3084’s Title I, already approved
by the Senate Banking Committee.
These sections in the Senate bill, de-
signed to accelerate Government ac-
tion on export applications, would:
® Permit applicants to review docu-
mentation before the Commerce
Department forwarded it for ap-
proval to the Coordinating Com-
mittee (Cocom), made up of the
NATO nations and Japan. This re-
view would make certain the docu-
ments accurately described the tech-
nology or goods for which a license
was being sought.

m Change the criteria for placing a
nation on the “controlled list,” so
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Tektronix
Minis...

Eight oscilloscopes
that go anywhere

Now you can take oscilloscope measure-
ment capability anywhere, even to remote
or hard-to-reach places. This means faster,
more thorough on-site repairs of electronic
equipment and fewer callbacks. To the
top of a ladder, into a utility access
tunnel, onto an industrial catwalk, to the
site of small or medium scale office or
computer equipment, into a moving trans-
portation system, to a remote research site
—ultraportable TEKTRONIX Miniature
Oscilloscopes go virtually anywhere you
can go.

Only Tektronix offers you a choice of
eight miniature oscilloscopes for the
performance/weight combination best
suited to your application. Bandwidths
range from 500 kHz to 35 MHz for servic-
ing equipment as sophisticated as mini-
computers or complex industrial control
systems.

For Technical Data circle 34 on Reader Service Card

300 Series
4 Models. 10 Ibs

Model 335 offers by far the highest
performance of any 10-pound oscillo-
scope: 35 MHz, dual-trace, delayed
sweep, 1TmV/div sensitivity, delay lines on
vertical inputs, variable trigger hold-off
and more.

Two models (3%2 pounds, 500 kHz and
10 pounds, 10 MHz) feature storage, a
unique capability among miniature
oscifloscopes

One 3%z -pound model combines an
oscilloscope with a precision digital
multimeter. All 32 -pound models and
two of the 10-pound models operate on
internal batteries as well as ac. Urique
two-level insulation between case and
earth ground makes the 32 pounc models
excellent choices for waveform measure-
ments at elevated voltages.

And proven Tektronix quality, rugcedness,
reliability, and service mean virtua ly

200 Series
4 Models, 3% Ibs

trouble-free measurements, few problems,
and fast, reliable service if you need it.

For on-site assistance in selecting the
best miniature oscilloscope for your
application, contact your local Tektronix
Field Engineer. Or, for a descriptive
brochure on our comprehensive portable
oscilloscope family, write Tektronix, Inc.,
P.O. Box 500, Beaverton, Oregon 97077.
In Europe, write Tektronix Limited,

P.O. Box 36, St. Peter Port, Guernsey,
Charnel Islands.

5
TEKTRONIDC
- committed to

technical excellence

For Demonstration circle 35 on Reader Service Card
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that factors other than communist
or noncomimunist status would be
included. Such considerations
would include potential friendship
with the U.S. and willingness to con-
trol transshipments of U.S. exports.
® Increase from two years to four
the terms of the industry technical-
advisory committees that report to
Commerce and require Commerce
to consult with the committees on
Cocom and other issues. If Com-
merce were to reject their advice,
the department would be required
to notify the committees within a
reasonable period and explain why.
8 Require that Commerce explain
to an exporter both the statutory
and technical reasons for a license
denial to ensure that technical eval-
uations have been correct.

Speed urged. The industry group
also urged Congress to continue
monitoring Commerce Department
efforts to cut to 90 days the time
taken to process export licenses.
“Merely adding personnel will not

Com;anigs

solve the problem within an
agency,” it pointed out, *‘unless
those additional personnel are
trained and technically qualified.”

Moreover, McCloskey says that
rules against inter-industry commu-
nications among committee mem-
bers, designed to preclude violations
of antitrust laws, should be relaxed
to achieve “a more efficient, expert,
and balanced advisory role.” And
because technology changes so fast,
McCloskey would halve to nine
months the time proposed for a
Commerce Department report to
Congress on export controls.

In calling for these and other
changes—including a complete re-
write of export regulations to make
them easier to understand—
McCloskey acknowledges that Con-
gress may want to consider “a
simple nine-month extension of the
current Export Administration Act
to June 30, 1977." as an interim
measure to permit full consideration
of the many proposals. O

Merger of AMS and Intersil dictated
by the cost of developing technology

The proposed merger of Advanced
Memory Systems Inc. of Sunnyvale,
Calif. ($32 million in annual sales)
and Intersil Inc. of nearby Cuper-
tino ($25.5 million) underlines what
has become increasingly evident to
the semiconductor industry: it’s
practically impossible for smali-to-
medium-sized manufacturers, no
matter how solid they appear, to
compete with large manufacturers
in high-technology mainstream
products, such as microprocessors
and memories.
“Large-scale-integrated-circuit
technology has turned our industry
upside down,” says Orion L. Hoch.
president of AMS and the man set to
become president of the merged
company. which will bear the name
Intersil Inc. “The sheer complexity

Size. Sheer complexity of IC technology re-
quires bigness to compete, says Hoch.

36

of the devices that must be devel-
oped mean a company has got to fi-
nance a large-scale research and de-
velopment effort and maintain a
high-level production facility just to
stay even, much less move ahead.
There’s just no way a $20--30 million
company can keep up with a $100-
200 million-a-year company like,

say, Intel, even by pouring 15% to
20% into R&D.”

At first blush, the proposed
merger seems an ideal fit, with few
overlapping product areas, at least
in the memory area. AMS has a
strong n-channel metal-oxide-semi-
conductor technology with a wide
range of peripheral, mainframe, and
add-on static and dynamic MOS
memory products. And the firm is a
second source to both of National’s
18-pin 4,096-bit random-access
memory devices, while Intersil sup-
plies Motorola’s 22-pin 4-k RAM.

But, as principally a supplier of
add-on memories to its own sys-
tem’s division, and with little com-
ponent capability, AMS’ growth ap-
peared to many to be extremely
vulnerable. It was feeling pressure
from such memory-system new-
comers as Intel and National. Even
worse, IBM may be getting ready to
enter the add-on business.

Intersil’s emphasis on component
product development and market-
ing is a good match for AMS’ MOS
technology, and its high-speed bipo-
lar and low-power complementary-
MOs memories fill a very obvious
gap in the AMS product spectrum.
The new company will also inherit
Intersil’s strong position in linear ICs
for the data-acquisition and instru-
mentation market.

Products needed. In micro-
processors, however, the picture is
cloudy. AMS has agreed to second-
source Signetics’ 2650 processor
chip, but has apparently not com-
mitted itself to build peripheral mi-
croprocessor or software develop-
ment products.

Likewise. Intersil's proprietary
6100 c-mos family of PDP-8-com-
patible microprocessor parts ap-
pears to be aimed at rather special-
ized military and low-power
markets. Thus, the new company
still must develop a mainstream
n-MOS processor family or become a
second source to one if it intends to
penetrate the fastest-growing seg-
ment of the market in LSI-computer-
based equipment.

A still more negative note is the
financial situation of Intersil, which
for the fiscal year that ended Dec.
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SORENSEN
IS THE SOURCE:

FOR RELIABLE OPEN-
FRAME POWER SUPPLIES.

SOC, our new line of open-frame power supplies:

» Standard voltage and package sizes
* 115/208/230 Vac input standard
* Made in U.S.A. with quality components

* No overshoot with turn-on, turn-off or power

failure

Model No.

SOC 2-3
SOC 2-6
SOC 2-10

SOC 5-3
SOC 5-6
| SOC 5-10

SOC 12-1.6
SOC 12-4.0
SOC 12-6.0

SOC 15-1.5
SOC 15-3.0
SOC 15-5.0

SOC 24-1.0
SOC 24-2.2
SOC 24-3.5

SOC 28-0.8
SOC 28-2.0
SOC 28-3.1

* Free-air rating — no external heatsink.

Series

Om>» OW>» OW>» OW>» OWX OW>

Voltage**

2V
rAY
2V

5V
5V
5V

12v
12v
12v

15V
15V
15V

24V
24V
24V

28V
28V
28V

* Stocked for immediate delivery

* Conservatively designed and rated

* Low heat dissipation, high temperature stability

* One-year warranty, backed by a worldwide service

organization

Output Current (Adc)*

@ac | @sec | @eoc Price
3.0 , 24 | 18 $32
6.0 4.9 3.8 54

10.0 8.0 l 6.5 67
3.0 2.4 1.8 32
6.0 49 3.8 54

10.0 8.0 6.5 67
1.6 1.3 1.0 32
4.0 30 25 54
6.0 5.0 4.2 67
1.5 1.2 1.0 32
3.0 25 2.2 54
5.0 4.2 3.5 67
1.0 75 .55 32
2.2 1.9 1.6 54
3.5 2.0 2.4 67
0.8 .B4 .45 32
2.0 1.7 1.4 54
3.1 2.6 | 2.0 67

* *£5% adjustable.

1

Call us for OEM discounts:
(603) 668-4500.
Sorensen

676 Island Pond Rd.,
Manchester, N.H. 03103.

Common Specifications:

AC Input Power: Vac 105-125 (190-226). (210
to 250 available by using taps on transformer.)
Frequency 50 to 63Hz. (Derate 10% at 50Hz.)
Voltage Regulation (comb. line and load):
+0.15% + 6mV for 105 to 125 Vac and 100%
load change.

Voltage Ripple and Noise: 1.5mVrms, 5mVpp.
Temperature Coefficient: 0.03%/°C.

Drift (24 hours): 0.2% after 1-hour warm-up.
Remote Sensing: 100mV maximum drop in
each leg.

Operating Temperature: 0°C to 60°C.

Storage Temperature: -20°C to +85°C.
Qvervoltage Protection: Available on all mod-
els except 2 volt. Specify by adding "'VP" suffix
to model number and add $8 to unit price.
Current Foldback: Automatic, factory-set to
140% of rated (40°C) output current.

Cooling: Convection.

Finish: Black anodize.

A Raytheon Company)
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Now there are 3
circuitry configurations!

Grayhill
Rocker DIP

Switches -
SPST SPOT, DPDT

All with exclusive spring
loaded, sliding ball contact
system...life rated at
50,000 operations.

= Positive wiping action and immunity
to normat shock and vibration

» SPST in 9 sizes, from 2 to 10 rockers:
SPDTand DPDTin1,2,3. and 4 rocker
versions

a Double throw versions provide
simpler, more positive actuation than
bridging rockers, satisfy logic ‘0’ and
logic ‘1" input requirements with a
single rocker.

Now Grayhill's DOUBLE-DIP™ Rocker
DIP Switch (DPDT) joins the DIP-C™*
(SPDT) and the plain vanilla SPST, in the
industry’'s most comprehersive line for
cost-effective on-board switching
Grayhill's Series 76 Rockei DIP
Switches offer the important advantages
of IC compatibility, compact high-
density design, and ease of mounting by
direct wave soldering or insertion into
standard DIP sockets. Positive position-
ing through the exclusive spring-
loaded sliding ball contact system
provides immunity to shoek and
vibration and life with 50,000 operations,

Detailed specifications and pricing are
available from Grayhill, 56 Hill-
grove, La Grange, lllinois 60525 or
phone (312) 354-1040 A\

for your free
Rocker DIP family ).“' ‘,’I/
literature packet gl y‘u-

38 Circle 38 onreader service card
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31, 1975, had a loss of $2.5 million.
Hoch expects that if the current
quarterly rates remain roughly the
same for both companies (in the
first quarter, $18 million for AMS
and $7 million for Intersil), the
merged Intersil could come close to
the magic $100 million by the end
of 1976. And if that occurs, says in-
dustry observers, look for some
more companies to consider similar
“marriages of convenience.” O

Stein to attack yields
at Motorola Semi

When Alfred J. Stein takes over
Motorola’s Integrated Circuit divi-
sion next week, his top priority is a
basic one: improving wafer yields.

“That certainly is a major reason
for selecting Al,” confirms John R.
Welty, vice president and group
executive of the company’s Semi-
conductor Group. Stein, who was
named vice president and general
manager on June 25 after a widely
publicized search, joins Motorola
Semiconductor Products in Phoenix
after 18 years with Texas Instru-
ments.

Motorola’s 1C operations have
had continuing silicon-processing
problems, Welty says, particularly
in metal-oxide-semiconductor pro-
duction at the Austin, Texas, facility
opened less than a year ago.

Not solved. At a financial
analysts’ meeting Oct. 31 of last
year, Welty first reported yield
problems [Electronics, Nov. 13, p.
96]. Other officials since then have
said these were solved. But industry
reports have held otherwise.

At TI, Stein earned a reputation
as that company’s top hand for
starting new plants and straight-
ening out troubled ones. His most
acclaimed feat probably was the de-
velopment from 1968 to 1971 of Tr’s
bipolar operation in Houston, from
initial plant layout to construction.

Earlier, Stein had established a T!
facility to build solid-state logic cir-
cuits for 1BM and started European
IC production for the Texas com-
pany in Bedford, England. His most

recent T! post was general manager
of all North American discrete-com-
ponent operations.

While 1C division personnel are
said to be showing the usual appre-
hension in awaiting a new boss,
Welty believes Stein will be “well
received by the troops”—in addition
to his record in plant startup and
“achieving exceptional yields, he is
a manager who has developed
highly motivated organizations.”

Having a full-time manager is it-
self expected to help the morale of
the division, which was split off
from the Discrete Components divi-
sion in October. Robert R. Heikes,
vice president and assistant group
executive, has been the acting gen-
eral manager. O

Commercial

CRT terminals hit
word processing

Word-processing—automation of
the office—is getting a raft of new
text-preparation and editing sys-
tems built around cathode-ray-tube
displays. The new combinations of
electronic displays and keyboards
are also leading the various com-
petitors to hope for a larger share of
the word-processing business, now
83% dominated by 1BM Corp.’s Of-
fice Products division. Reason: IBM

Word handler. Cathode-ray-tube display
enables the operator to see the editing pro-
cess being carried out in this $12,000 Word
Processor 10 with its floppy-disk store and
printer from Wang Laboratories.
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The first monolithic-bipolar, 16 x 16 -bit multiplier
(MPY-16) is now available from TRW. It's fully TTL-
compatible, too. A single MPY-16 package can re-
place as many as 50 MSI/TTL packages. eliminating
2 x4 multipliers.

Applications for the MPY-16 include micro and mini
computers, instruments, high-speed data process-
ing, and wideband digital systems. If your applica-
tion demands speed...the MPY-16 car meet it.

The multip ication throughput rate of 5,600,000 per
second can be increased to 20,000,000 by direct
parallel pipelined multiplex operation of tour MPY-16
chips. in this mode, input/output ports are bussed
together.

6-Bit Mulliplier
Nanoseconds

X DATA IN
16 LINES

| mss RreGISTER

MSB OUT
16 LINES

Allinput and output data - internally latched. . .three
110 ports (15 bits/port) for highest throughput speed
-200 ns typical...s ngle port operation at reduced
speed-309 ns with separate clock controls. Full
adder cells on the 16 by 16-bit multiplier array use
the sequential add algorithm. A round contro! is
available.

Delivery is less than 30 days for sample quantities.
Price and delivery available on request. For @ detailed
data sheet, call (213) 536-1977. Or write: TRW
Defense and Space Systems, Electronic Systems
Division, One Space Park, E2/9043, Redondo
Beach, California 9D0278.

Another LSI product from a company called

TRMW/eELccTronIC SYSTEMS DIVISION
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All wrapped up in a neat little
package. our Model 510L is

an ultra-wideband RF power
amplifier whose wide range of
frequency coverage and power
output provide the user with the
ultimate in flexibility and
versatility in a laboratory
instrument. Easily mated with
any signal generator, this
completely solid state unit
amplifies AM, FM, SSB. TV.
pulse and other complex
modulations with a minimum of
distortion.

Constant forward power is
continuously available regardless
of the output load impedance
match making the 510L ideal

for driving highly reactive toads.

Unconditional stability and
instantaneous fail-safe prcvisions
in the unit provide absolute
protection from damage due to
transients and overloads.

This outstanding unit covers the
frequency range of 1.7 to 500 MHz
with a linear power output of
more than 9.5 watts and there is
no tuning.

For further information or a
demonstration. contact ENI.
3000 Winton Road South,
Rochester, New York 14623.
Call 716-473-6900 or

TELEX 97-8283 E N | ROC

' Szl

The world's leader
in solid state power amplifiers
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has not seen fit to announce its own
CRT display system as expected.

Although more expensive than
the automatic typewriters, the CRT
machines offer greater versatility—
they're easier to edit with, for ex-
ample, because each page shows up
on the display screen. At least. that

was the pitch of exhibitors at the re-
cent International Word Processing
Conference in New York. as more
than a dozen companies sought to
expand the CRT word-processing
market. It's estimated that about
12.000 to 15.000 of these terminals
will be installed this year compared

News briefs

Israeli firm building respiratory instrument

Elscint Inc. of Hackensack, N.J., the U.S. manufacturing and marketing
subsidiary of Israeli-based medical instrument producer Eiscint Ltd., is
building a new electrooptical instrument for predicting whether or not a
newborn infant will suffer from Respiratory Distress Syndrome (RDS). This
condition may kill upwards of 16,000 infants in the U.S. and a few hundred
thousand worldwide this year. The $12,000 fetal-lung-maturity analyzer is
actually a bench-top polarization fluorimeter that uses sensitive electro-op-
tics to measure the relative concentrations of elements in fetal fluids. Moshe
Ben-Porath, general manager of the U.S. firm, says the instrument uses "‘a
cheap calculator chip' to determine the ratio of absorption to emission of
light in a fluid sample and then digitally display the results. Ben-Porath says
he expects his firm to sell several hundred of the instruments next year and
eventually reach a peak of about 1,000 units per year

ICL sets availability of field-upgrade kits

International Computers Ltd., the British manufacturer competing in the
U.S. computer market, has targeted next January for initial deliveries of
field-upgrade kits that will enable users of its earlier 2903 computer to en-
hance the system’'s performance capabilities to that of ICL's new 2904. This
is designed to compete with IBM System /370 models 115 and 125, as well
as Sperry/Univac's 9030. The 2904 offers a 50% increase in the speed of
instruction execution over the 2903, a memory range—32 kilowords to 96
kilowords of 24 bits each—that is twice that of the 2903, new software, and
a greater selection of design configurations and peripherals. The cost of the
field-upgrade kit and associated peripherats will be about the difference be-
tween the typical purchase price of the 2903 ($150,000) and the 2904
($300,000), says Eli Hiller, acting president of ICL (U.S.A.) in New York

Optel cuts staff drastically

Optel Corp., the Princeton, N.J., manufacturer of liquid-crystal displays and
watch products, has dropped its employment level from 460 to 125 in the
wake of its filing for protection from creditors under Chapter Xl of the Fed-
eral bankruptcy laws. The firm was reported $1.2 million in the red in the
first quarter of 1976, following a $4 million loss last year. However, presi-
dent Gerald Heller says the firm's R&D program, which through the years
has never been translated into profits, will continue uncut. This includes
R&D for liquid-crystal and electrochromic displays, with a major effort cen-
tering around chromatic liquid crystals using a new dye process to remove
the angle sensitivity of the traditional displays

NBS sets July 19-20 for pacemaker workshop

The National Bureau of Standards has responded to the request of cardiac
pacemaker manufacturers troubled by issues of product reliability and
scheduled a two-day workshop on the subject. The July 19-20 meeting at
NBS headquarters, Gaithersburg, Md., is titled ‘‘Reliability technology for
cardiac pacemakers.’’ Separate sessions will include discussion of parts re-
lhability. leak rate and moisture measurements. batteries. and leads. NBS
says queries should be directed to workshop coordinator Elaine C. Cohen
at(301) 921-3625
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Need a simple
tachometer system?

For indication only...
the 300 Series system.

The 300 Series tachometer has earned a
reputation for accuracy unsurpassed by
any other analog tachometer. Whether you
want to measure how fast, or how many, a
300 Series tach combined with an Airpax
magnetic pickup,gear and meter gives you
the perfect solution. The price? $251.65.

For indication
and switching... .
the 300 Series system . 28

Need under-speed/overspeed
protection? The 300 Series
switching tachometer will
sound the alarm when-
ever the speed strays
beyond your preset
limits. With Airpax
magnetic pickup,
gear and meter
your system is
complete. The
price? $286.65.

For indication and
industrial signal output...
the 300 Series system.

The 300 Series tachometer can also be
set up to provide industrial signal output,
such as 4-20mA. Because of its rugged de-
sign, you can use it in almost any industrial
environment. The price? $286.65.

4000 8000

You can order your Airpax
300 Series tachometer to
Nandle whatever functions you
¥equire. That’s versatility. You can
Bven specify your tach with a wide
ariety of enclosures. But no matter
What your needs are, no one gives you
Ore tachometer for the money.

For more information, circle our number

“on the reader service card, or give us a

call if you’re in a hurry. We’re standing by
ready to assist you. .

AIRPAX

Controls Division 6801 W. Sunrise Boulevard, Fort Lauderdale, Florida 33313

(305) 587-1100

Other Divisions:
Circuit Breakers and Glass Seals, Cambridge Division, Cambridge, Md.
Broadcast T.V. Equipment, American Data Corp., Huntsville, Ala.
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nl s series

One year warranty
From stock

U.L. recognition
Barrier block interface

Socketed |.C
regulator

Crowbar
accessory

MODEL QPs1 | QPS-2 ors3
RATINGS 573 L2z
Volts/Amps or or 24/1
625 | 1512 |
Qry. R I 100 250
PRICE $2400  $2250 | $21.50

DW’M.

Wissahickon Avenue
North Wales, PA 19454
Tel: 215/699-9261  Twx: 510/661-8061
AC-10
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Electromcs revuew

to 110,000 electromechanical text-
editing machines. But the trend is
definitely toward the CRTs at prices
ranging from about $12,000 for a
stand-alone terminal and type-
writer-style printer to around
$30,000 to $45,000 for a terminal,
multiple printers, and communi-
cations options. A full-fledged sys-
tem for a big company installation
could cost $75,000 or more.

In the CRT lineup, there are con-
flicts, however. For one, the pro-
graming and storage of data gener-
ated for and by the typist at the CRT
keyboard can be handled either by
floppy disks—one or two to a unit—
or by magnetic-tape cassettes. For
another, the processing-control
chores can be done by either a set of
microprocessors or a mini-
computer/shared-logic arrange-
ment, depending on how much per-
formance capacity the user wants.

Competitors. The companies now
going into this market include:
® Wang Laboratories, Tewksbury,
Mass., which has just announced a
three-part CRT family, the Word
Processor 10, 20, and 30, each built
around a network of three Intel
8080 microprocessors. The memory
is a floppy disk.

s Lexitron Corp., Chatsworth,
Calif., which has announced a pro-
prietary fast-access cassette tape-
drive that has close to the highest
speeds for accessing pages with a
floppy disk and can store 125 pages.
The Tape II drive transfers almost
six 8,000-character pages at 580
kilobits per second. The firm’s new
Model 921 Videotype Text Proces-
sor uses four 8080 microprocessors.

® Vydec Inc, Florham Park, N.J,
which has CRT models that use
floppy disks. These systems do not
have microprocessors, although the
separate communications option
employs an 8008 processor. Strongly
committed to the disk, Vydec is
presently investigating use of the
“flippy,” or two-sided floppy disk.

® Daconics, Sunnyvale, Calif., sub-
sidiary of Xerox, which uses a com-
pletely different display in its
shared-logic Visual Type system—a
gas-plasma, flat-screen display with
panels supplied by Owens Illinois

and Burroughs. The characters are
red/orange, and the display pack-
age is much slimmer than the cath-
ode-ray tube. Daconics is offering a
large screen that displays 44 lines at
a time and a smaller desktop screen
for reviewing correspondence a
single line at a time.

m Redactron Corp., Hauppauge,
N.Y., now a Burroughs subsidiary,
which has added a CRT system, Re-
dactor II, using an 8080 for each in-
put/output, the printer, and the dis-
play. Since it uses tape cassettes, it’s
compatible with the company’s in-
stalled base.

What of iBM and the CRT? The
Office Products division will have
such a display or one like it, but is
not saying when. “In the long run,”
comments Jack Wirts, vice president
of sales, “I’'m not sure how useful
the CRT would be. IBM’s main con-
centration is on the ‘principal’ [man-
ager] rather than only the secretary.
And I'm not sure how much more
efficient and productive the CRT will
make the principal.” O

I!Ie_dical

Shock waves break
kidney stones

Putting its experience with high-
pressure shock waves to use, the
West German aerospace company
Dornier System GmbH in Frie-
drichshafen has come up with a
noninvasive method for breaking up
kidney stones. In the new technique,
a shock wave is directed from out-
side the body onto the kidney
stones. When this wave hits the
stones, they disintegrate to be ex-
pelled from the body naturally.

Years away. Dornier has success-
fully applied its method to dogs
with implanted stones, but the com-
pany cautions that several years of
further animal tests are still neces-
sary before the technique can be
used with humans.

A great deal of expertise has been
accumulated since the early 1960s
when Dornier began investigating
the effects of shock waves traveling
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Let’s talk about solving

Just determining
whether or not
you have an [/0O
problem can be
a major under-
..I'know,

taking.
I've been there
\ A too. We call
‘ A communication

with the microprocessor ‘“hand-
shaking,” but sometimes information
transfer, especially across an I/0 port,
reminds me more of “armwrestling.”
Analysis of data transfer across
an [/O port can be very tricky. The
microprocessor and the peripheral
may have independent system clocks,
or the peripheral may be
asynchronous. There may be a
parallel-to-serial data transformation,
or vice-versa. The systems may
require a common trigger to interact
properly. How do you verify all that?
And how do you determine that the
instructions are being received and
executed properly?
About the only way I know that
you can really be sure everything
is working right (without spending
an excessive amount of time) is to
look at it on an HP 16008 Logic
State Analyzer. Then it doesn't
matter whether you have independent
system clocks going. Or whether
part of the system is asynchronous.
The HP 16008 lets you display
two separate tables of data on one
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I/0 PROBLEMS

between your microprocessors;
and your system. = /

8 817 1118 218
18 8187 &4l I8

818 8117 7177 33
818 187 1111 &8
318 1817 1118 %818
18 1187 &8l 118
318 1117 8533 3%
811 887 1111 7688

Microprocessor Address Bus, Data Bus and i/G
input and output data are displayed
simultaneously on the HP 1600S screen.

screen, so you can look at program
flow right alongside the input and
output states of the I/O port. That
way there’s no question about
correct sequencing —or about data
flow in either direction.

Confidence in your system
design and operation will be high.

I mean, when you can actually look
at all those data buses, read their
information flow, and see that it’s
all perfect —that’s confidence!

What's more, if you do finc a
problem, the HP 1600S will help you
pinpoint it more quickly than any
other way I know. It can help you
put an end to armwrestling within
your microprocessor systems.

The HP 16008, at $7100%, is one
of the biggest timesavers you'll
ever find. You should learn more
about it. HP has arranged a number
of seminars around the country to
make that possible. Find out how
you can attend the one in your area
by calling your local HP field
engineer. He can also supply you
with complete spec sheets and
application notes detailing the use of

é] N \x\l\\ Y' \3

@ \\\ “ @5\1&

mapping for troubleshooting
minicomputer and microprocessor
systems. You'll discover an exciting

new concept in digital troubleshooting.

*Domestic U.S.A. price only.
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HIGH
VOLTAGE
IDEAS
FROM
VIGTOREEN.

TRANSIENT VOLTAGE MEETS ITS
MASTER: VICTOREEN SPARK GAPS.
If you're looking for a way to capture
line transients that could damage sen-
sitive solid state power supplies or
other circuitry which is easily dam-
aged by transients, our SGL spark
gap is your answer. Excellent pri-
mary protection can be achieved
without a need for complicated line
conditioners. Line transients with
pulse widths of 75 nsecs to 1 msec
will be detected. Nominal firing volit-
age is 215VAC peak with ramp rates
of 100V sec. Energy dissipation capa-
bility of a single pulse is 65 joules.
Try it our way. Victoreen spark gaps
are available with DC firing voltages
from 150-25kV.

HOW TO SIMPLIFY HIGH VOLTAGE
REGULATION IN POWER SUPPLIES.
A need for fewer components is al-
ways appreciated. So, when regulat-
ing circuits where high voltage and
current are required, try the excellent
performance of Victoreen’'s HV Reg-
ulating Diodes. By combining a Vic-
toreen 7235 triode with a GV3A-1200;
a regulated range of 3-5 milliamps
is achieved. Regulation of better than
0.2% is obtainable over the usable
current range. Reliable regulation
over a wide temperature span can be
expected with a maximum tempera-
ture coefficient of 0.015% /°C from
—65° C to + 125° C. High voltage
regulation is simple, our way.

MINI-MOX CAN TAKE IT.

FROM —55° C to +125° C.

The Explorer ‘C’ satellite is now an-
alyzing ultraviolet absorption in the
upper atmosphere. Aboard are a Mag-
netic lon Mass Spectrometer and a
Retarding Potential Analyzer. In the
RPA, Victoreen Mini-Mox resistors
provide feedback in an auto-ranging
electrometer where temperatures can
vary an incredible —55°C to +180°C.
But performance over a wide temper-
ature range is only one of the many
outstanding characteristics of the
Mini-Mox resistor. For new design
freedom in stable and dependable
high voltage