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The era of very large-scale integration begins as 64-kilobit RAMs
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BOURNS...The Quality Source
for Cost-Effective
Broadband Transformer

cial, or standard — Bourns provide qu
the quantities you require. Line matching, coupli

anywhere.

Design Engineering Assistance — Our superior engineering design
capabilities aid you in developing the proper transformer specifications for
your requirements. Bourns can then utilize the most cost-effective materials and
manufacturing techniques to produce high reliability transformers for your
specific application.

High Quality & Reliability — Backed by the Bourns reputation for hlgh
quality at cost-effective prices, our broad line of transformers will meet your
high performance and reliability standards which are often unattainable in
job shop operations.

High Volume & Low Cost — Because of our high volume production and
material procurement, significant cost savings are passed on to you. This is not
possible with limited in-house operations.

Broadest Line of Inductive Components — In addition to broadband
transformers, Bourns also manufactures a complete line of low profile power
transformers, delay lines, pulse transformers and ferrite core inductors.

Bourns quality, engineering expertise and cost-effective pricing . . . a winning
combination. Check the listing below for the Bourns Sales Office nearest
you. Call or write today for the complete catalog on Bourns Transformers.

TRIMPOT PRODUCTS DIVISION, MAGNETIC PRODUCTS, BOURNS, INC.,
28151 Highway 74, Romoland, CA 92380. Telephone 714 657-5195.
Telex: 67-6446. TWX: 910 332-1304.

SALES OFFICES: Ariz. 602 257-9015 » Calf, 213 582-6391, 408 377-5740 » Colo. 303 751-2600 » Fl. 305 7716501 » . S i

Ga. 404 393-9880  Ill. 312 255-1903 » Ind. 317 844-8462 « Md. 301 247-0400 » Mass. 617 237-6730 » Mich. 313 882- For immediate Application—Circle 120
1717 « Minn. 612 835-2252 « Mo. 816 358-8100  N.J. 609 933-2600 » N.M. 505 296-0749 e N.Y. 516 271-3500, 607 For Future Application—Circle 220
272-2187 » Ohio 216 659-3131 » Tex. 214 233-5591 » Wash. 206 285-1300 » Canada 514 487-3434, 416 638-5511.



'SURPRISE!

In RF diodes HPgives you
auniverse o choose from.

HP Schottky diodes for low noise mixing, high sensitivity detecting and general purpose switching feature
high breakdown voltages (to 70V) to handle high level signals, pico-second switching speeds for low distortion,

and low turn-on voltage for low power consumption.
HP PIN diodes for attenuation, AGC and modulation are noted for their low distortion products, large

dynamic range, and tight resistance matching.
A wide selection means there is a diode that is right for your circuit needs, including MIL spec. Low volume
prices meet your design and production requirements. Stringent test procedures assure the reliability you need

for your universe, whether it is satellite communications, CB radio,
1507 Page Mill Road, Palo Alto, California 94304

1

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

computer switching, ECM or anything in between.
Best of all, one phone call to your local HP distributor can solve
Circle 1 on reader service card

just about any diode problem you may have. HP’s universe of diodes are
in stock now—in the quantities you need.
In the U.S. contact Hall-Mark, Hamilton/Avnet, Pioneer Standard,
Schweber, Wilshire or the Wyle Distribution Group (Liberty/Elmar).
In Canada, call Hamilton/Avnet or Zentronics, Ltd.
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Here’s the fastest GIEE)
graphic peripheral available today...
and it programs like a plotter.

A

With the HP 1350A Graphics Translator and
one or more HP electrostatic CRT displays,
there’s no faster way of seeing your system’s
output. You can get a quick reading - then plot
if hard copy is needed.

Because it's HP-IB* compatible, the 1350A
is easy to add to your system. It lets you present
different information simultaneously on up to
four CRT displays.

And, it makes writing a program for a CRT
display as easy as programming a plotter. An
optional binary cassette tape for the HP 9825
Desktop Computer simplifies programming and
lets you use the same routines on both CRT’s
and plotters.

The 1350A lets you update the display se-
lectively. For example, in an application such as

sequential testing, you can view multiple data
plots (A) on a CRT and update only a portion
of the display for rapid comparative measure-
ments. It also provides convenient operator
interaction. You can display program listings (B),
normal and expanded displays, or a cursor

and its coordinates.

Ideal for use with HP Data Acquisition and
Network Analysis Systems, the 1350A Graphics
Translator, priced at $3,450**, is a useful tool
anywhere a fast, high-resolution graphic presen-
tation of information is needed. Write for
Application Note 271-1, or call your local HP
field engineer for complete details.

*HP's implementation of IEEE Standard 488-1975
**Domestic U.S.A. price only

)
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1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
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president of Standard Microsystems Corp.,
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Cover is by Art Director Fred Sklenar.
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The past year marked the semiconductor
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Publisher’s letter

Each year for the last five years, the
editors of Electronics have faced
the intriguing task of worldwide
technological stock-taking in order
to produce our annual Technology
Update issue (p. 110). The challenge
for each editor is to define and
analyze the many distinctive yet
overlapping developments that
emerge over a year’s time, and then
to put these developments into some
kind of perspective. It requires an
all-out effort by the entire staff.

“Not the least of the problems
facing the editors for this issue is the
selection of the winner of our annual
Award for Achievement,” comments
Executive Editor Sam Weber, whose
job was to oversee the project.

The award goes to the person who
exemplifies leadership in electronics
technology or, through activity in
government, business, or the aca-
demic world, exerts leadership in
promoting the welfare of the elec-
tronics industries.

“If you think about it, this selec-
tion takes not only insight and
understanding about technology, but
a lot of guts to designate one from
among the many ‘stars’ who have
contributed to the advancement of
electronics technology,” Sam adds.

This year’s award winner, Paul
Richman of Standard Microsystems,
was an entry in a field of great quali-
ty. Yet he was originally nominated
by several editors and was an over-
whelming choice in the final ballot-
ing. For his extraordinary contribu-
tions to the improvement of MOS
performance through innovative
structure design, we think he is fully
worthy of our Achievement Award.
A profile on Richman and his contri-

bution starts on page 100.

lt’s often called “The Battle of Cher-

Hill,” in humorous reference to
the fireworks that take place at the
Annual Test Conference held for the
last eight years at Cherry Hill, N. J.
The ninth conference, which starts
Oct. 31, should be no exception.

Even the theme is provocative—
can complex LSI continue to be
tested effectively at both the compo-
nent and board levels? The reason
for the battle is that the conference
brings together component users,
test equipment producers, and com-
ponent manufacturers, each with
differing views.

“This is perhaps one of the most
immediately relevant meetings of the
year,” comments New York bureau
manager Bruce LeBoss, who put
together the preview story with
instruments editor Al Shackil
(p. 81). “Unlike a number of confer-
ences that emphasize components
three to four years from actual appli-
cations, this meeting stresses the real
world of testing today’s devices or
anticipating problems in testing de-
vices that are soon to be used in high
volume.” That’s another reason for
the conflicts—the focus is on press-
ing problems that have a strong
impact on current LSI applications.

Essentially, the difficulties are the
same, only at increasingly higher
levels of complexity. “Yesterday’s
4-K problems are today’s 16-K prob-
lems,” Bruce concludes.

(e

October 26, 1978 Volume 51, Number 22 99,640 copies of this issue printed

Published every other Thursday by McGraw-Hill, Inc. Founder: James
H. McGraw 1860-1948. Publication office 1221 Avenue of the Americas,
N.Y., NY. 10020; second class postage paid at New York, N.Y. and
additional mailing offices. ID# 172400

Executive, editorial, circulation and advertising addresses: Electronics,
McGraw-Hill Building, 1221 Avenue of the Americas, New York, N.Y
10020. Telephone (212) 997-1221 Te\etype 12-7960 TWX 710-581-4879
Cable address MCGRAWHILLNEWYORK

Subscriptions limited to professional persans with active responsibility
in electronics technology. No subscriptions accepted without complete
identification of subscriber name, title or job function, company or orga-
nization, and product manufactured or services pevﬂormed Based on
information supplied, the publisher reserves the right to reject non-
qualified requests. Subscription rates: in the United States and posses-
sions $15 one year, $26 two years, $38 three years; company addressed
and company libraries $20 one year, $36 two years, $50 three years;
APO/FPQ addressed $35 one year only; Canada and Mexico $17 one
year, $29 two years, $43 three years; Europe $42 one year, $71 two
years, $100 three years; Japan, Israel and Brazil $70 one year, $115 two
years, $165 three years; Australia and New Zealand $95 one year, $170
two years, $240 three years, including air freight; all other countries $45
one year, $80 two years, $112 three years. Limited quota of subscriptions
available at higher-than-basic rate for persons allied to field served
Check with publisher for these rates. Single copies: $4.00. Please allow
four to eight weeks for shipment.

Officers of McGraw-Hill Publications Company: Gordon L. Jones,
President; Paul F. McPherson, Executive Vice-President; Group Vice-
President: Gene W. Simpson; Senior Vice-Presidents: Russell F. Ander-
son; James E. Boddorf, Planning & Development; Ralph R. Schulz,

Editorial; Vice-Presidents: Denis C. Beran, European Operations; David
P. Forsyth, Research; James E. Hackett, Controller; Eric B. Herr,
Economics; Thomas H. King, Manufacturing; Robert L. Leyburn, Circu-
laticn; John W. Patten, Sales; Edward E. Schirmer, International

Officers of the Corporation: Harold W. McGraw, Jr., President, Chief
Executive Officer, and Chairman of the Board; Robert N. Landes,
Senior Vice President and Secretary; Ralph J. Webb, Treasurer.

Title registered in U.S. Patent Office; Copyright® 1978 by McGraw-
Hill, Inc. All rights reserved. The contents of this publication may not be
reproduced in whole or in part without the consent of copyright owner

Where necessary, permission is granted by the copyright owner for
libraries and others registered with the Copyright Clearance Center
(CCC) to photocopy any article herein for the base fee of $0.50 per
copy of the article plus $0.25 per page. Payment should be sent directly
to the CCC. Copying done for other than personal or internal reference
use without the express permission of McGraw-Hill is prohibited.
Requests for special permission or bulk orders should be addressed to
the publisher. ISSN 0013-5070/78%0.50+.25

Subscribers: The publisher, upon written request to our New York
office from any subscriber, agrees to refund that part of the subscrip-
tion price applying to copies not yet mailed. Please send change-
of-address notices or complaints to Fulfillment Manager; subscription
orders to Circulation Manager, Electronics, at address below. Change-
of-address notices should provide old as well as new address, including
postal zip code number. If possible, attach address label from recent
issue. Allow one month for change to become effective.

Postmaster: Please send form 3579 to Fulfillment Manager, Electron-
ics, P.O. Box 430, Hightstown, N.J. 08520.

Electronics /October 26, 1978



ower supplies
for your

automatic
test
equipment ...

AUTOMATIC CROSSOVER

¢ -0

VOLTAGE CURRENT

@ KEPCO POWER SUPPLY

AUTOMATIC CROSSOVER

POWER

¢

oFF ‘
@ oo -

CURRENT 0 g

ATE15-50M 0-15% 050 |

KE p c D ® For complete specifications, write Dept. CJF-14,

KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 = TWX #710-582-2631 + Cable: KEPCOPOWER NEWYORK
Circle 368 on reader service card




e N

y 260 280 300 320
WAVELENGTH (nm) |
e T

MONOCHROMATIC
SENSORS

APPLICATIONS

| * Chemical, Biochemical,
Biomedical Analytical Instru-

I mentation ¢ Process Con-
trols — moisture analyzers,
fluid flow and drop
rates ® Pollution detection
Safety devices — explosion,
smoke, and presence sens-
ing devices (OSHA). ¢ Intru-
sion detectors.

A variety of ultraviolet, visi-
ble, and infrared detection re-
solvers are offered as stan-
dard devices. Narrow and
broad bandwidths are [
available as integrated,
hermetically sealed, sensor
packages.

S i e TS SRR
INFRARED INDUSTRIES, INC. =
EASTERN DIVISION

62 Fourth Ave.

Waltham, MA 02154 U.S.A.
Phone [617] 890-5400

TWX [710] 324-1199

o
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Readers’ comments

Cooperation is seen as key

To the Editor: As a candidate for
executive vice president of the Insti-
tute of Electrical and Electronics
Engineers, I am concerned about
who would be my “boss” next year.
As you have stated of the two candi-
dates for president, “many of their
objectives are the same” [Editorial,
Aug. 31, p. 24]. The question is: who
is likely to deliver?

The IEEE is controlled by the
board of directors, led by the execu-
tive committee, which is headed by
the president. The president must be
able to work with the board, just as
the president of the United States
must be able to work with Congress.
Jerry Suran will be better able to
enlist the board’s cooperation, which
is essential for translating brave
words into meaningful deeds.

A final word, to reformers who
wish to make the institute more
responsive to the members’ needs.
Consider two possible reforms that
make a lot of sense: election by all
IEEE voters of some members of the
nominations and appointments com-
mittee, and similar election of an
independent council to govern the
institute’s forum publications (those
that go to all members).

Leo Young
Washington, D. C.

Solutions for the real world

To the Editor: I read with disbelief
the comments of Eugene Swystun
[“Swystun likes what he sees in I°L
and n-channel codecs,” Sept. 14,
p. 14] about power considerations
for telephony coder-decoders.

According to the article, “The low
power advantage of C-MOS is useless
because telecommunications systems
still have a lot of transformers and
transistor-transistor-logic parts.”
Quoting him directly: “Why reduce
power when you have all that junk
still hanging around there?” 1 itali-
cize the word “junk” to emphasize a
void between the theorist and the
realist.

Yes, that “junk™ is still there, but
in most cases the current drains that
are associated with conventional
telephony components like relays
and battery-feed transformers are

traffic-dependent and not steady-
state power demands.

The added cost Mr. Swystun
emphasizes for complementary-MOs
designs versus that of other technolo-
gies is a one-time item. It is far less
than the continuing cost of power
required to support less efficient
logic forms.

Current electromechanical switch-
ing systems have power require-
ments that vary with user demand.
For instance, a 2,000-line electrome-
chanical exchange may vary from a
midnight power demand of 1,500
watts or less to a busy-hour demand
of nearly 8,000 w, with an average
24-hour power drain of under 4,000
w. Today’s digital telephone ex-
change of similar size will have a
power drain of over 5,000 w with
very little shift in drain between
peak and quiet hours.

Also, the unused capacity in the
new electronic switchers exacts a
power-cost penalty. Existing elec-
tromechanical and some stored-
program-control exchanges are engi-
neered and installed with a two- to
four-year growth capacity. This
spare equipment draws very little
power until activated. But spare
equipment in the new digital systems
will draw power at a fairly constant
rate whether activated or not. These
drains translate into larger power
plants, greater battery reserves, larg-
er emergency power plants, higher
BTU loads on the building air-condi-
tioning system, and most significant-
ly, higher power bills for the entire
life of the switching system.

As to size differential between
c-M0s and other technologies, the
impact of chip design on final codec
size will have little effect on a tele-
phone switching system’s overall
floor-space requirement.

We users of the new technology in
telephony are looking for a practical
marriage of technology and the real
world of telecommunications. Exotic
state-of-the-art designs that do not
address the whole problem are unac-
ceptable.

C. Keith Cheshire
Mid-Continent Telephone
Service Corp.

Matthews, N. C.

Electronics /October 26, 1978



HPS5328A
Universal Counter.
The Right Performance
At'The Right Price.

If you’re looking for a medium priced universal Other options let you make use of an
counter with the capability to do just about ultra-stable time base and HP Interface Bus
any counting job and the versatility demanded Operation including full remote control of the
by tough systems applications, look no further. counter and the DVM.

For only $1300* the HP 5328A Universal Sound good?
Counter is a basic 100 MHz/100ns instrument There’s more information available for you
that expands to meet your needs. Optional on the HP 5328A Universal
modules let you expand its capabilitiesto 512or  Counter and the full line of
1300 MHz and 10 ns time interval. sophisticated HP electronic

You can select an optional built-in DVM counters.
(single-ended or full floating, 10 uv to 1000v) Just call your nearby - o 1 A
for accurate determination of trigger levelsand  HP field office or write It '\,M/W
for external digital voltage measurements. for our new electronic ;\m 734 : LE\I
Only HP offers it. counter brochure. Yrionhie.

*U.S. Domestic price only.

2l

HEWLETT ' ﬁ, PACKARD

1507 Page Mill Road, Palo Alto, California 94304

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

255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

HP: MAKING EXPERIENCE COUNT
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Reproduced by permission of
Hewlett Packard GmbH,
Boblingen, Germany

Collection Programmer of the
HP Liquid Chromatograph 1010 B

Function: Control of the separation
of the liquids under test into their
component parts. The WIMA FKS 2
are being used as D.C. blocking
capacitors.

WIMA Capacitors:
High Quality Components
for Electronic Equipment

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46805

(219) 483-3378

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

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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News update

B The Suez Canal is expected to
handle more and larger vessels more
efficiently when its new traffic-
management system becomes opera-
tional in 1980. Cutler-Hammer
Inc.’s AlLtech division in Ronkonko-
ma, N.Y., which had a letter of
intent from the canal authorities
[Electronics, Jan. 19, p. 14], now has
a $17.8 million contract to design,
manufacture, and install the system.

AlLtech will subcontract the proj-
ect to a three-company team: Cut-
ler-Hammer’s AIL division in Deer
Park, N.Y.; Megapulse Inc. of
Bedford, Mass.; and General Elec-
tric Co.’s Mobile Radio department
in Lynchburg, Va. AL will provide
overall system engineering manage-
ment, the radar subsystem, and
computer-assisted display and con-
trol systems. Megapulse will supply
a miniature Loran-C position-fixing
system, and GE a series of voice and
data radio networks.

With the new system a ship
entering the canal will be detected
by radar and visually presented on a
digitally scan-converted display sys-
tem located in a harbor control
office. This data will also be sent to a
main computer to be displayed and
color-keyed by direction.

Bruce LeBoss

B A little more than a year after its
introduction, an optical step-and-
repeat camera that directly exposes
semiconductor patterns on silicon
wafers is going great guns. More
than 40 of GcAa Corp.’s so-called
Mann bpsw (for direct step-and-
repeat on wafer) photorepeaters
[Electronics, Aug. 4, 1977, p.115]
have been sold at an average price of
$450,000 each. In announcing the
camera, officials of the Bedford,
Mass., company said at the time that
there was plenty of room for
improvement in optical photolitho-
graphy before electron-beam litho-
graphy becomes a widespread pro-
duction reality for direct wafer expo-
sure, as opposed to mask making.
The response to the DSW appears to
bear them out, with Japanese semi-
conductor makers the leading cus-
tomers. Lawrence Curran

The 1000L
Series
Amplifiers ...

Model 1000L

designed to
your needs
and our
standards

¢ 1000 watts CW linear

¢ 4000 watts pulse

¢ 10 kHz to 220 MHz

* |Instantaneous band-
width

¢ Low harmonic distortion

¢ Adjustable gain

¢ Unconditionally stable

¢ Remote control opera-
tion

e Fully protected

e Human engineered

Powerful and uncompromising

in quality and performance.

These versatile high-power

amplifiers are ideal for general

laboratory use, EMI susceptibil-

ity testing, equipment calibra-

tion, biological research, NMR

spectroscopy, ultrasonics, and

many other applications. The

series also includes Model

1000LM8 (1 to 220 MHz), Model

1000LM9 (1 to 200 MHz), and

Model 1500LA (1 to 150 MHz)

with a 1500-watt output. For

complete information on our

high-power amplifiers, call

215-723-8181 or write:

Amplifier Research
160 School House Road
Souderton, PA 18964
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VFC’s...
We’ve done

one better, better.
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The 4151 was the
first multi-function
. VFC offered by
* Raytheon. It'salow-
cost accurate means
of converting an analog
signal to a pulse train of proportional
frequency.

The 4151 gives you the option of
connecting it up the way you need.
Make a VFC, FVC, or a voltage-
controlled pulse generator. Com-
bined with a little external logic, the
possibilities are endless.

$ 65
(100+)

See for yourself. Use the handy
coupon, orgive us acall today. We'll
do the rest. Raytheon Company,
Semiconductor Division, 350 Ellis
Street, Mountain View, CA 94042,

(415) 968-9211.

Semiconductor Division
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The 4152 was the
next generation of
: . VFC to come from
ks . " Raytheon. It's a
$95 1 % 4151 andmore.Ithasa
Loy linearity capability of
+1% max. Both current source and
voltage references have guaranteed
maximum temperature coefficients
of +100ppm/°C and a maximum
one-shot stability rated at
+50ppm/° C.Addanexternalopamp
and you get linearity of +0.05%
max. and a total gain T.C. of
+150ppm/°C.

The 4152 has a wide bandwidth of
greater than 100 kHz, and is DTL,
TTL and CMOS compatible, making
it an economical answer to your
data conversion needs.

j The 4153 is
the latest im-
provementon
VFC’s offered

. puts LSl technology
» to work for you. It has
a high linearity capability of +0.01%
max. at 10 kHz operation and ishigh
speed, 250 kHz min. All you need to
make it work are 2 resistors and 2
capacitors. It has fully contained
buried zener reference and on chip
op amp.
The 4153 has a total gain T.C. of
+150ppm/°C (including reference,
one-shot and current source T.C.’s).
The 4153 now makes precision
analog-to-digital interfacing an
economic reality.

City/State/ZIP

I ________ S —— S ——
l Tell me more . ..

| 0O 4151 VFC O 4152 VFC O 4153 VFC

I Other Products

| Name

= Title

I Company

I Address

|

l

O R ——.
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MEET THE MONOBOARD.
THE WORLD'S MOST
POWERFUL SINGLE BOARD
COMPUTER.

AMC’s Monoboard, the AMC95/4000),
is the new boss of microcomputer boards.
It performs complex math at twice the
speed of any other board. And it can pro-
cess data at clock rates of 2MHz or more.

The Monoboard really has what it
takes to be a leader. It performs both
floating-point and fixed-point math
operations in the blink of an LED. It
can do 16- and 32-bit two's comple-
ment arithmetic (add, subtract, multiply
and divide), 32-bit floating-point opera-
tions, plus transcendental and data-
manipulation functions.

But those aren’t the only reasons the
Monoboard is taking over. It also has
four independent DMA channels, 4K
bytes of RAM, space for up to 12K bytes
of ROM/E-PROM, a serial 1/0O port,
and 48 programmable I/O lines.

And the Monoboard has the same
physical configuration as the SBC-80
card family. So anyone now using
SBC-80’s can pack more power in
their systems by simply plugging in the
Monoboard.

If you want power, and lots of it, get
the Chairman of the Board on your side.
Get the Monoboard from AMC.

Advanced
Micro Computers

o

An Affiliate of Siemens
3340 Scott Blvd., Santa Clara, CA 95051. (408)938-7777
Distributed nationally by Advanced Micro Devices.
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Whether you test components,
with In-circuit or
In production

GenRadhasthe Automa

In-Circuit Testers

Assembly and The low cost, keyboard for easy user
process-related faults computer-controlled, programming. Rapid S Garfad
account for 70% to bench-top GR 2230-1 testing with 64-pin

80% of PC-board provides automatic scanner, expandable

faults. By detectingand high-volume in-circuit to 128. Flexible

repairing these faults testing of small PC interfacing to

early in the production boards and modules. bed-of-nails or probe

cycle, troubleshooting English-language fixtures. Automatically
bottlenecks during macro-instruction prints out faults.

fuhctional testing are
minimized and a cost
saving increase in
production throughput
occurs. The GR 2270
In-Circuit/Functional
Test System with
automatic program
generation software
keeps program costs
low. Identifies multiple
faults in a single pass
and prints a board
repair message in
simple English.
Eliminate subjective
visual inspection. Fast,
accurate and cost
effective.

IC Testers

Users find GenRad digital (1742, 1744)
and linear (1740) IC testers easy to setup
and operate to provide low-cost testing
with faster IC throughput. Complete
testing to vendor specifications assures
you of a good IC and vendor correlation.
The resultant reduction in board failures
will often pay for the tester in months.

Portable Interfaces are also available to a variety of

popular handlers.

I::: ol L]
Ie Id ~ S e r VI C e I e St‘ ’ r /T an A O

Reduce your field
service costs. The GR
2225 digital PC-board
test system with
automatic guided-
probe diagnostics
provides your field
service engineer with
on-site test and repair
similar to that of your
factory’s production
test department.
Language translators
convert your factory
board test system
programs to keep
programming costs
low. This shortening of
the repair pipeline results

in a dramatic reduction of
large spare board inventories.

1744
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circuits, modules, or PC boards. ..
functional testing...
or inthe field...

Ic lest Equipment for you!

Functional Testers

The GR 1796 Dynamic
Digital/Analog Test System

Composed of specially
designed and selected

for parametric, high-speed
digital and analog testing is
designed to diagnose your
most complex state-of-the-art
PC boards. Like digital boards
using LSI chips such as
microprocessors, RAMs,
ROMs and UARTSs. High
speed driver/sensors (dc to
over 1.5 MHz), sophisticated
analog stimulus and measure
ment modules, and a flexible
switching matrix and PCB
interface capability are just a
few technical highlights that
this verstile system provides.

The GR 1799 Digital/Analog
Test System is a fully
integrated system in the
medium-price range for
functional testing of digital,
analog and hybrid PC boards.

modules and system
components, this
combination, integrated into
one total system, provides
faster testing and operation,
easier programming and
greater expandability.

The low cost GR 1795-HD and
-FD Logic-Circuit Test Systems
are ideal for the smaller
manufacturing operation or for
operations requiring
additional production capacity
for testing digital PC boards.
With automatic
program-generation and
complete diagnostic
capabilities, you can realize a
new cost effectiveness as
provided by this
computer-controlled,
simulator-based system.

Component Testers

The GR 2230 is a fully
automated, user
programmable,
bench-top system
which reduces the time
and cost of testing
components, networks
and modules. Its
flexibility permits rapid
mixed measurements

versatility of the system
is being realized in a
broad range of
applications from
component
manufacturers in
production test to
component users in
incoming inspection
departments.

Measuring impedance
of passive components
such as capacitors,
resistors and inductors
is fast and simple with a
low-cost, high
performance micro-
processor-based
Digibridge™. The GR
1657 and 1658 offer

measurement of R, L,
C, D and Q at test
frequencies of 1 KHz
and 120 Hz. The 1-MHz
GR 1687 measures Ls
& Q, Cs & D, Cs & Rs,
Cp & Gp. The 1658
and 1687 keyboard
models feature ten
automatic limit
comparison bins

for sorting and
selectable test

speeds plus an

on sequenced reeled
components and
circuits containing
resistors, capacitors,
inductors, and diodes
or transistors. The
performance of each
component can be
measured against
individually specified
test limits. The

300 Baker Avenue, Concord, Massachusetts 01742

= Atlanta 404 394-5380 = Boston 617 646-0550

= Chicago 312 884-6900 = Dallas 214 234-3357

= Dayton 513 294-1500 = Los Angeles 714 540-9830

s New York (NY) 212 964-2722, (NJ) 201 791-8990

= San Francisco 408 985-0662 = Washington, DC 301 948-7071
= Toronto 416 252-3395 = Bourne End (UK) (06285) 2 66 11

optional IEEE
488 bus/handler Q en a
interface.
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Adjustable

Flat-Pack
Socket/Carrier
Systems

Versatile TEXTOOL test systems
accept wide range of ‘“‘non-
standard” flat-pack packages
with 24 to 44 leads.

TEXTOOL's expanded series of ad-
justable flat-pack socket/carrier sys-
tems are designed to test most “non-
standard” packages for which no suit-
able system is readily available.

Like all TEXTOOL sockets/car-
riers, these systems offer maximum
device protection. The contacts give
firm wiping action, but do not damage
device leads. The carrier completely
protects the device (with either flat or
formed leads) and offers a fast, effi-
cient method of testing
or aging. .

The sockets
have a lid design
that eliminates shorting against con-
tacts and which will not separate from
the socket body under normal usage.
Other significant features include in-
tegral chassis mounting holes and
minimum lid overhang at the back of
the socket to permit maximum PC
board mounting density.

TEXTOOL's socket/carrier system
series accepts a wide range of pack-
age sizes from 24 to 44 leads, thus
offering test versatility previously un-
available.

Detailed technical information on
TEXTOOL's expanded line of adjustable
flat-pack socketicarrier test systems is
available on request.

PRODUCTS, INC.

1410 W. Pioneer Drive « Irving, Texas 75061
214/259-2676
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Zschau takes the helm
at the AEA

Getting the Government to reduce
the paperwork that plagues electron-
ics companies engulfed in a morass
of Federal regulations is a high
priority of the American Electronics
Association. So says its new chair-
man, Edwin V. W. Zschau.

Zschau, who is also chairman of
Systems Industries Inc., Sunnyvale,
Calif., a minicomputer equipment
maker he founded in 1968, knows
the problems firsthand. “My own
company has fewer than 300 em-
ployees, yet we spent weeks the last
two years working on a two-inch-
thick affirmative-action manual,” he
relates.

The form of forms. “The concern
of this regulatory activity is not with
what we’re actually doing in hiring
minority and disadvantaged em-
ployees but with the form of the
manual,” he continues. Part of the
problem was that a new inspector
did not like the manual approved by
the previous inspector. Such Govern-
ment red tape consumes an incredi-
ble amount of time, especially for
small companies whose only other
choice is to ignore Federal contracts
entirely, Zschau contends.

He wants the association, head-
quartered in Palo Alto, Calif., to
identify the areas where regulations
are not fulfilling their purpose and
work to eliminate them. The AEA
will also continue to lobby for legis-
lation it considers vital, as it did in
testifying in favor of legislation to
reduce the capital gains tax and to
ease customs procedures.

Effective. Zschau believes the
electronics industry is perceived as
being a responsible and effective
lobbyist. He attributes this effective-
ness to having ‘““done our homework
and to relying on executives who
have the perspective to discuss issues
with elected officials.”

Other issues likely to involve the
AEA are the legislative efforts to
reform the Communications Act—
“we’re pushing for more open com-
petition” with AT&T, he says—and to
change cost-accounting procedures

Opposed. People should speak out against
Government red tape, says Edwin Zchau.

applied to Government procurement
contracts. On trade matters, Zschau
promises that the association will
also be heard from.

Besides lobbying, “the other pur-
pose of the association is helping
companies build successful business-
es,” Zschau points out. More than
two thirds of the AEA’s 1,000-plus
member companies have fewer than
200 employees. When his term ends
in November 1979, he says, he
would like to look back and see that
the association not only provided
leadership on the state and Federal
level, “but also helped member
companies become successful, par-
ticularly the small ones.”

Third World will want
photovoltaics: Varian’s Maget

Look for the first large markets for
photovoltaic solar cells to start open-
ing up in developing areas of the
world, rather than in the United
States, says Henri J. R. Maget,
recently appointed to the new posi-
tion of corporate director of solar
energy at Varian Associates, Palo
Alto, Calif. Lacking an established
electrical grid, countries in places
like Central Africa and the Middle
East will be eager to apply solar
arrays, he says.

Eventually, solar energy will fur-
nish about 2% to 3% of U. S. energy
requirements, he believes, repre-
senting ‘““a multibillion-dollar busi-
ness in which the investment will be
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8K ROM 1K RAM for System
Capacity Expandability

The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today’s engineering needs. And it's one
that’s complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
'SAVER® PROM card). There's also 1K of
on-board static RAM. Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel I/O and five on-
board programmable timers.

Add to that vectored interrupts.

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enormous expandability if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Then there’s Cromemco’s broad
line of S$100-bus-compatible memory
and 1/0 interface cards. Cards with fea-
tures such as relay interface, analog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-
version. RAM and ROM cards, too.

R

!-,i ,

UL LR L i

EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMs). With this optional software
you're ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess 1/O ports and memory locations —
and call machine language subroutines.

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

AVAILABLE NOW/LOW PRICE
The Cromemco Model SCC is avail-
able now at a low price of only $450
factory assembled ($395 kit).
So act today. Get this high-capability
computer working for you right away.

Card Cage 32K BYTESAVER PROM card

- n. e .6 B o r.a t v 4
Specialists in computers and peripherals

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 e (415) 964-7400
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This molded case of Plenco 509
houses Ranca’s Pressure Sensor.

The Ranco D20 Pressure
Sensor is the prime controller of
a demand defrost system that
“uniquely overcomes the limita-
tions of heat pump and refrigerator
defrost controls, according to the
manufacturer, Ranco Controls
Division, Columbus, Ohio.

Housed in the Plenco phenolic
molded case is a new Ranco-
developed bellows-like pressure
monitor of extreme sensitivity, as
well as switches and other elec-
trical-mechanical components.

“We use your Plenco 509,
reports Ranco, “because our
molder, The Plastic Moldings
Corp., Cincinnati, Ohio, recom-
mended the compound’s mold-
ability for this specific design
configuration’

An electrical-grade thermoset,
509 Black also offers fast cure,
good dimensional stability, Z,0od
heat resistance, and performs
well in compression, transfer and
injection molding methods.

Call us at (414) 458-2121 about
your particular molding problem
or application. You'll always find
us sensitive to your needs.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, WI 53081
Through Plenco research . . . a wide range of
ready-made or custom-formulated phenolic,
melamine-phenolic and alkyd thermoset
molding compounds, and industrial resins.

16 Circle 16 on reader service card
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New cell. Henri Maget is counting on photo-
voltaic cells made of gallium arsenide.

large.” And he adds, “We’re talking
about a breakthrough in costs by the
end of the 1980s.”

Slow but sure. In the meantime,
“you don’t want to force the technol-
ogy in the near term to meet criteria
that can’t be done economically and
create a credibility problem with the
public,” continues the French-born
holder of a Ph.D. degree in chemis-
try. You don’t want oversell.”

For Varian, success will come
when the overall cost of the support-
ing system hardware is reduced
enough to offset the cost of the more
expensive but more efficient alumi-
num-gallium-arsenide cells it will be
using [Electronics, July 20, p.42].
The company believes it can hit cost
goals by packing the cells more
densely and by more effective sys-
tems design. Varian is the only one
of more than 15 companies in the
Department of Energy’s solar con-
centrator program to pursue gal-
lium-arsenide cells.

Maget, previously manager of
business development at United
Technologies Inc.’s Chemical Sys-
tems division in Sunnyvale, Calif.,
likens the present state of the photo-
voltaic business to the situation
during much of the 11 years he spent
helping develop fuel cells in General
Electric Co.’s direct energy conver-
sion operation. Both programs seek
better energy conversion, but fuel
cells had a big cost problem because
of the expensive electrode material.
With solar energy, though, “you
don’t have the materials problem, so
you don’t need the same kind of
breakthrough,” he says. O
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- SSR UPDATE

AC Solid State Relays:
We have more answers than
you have questions.

Whatever your AC solid state relay switching problem, the
odds are we have the answer sitting on our shelf. With more
than 90 different models ready to meet your needs, you have to look
long and hard to find a problem we can’t answer.

The features tell the story. Voltage ratings up to 800V peak.
Steady state load current ratings up to 40 Amps. High transient
immunity. Optical isolation. Zero cross-over switching. A variety
of packages for pe board, chassis cr heat sink mounting. Even
a family of military SSRs designed to meet MIL-R-28750. It’s
industry’s most complete line of AC SSRs.

If you still can’t find your answer, we’ll help you. The
industry’s most experienced engineering staff is available to give
you applications support. After all, the more effectively you use
our solid state relays, the better off we both are. So call or write
us today, and tell us your problem.

"¢~ TELEDYNE RELAYS

3155 W. El Segundo Blvd., Hawthorne, CA 90250 « (213) 973-4545
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How Intel’s
codec cut PCM

The switchover to an all digital telephone network just took a great leap
forward. Introducing Intel’s 2912 transmit/receive filter. It’s the first and only
one-chip LSI filter. And it’s the only filter with a companion one-chip codec,
our 2910 (u Law) and 2911 (A Law).

Since we introduced the 2910/2911, line card designers have had the
capability to code and decode digital signals with a single, reliable component.
Now our 2912 goes a step further. Like our codec, the 2912 replaces multiple
devices with a monolithic solution. And it meets the stringent digital Class 5
Central Office requirements for both D3/D4 and CCITT Transmission
Standards, with necessary voiceband flatness and stop band rejection. The
2912 also has a 50-60 Hz notch to filter AC line noise, and permits gain
adjustments of voice signals.

We designed our codec and filter to work together. And neither one
requires precision external
. | components. The 2912 pro-
Critec | vides a direct interface to

 2910/2011

s = line or trunk circuits that

Line Card

|| 2012 use either transformers

m Line or Trunk Interface Or electromC hYbrldS' .
Meeting in the middle
of the digital highway

For the first time, line card design can dramatically reduce
PCM switching costs in most TDM systems. That’s because our codec has
a built-in microcomputer interface that allows switching directly on the PCM
highway, eliminating or greatly reducing the size of the time-slot interchange
memory and allowing greater flexibility in the level of blocking selected
for the system.

So when line card designers select Intel’s filter and codec, the systems savings
and design simplicity extend beyond the entrance to the digital highway. System




new filter and
system costs.

engineers benefit, too, with important
economies in hardware and common
control overhead.

How Intel gives you a head start in
digital technology

We’ve long been a supplier to the
telecommunications industry, at the
forefront of each new step in the
evolving digital network. Today we
supply microprocessors, memory com-
ponents and peripheral support circuits,
as well as our codec and filter.

All our telecommunications
- products use the same NMOS process
we use to manufacture tens of
-~ millions of semiconductor compo-
nents each year. And every Intel
telecommunications product
undergoes extensive testing
before it’s shipped.

Best of all, the 2912 filter,
as well as our codec, is in volume
production and available for delivery now. To order, or to obtain additional
information, contact: Intel Corporation, 3065 Bowers Avenue, Santa Clara,

CA 95051, or telephone (408) 987-6475.
Europe: Intel International, Rue du Moulin a Papier, 51 Boite 1, B-1160,
Brussels, Belgium. Tel: (32-2) 660 30 10

intal delivers.
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in the United States,
Intersil has deh%réq ; ?b.dhon bytes of semicon-
ductor memory. Bothiﬂ ems;and modules. Many
people think of us as' .learlérs.;%,‘semlconductor
technology. And they're right. Tod aresult of the
1976 merger between Intersil and Aévanﬁsed Memory
Systems, Intersil is one of the largest forward inte-
grated semiconductor firms in the U.S.A. That means
we can offer both advanced semiconductor devices
and a full range of memory systems. IBM compatible
add-on memory systems. Other large scale main-
frame memory systems. General purpose memory
modules. Core Replacement modules. Add-in mem-
ory. Plus, custom memory products. 2 billion bytes
delivered to date.

OEM SYSTEMS.

Intersil’s standard and custom OEM memory systems
product applications range from terminals and cash
registers to medical systems and large, general pur-
pose computers. And, from single memory cards to
entire memory systems.

othing

ydular Memory Systems (IMM): Designed
m to large systems applications, the systems
offer from 64K to 4096K bytes of rack mountable
'y complete with power and chassis. Modular
memory systems are available with numerous options
to facilitate their use in a wide variety of applications.
RAMSTAK:" General Purpose Memory Cards that
offer storage capacity from 16K x20 to 128K x 24.
Designed for small to medium scale systems appli-
cations, the cards are compatible with industry
standard core memory cards. Timing and control
are self-contained. RAMSTAK cards are available
using 4K, 8K, and, will soon be offered with 16K
Dynamic RAMs.

CMOS Power Saver™ Memory Cards: Dissipating only
2.5 watts at 5V, Power Saver cards offer 16K x 8 MOS
memory on a single 7" x14" card. 300ns access. TTL
compatible. And, Power Saver Memory Cards include
on-board battery backup.

NEW ADD-IN MEMORIES.

Intersil has introduced a new series of standard
add-in storage modules for the DEC*PDP*11 and Data



succeeds like success’’

Alexandre Dumas, Pere

1802-1870
4096K BYTES

64K BYTES

IMM
GENERAL §O’\<',\<,3E5R
PURPOSE S
MEMORY e
SYSTEMS

ADDRESS/DATA {

CUSTOM
MEMORIES

DYNAMIC

RAMSTAK™

GENERAL ADD-IN
PURPOSE MEMORY
MEMORY BOARDS

CARDS

PDP*-11
NOVA®-3

RAMSTAK ™ 4K
RAMSTAK™ 8K
RAMSTAK™16K

General Nova™3 families of minicomputers. Naturally,
both systems are totally hardware and software com-
patible with their host computers.

CUSTOM MEMORY.

Our standard products offer answers to most memory
requirements. But many customers have unique require-
ments. For 10 years, we’ve specialized in the design
and development of custom memories. Tested them.
Burned them in. And delivered them. In volume.
On time. With proven reliability.

FROM SUCCESS TO SUCCESS.

First it was mainframe memory. Then general pur-
pose modular memory systems and CMOS memory
cards. Next, system compatible add-in memory for
the PDP*11 and Nova™3 minicomputer families. And
from there, to even more cost effective memory sys-

tems. Because nothing succeeds like success.
®DEC and PDP are registered trademarks of Digital Equipment Corporation
®NOVA is a registered trademark of Data General Corporation.
™RAMSTAK is a trademark of Intersil Incorporated.

™Power Saver is a trademark of Intersil Incorporated.

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213) 532-3544
COLORADO: Aurora (303) 750-7004 « FLORIDA: Fort Lauder-
dale (305) 772-4122 « ILLINOIS: Hinsdale (312) 986-5303 =
MASSACHUSETTS: Lexington (617) 861-6220 » MINNESOTA:
Minneapolis (612) 925-1844 « NEW JERSEY: Englewood Cliffs
(201) 567-5585 « OHIO: Dayton (513) 866-7328 « TEXAS: Dallas
(214) 387-0539 « CANADA: Brampton, Ontario (416) 457-1253/55

r—-——-————————————-————————————

INTERSIL

Microsystems
10710 North Tantau Avenue, Cupertino, CA 95014
Tel: (408) 743-4442 TWX: 910-339-9369

Send me information on:
— Intersil Modular Memory —_ PDP*11 add-in memory
Systems (IMM) — Nova®3 add-in memory

— RAMSTAK™ General
Purpose Memory Cards — Custom memory products

___ CMOS Power Saver™
Memory Cards

— Please enclose your
Alexandre Dumas poster.

Name Title

Company

Address

City State Zip

Country



Design your

smart product
fast.

Start your microprocessor-
based product with
HP’s 2649A.

It's an 8080 MPU, CRT, dis-
play subsystem, power supply and
15-slot backplane, all in a good-

looking case.

You choose the RAM, PROM, ROM,
serial or parallel 1/0, dual cartridge tape drives
or keyboard you need for your product.

Then take advantage of our standard firm-

Study

ware, including utility subroutines for data display
manipulation, keyboard switch translatllon, documentation

data transfer and communcations

protocol_ It’s understand the 2649Aa

software Our 2649A hardware and

you firmware documentation was writ-

don’t ten by engineers who know the 2649A inside and

have to  out. Because they designed it.

write and debug. For easy reference, its 1,800 pages are or-

ganized in two volumes like an encyclopedia. So,
for example, if you need the pin assignments for
our keyboard interface module, it’s easy to look
up. And you'll find the details in the words of the
engineer who designed it.

The more you know about our
product, the less time you’ll spend
on yours.



Write, assemble and debug
your software on the 13290B 3
Development Terminal.

The 13290B has a source pro-
gram editor so you can quickly write
8080 assembly language programs. A resi-
dent assembler to convert source programs into 8080
object code. 64K bytes of RAM as a test bed for your
software. And a friendly, interactive debug program
that lets you watch your program run step by step,
in mnemonics, not ones and zeroes.
And because the 13290B is a 2649A, your
program runs in your product’s environment, which
is a big help if timing or execution speeds
are important.
It’s probably the only development
tool you'll need.

Get hands-on
experience at our

2649A workshop.

Monday morning we'll ask you

about your product. Then welll spend five days
showing you how to use the 2649A, 13290B and
documentation to make it.

Of course, in just five days you probably
won't be able to design your product completely.
But by Friday night you’ll have a good head start.

Send us this coupon.

We'll tell you more about
how HP’s 2649A OEM Support
Program will help you design your
smart product fast.

Name Title

Company
Address
City/State/Zip Phone

l

My smart product is

»\“

HEWLETT (hp, PACKARD

Mail to: Hewlett-Packard, Attn: Ed Hayes, Marketing Manager,
Data Terminals Division, Dept. 626,

42804HPT8 Available on GSA contract mumber GSA.GS-006.01224 19400 Homestead Road, Cupertino CA 95014.
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Editorial

Trade with Japan and other misunderstandings

During the visit to Japan earlier this month
by the 138-member U. S. export development
mission, it was disconcerting to witness the
apparent lack of communication between
Japanese officials and the American

leaders — Secretary of Commerce Juanita
Kreps, mission leader Mark Shephard Jr. of
Texas Instruments Inc., and Frank A. Weil,
assistant commerce secretary.

For example, the Americans repeatedly
stated that the Japanese must remove nontariff
barriers in order to permit more participation
in their markets by U. S. manufacturers. But
the Japanese either refused to recognize the
problem or else insisted that matters such as
complex distribution systems and unfamiliar
safety standards were simply part of the
complicated task of doing business in Japan.

Japan pointed to its International Balance
of Payments Countermeasures headquarters,
now called simply Reduce-the-Surplus
headquarters, as a sign of good faith. This
group has a supplementary budget of 45
billion yen ($243 million at current exchange
rates) to spend in America for medical
equipment and aircraft. However, this fund
is nowhere near the multibillion dollar
procurements of the Nippon Telegraph and
Telephone Public Corp. and the Japan National
Railways that are ““closed” to foreigners.
Instead, these public corporations have
“families” of domestic suppliers that get the
business. Indeed, American computer
companies in particular would love to get a
piece of NTT’s procurement pie, but chances
are rather slim since the Japanese government
claims to have no influence over the telephone
company. This response is somewhat hard
to believe since the government approves
NTT’s annual budget.

Nevertheless, the dozen or so electronics
companies that participated in the trade
mission should not feel discouraged. Perhaps

24

arriving in a group is not the best way to
open business with Japanese companies, but
it’s a first step.

More important, there are Japanese
companies that want to see what the Americans
have to sell, and the publicity the mission
attracted was good. One major
business-machines producer, for instance, is
considering buying computer terminals and
modems from the U. S., an about-face from
the days when American consumer electronics
firms were purchasing OEM, private-label
goods made in Japan. The arrival of the
mission provided an opportunity to explore
this interest. Now that the initial fact-finding
contacts have been made, there is more hard
work ahead. One very real trade barrier is
Japanese doubt about American quality
control. Another problem is establishing a
presence in Japan.

The need for full commitment was quite
apparent at the Japan Electronics Show this
month. What the American trade delegates
who attended saw was a sparse crowd in the
hall set aside for foreign booths, where firms
such as National Semiconductor, GenRad,
Mostek, and Fluke got tiny spaces in their
sales reps’ exhibits. But they saw large crowds
at the Texas Instruments booth, located in
the hall for domestic components companies.
And, if they had their business antennas
carefully aligned in the domestic halls, they
would have met Japanese ready and eager
to “buy American” for specific products. If
nothing else, the trade mission has come
away with information on what the Japanese
want to buy; next is to figure out how best
to sell it. As TI’s Shephard aptly pointed out,
“the best way to become an export-oriented
nation is to increase dramatically the number
of exporting firms.” Then he cautioned that
the Japanese market is tough. “It is not a
vacuum waiting for U. S. products.”
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PRO-LOG makesit easy
to board the STD BUS.

Introducing the STD BUS,
the simplest bused
microprocessor system
ever made. STD means
Simple To Debu?,
Simple To Develop,
Swift To Deliver.

The new STD BUS—8-bit
microprocessor systems built
around a standard bused
motherboard which allows
any card to work in any

slot. Thus you can change the
function of your system, the
memory type, even the

microprocessor type by simply
exchanging one card for any
other. The STD BUS is 56 lines
wide and is compatible with
Pro-Log’s standard 4 ¥2-inch
by 62-inch edge-connected
cards.

A whole new card series
available for use with
the STD BUS.

Our new 7000 Series 8-bit
systems were specifically
designed for use with the STD
BUS. We have cards in limited
quantities now, in production
quantities in January.

It's supported by both Pro-Log
and MOSTEK and freely
available to the industry.

Watch for announcements as new cards become a

PRO-LOG

CORPORATION

Pl

Microprocessors at your fingertips.
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Buy 250 of any one card, and
we give you free the plans for
that card and non-exclusive
manufacturing rights so you
can build it yourself.

In addition to cards, we also
make a %2 or Ya rack card
cage. It includes motherboard,
card edge connectors and
mounting brackets.

Every part in our systems is
or soon will be a second-
sourced industry standard
which means that if you
produce our systems yourself,
you'll never have to worry
about the availability of sole-
sourced parts. Through cross
licensing arrangements,
MOSTEK will also be building
most of our cards giving you
yet another source of supply.

Learn about the STD
BUS and our 7000 Series
Systems.

Send for our Microprocessor
User’s Information Packet.
Pro-Log Corporation, 2411
Garden Road, Monterey, CA
93940. Phone (408) 372-4593.
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Performance
makes

the difference
in...

Model 321

Wideband

Phase Angle Voltmeters

¢ High Reliability e High Performance

For 10 Hz to 100 kHz Measurements of:

* [n Phase Voltage e Total Voltage
e Quadrature Voltage ¢ Fundamental
e Phase Angle Voltage

The Model 321 features high harmonic and
noise rejection, reference AGC, a unique
digital phase detector and 0.5° phase angle
accuracy over a wide frequency range.

CALL OR WRITE FOR
COMPLETE SPECIFICATIONS. |

INORTH ATLAINTIC
industries, inc.
®
60 Plant Avenue, Hauppauge, New York 11787
(516) 582-6500/TWX: 510-227-9660/Cable: NO ATLANTIC
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Meetings

Computer Security Conference and
Exhibition, Computer Security Insti-
tute (Hudson, Mass.), Statler Hil-
ton, New York, Nov. 6-8.

Chicago Fall Conference on Con-
sumer Electronics, 1EEE, Ramada
O’Hare Inn, Rosemont, Ill., Nov.
6-8.

12th Annual Asilomar Conference on
Circuits, Systems, and Computers,
IEEE, Asilomar Hotel, Pacific Grove,
Calif., Nov. 6-8.

Electronica 78 — The Eighth Interna-
tional Trade Fair for Components
and Assemblies in Electronics, Mu-
nich Fair Association, Fairgrounds,
Munich, West Germany, Nov. 9-15.

Eighth International Congress on
Microelectronics, 1EEE, Fairgrounds
Congress Hall, Munich, Nov. 13-15.

CompSac 78 —Second International
Computer Software and Applications
Conference, 1EEE, The Palmer
House, Chicago, Nov. 13-16.

Gomac-78 —Government Microcir-
cuit Applications Conference, U. S.
Department of Defense (for infor-
mation, contact Robert D. Larson,
Wright-Patterson Air Force Base,
Ohio), Del Monte Hyatt House,
Monterey, Calif., Nov. 14-16.

24th Conference on Magnetism and
Magnetic Materials, 1EEE, Stouffer’s
Inn, Cleveland, Nov. 14-17.

Annual Assembly, Radio Technical
Commission for Aeronautics, Shera-
ton National Motor Hotel, Arling-
ton, Va., Nov. 16-17.

Symposium on Computer-Aided De-
sign of Digital Electronic Circuits
and Systems, The Commission of the
European Communities (for infor-
mation, contact Keness Belgium
Congress SA, Brussels), Hilton Ho-
tel, Brussels, Nov. 27-29.

Autotestcon 78, International Auto-
matic Testing Conference, IEEE, Hil-
ton Mission Bay Hotel, San Diego,
Calif., Nov. 28-30.
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How

you can
power for S171.

Mosteks MDD Series lets

you control

system functions and cost.

Design Z80 : system designed to
systems fast and Mosteks mwm handle any |S\;/|DX
economically with | MDX | MDX card in any card slot.
Mostek's MD EOHUR Scilnie  Modily T This reduces hard-
Series of OEM CpU1 $171.00 sIO $171.00 ware design time
microcomputer 8K DRAM 180.00 PIO 164.00 |ett|ng you concen-
it Choose 16K DRAM  223.00 EPROM/UART 148.00 trate on application
either MD stand- i e ¥ e software.
alone boards or *1007ot quantities : ! The MD stand-

alone microcom-

expandable MDX
boards—both on compact 4.5" x 6.5"
cards.

The MDX boards are modularized by
function. This reduces system cost since
you buy only the functional modules you
need. And you can use any combination
of MDX cards because all MDX cards are
STD BUS compatible.

The STD BUS is a unique second-
sourced motherboard interconnect

.......

f
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L
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puter boards are also Z80-based. The
MD-SBC1 features 8K x 8 EPROM; 2K x 8
RAM; two 8-bit input ports; three 8-bit
output ports; two interrupt inputs; and
single +5 Volt power supply.

For more information, call or write
Mostek, 1215 W. Crosby Rd., Carrollton,
TX 75006; phone 214/242-0444. In
Europe, contact Mostek Brussels; phone
(32) 02/660.25.68.

""" MOSTEK.

tessnenas

ke

~—
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SD Series Single-chip microcomputer CRT and line prin

C OMING st

al Processing Unit MK 3874 — an EPROM 3870.




Mostek makes all these microcomputers. line. BASIC and FORTRAN are: also avaﬂ o
Surprised? The fact is Mostek has the capa- ,able for use on the AID—80F :
bility and support to solve almost all your : MY
microcomputer design needs.
That means you can get components,
‘microcomputer boards, and complete devel- -
. opment systems —whatever it takesto de- -
- -velop yourdesignidea. - - :
s AII from Mostek The company tha engi

. AID-80F

280 Parailel Input/Output

Single-chip microcomputer Z80 Direct Memory Access




- How to tell a clad connector

It’s easy to think of connectors For example, the shortcomings

as all being pretty much the of connectors with monometal
. same. But actually, there are  contacts have long been known.
- . significant differences Alloys, though more versatile

i between ordinary than monometals, haven’t been

™ connectors and  able to provide the range of

. clad con- characteristics demanded by

: nectors. today’s applications.
b And most gold platings, such
D as flash gold, are too thin for any
kind of durability. They tend to

,  be porous and vulnerable to

abrasion and intermittencies.

And they’re wasteful and costly, Cross section of a 3-layer pressure-bonded
because you really need gold composite metal.

only at the point of contact. can almost always offer our clad
The optimum solution, then,  connectors for less than you'd pay
would be a combination  cuweenavin for an ordinary connector.
of metals that provide T ke ewe  And because we manu-
the exact characteris- T4t fActure our connectors
tics required for the

(o805
specific application. As

e’ from start to finish at a
single site, you not only

of today, thereisonly “” ’ get a low priced connector,
one way to produce (g Jetee but ahigh quality connec-
such a combination. ' tor, too.

It’s a bonding process pioneered ' :
and developed by Texas Instru-  Qur toughest customer.

ments. And it’s called cladding. The technique of bonding one
diff metal to another is simple in
The clad eIcnce, concept but difficult to execute.

Basically, a clad metal is two
or more metals bonded at the
molecular level into a composite.
There’s no need for intermedi-
 ate adhesives or brazing alloys.
It’s simple, it’s clean and it’s
permanent.

In TI connectors, a strip
of metal —the “contact” metal,
usually gold—is bonded as a
50 to 75 micro-inch inlay to a
base “spring” metal.

When the connector is
fabricated, the gold inlay ap-
pears at the point of contact,
the only place it’s needed. So
even though it’s non-porous,
much thicker and far more
reliable than gold plating, we

This probably explains why
there are so few manufacturers
of clad metal. Of these manu-
facturers, T1is far and away the

f

Clad metal strip material




from an ordinary connector.

Custom features, customers with such problems.
standard prices. And chances are, we can help
TI's gold inlay is easy to spot. ~ YOu, t0O.

But there are other features,
usually associated with custom- %lﬁgl;%flfﬂcatalog'

ized connectors, that aren’t so
easily seen. These features and its free.

come with all standard TI con- Now that you know there’s a
nectors and sockets, along with  big difference between clad
off-the-shelf availability. connectors and ordinary con-
They include the following: nectors, you'll probably want to
A special edge grip Clidmetil is: see what we have
- contact design that . ' to offer. We
Clad metal strips are stamped into contacts by  maximizes contact More conductive Homogeneous have a fasci-
high speed presses. ; .
. pressure and per-  More durable More reliable nating cata-
largest in the world. . mits fast, posi- Mored log—“The
We are also the largest semi-  tive insertion. i PR i | W g
conductor manufacturer, which Face grip Wrought Lesscostl  nection”—
gives us an intimate knowledge of  ntacts that that tells

connectors and their electricalre-  provide
quirements. So as we developed

our clad metal capability, we were
able to apply it intelligently and
immediately to our

N’

excellent inser- the whole story
tion/withdrawal about TI clad
force ratios. connectors —
. connectors.
I At Sifioe we e ol Pre-loaded and sockets—
own connectors in many of the ~ contacts for and presents
products we make, we get direct ~faster, easier the products
and rapid feedback from one of produchofnl o in detail with
the most exacting manufacturers ~ Sertion of IC’s. ACOMPITS
in the electronics industry. And individ- descriptions,
In short, we’re our own tough-  Ually replaceable illustrations
est customer. Which is why our contgcts which and specifi-
connectors have to be the best. ~ ¢an be changed cations.
without remov- For a copy,
ing an entire just call or
SOCket. from its Fire assay helps Texas Instruments write Texas
mounting. metallurgists determine precious metal purity, Instruments
In most cases  fundamental to achieving high reliabulity. Incorporated,
you'll be able to Connector
find the connec- 13 033,50 B BT G L S Systems
tor youneed o «  Department,
among our Mail Station
standard offer- il b 2-16, Attle-
ings. But if you 4-30niss EEa oG Rae boro, Massa-

have a complex or unusual appli- chusetts 02703. Tele-

cation that calls for a custom- phone (617) 222-2800, -
designed connector, tell us about  extension 268, 269

Cross Section of H4 Series Edgeboard Connector  it. We've helped hundreds of or 7327.

TEXAS INSTRUMENTS

INCORPORATED
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Ours: TCR equals *35 PPM/C typical.
Theirs: Extra cost or unavailable.

New cermet resistive element gives A-B trimmers a standard TCR of =35 PPM/°C typical.
Plus a typical 1% CRV. Easy “set-and-forget” adjustability and unmatched stability over a
wide temperature range. 6 trimmers, 10 ohms to 2.5 megs., 41 terminal options, variety
of sizes, shapes and enclosures. Satisfies the majority of your trimmer applications.

We have what you need. Our distributors have them when your need is now.

Ask for Publications listed below.

il e _ Sl e - - | 3 -
TCR { |  OPERATING
LESS THAN RESISTANCE RANGE POWER TEMPERATURE | PUBLICATION
TYPE 500 OHMS AND TOLERANCE | RATINGS RANGE NUMBER |
A 10ohmsto | 0.5W @ 85°C | —55°C to 5238 |
2.5 megs +10% +150°C | ‘
- — - + — B - + — S—
i i
D 10 ohms to 0.5W @ 70°C —55°Cto | 5240
2.5 megs *20% | +125°C [
I e e i | e -
E ALL 10 ohms to 05W @ 70°C | —55°Cto 5219A
+35PPM/°C | 2.5 megs =10% | +1250C
TYPICAL e 2 A S =
S 50 ohms to 0.5W @ 85°C —85°C to | 5208
1 meg £10% +150°C |
Lt el (IENEY 0 - e | A ‘ L &)
*MT 100 ohms to ‘ 0.5W @ 70°C —55°C to 5241
2.5 megs *20% | +425°C
R 10 ohms to [ 1.0 W @ 40°C A# —=559C:t0 5287
2.5 megs £10% l +425°C

*20 turns nominal. All others single turn

"_" g
£ .

. &S P gilics o o <0

/Qu;Iity inthe best tradition.

f¥) ALLEN-BRADLEY

Milwaukee, Wisconsin 53204
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Japanese mission
seeks to assuage
semiconductor houses

Wyle’s Spiegel
sees signs of
double ordering

Motorola to talk
about 6800
at Munich

32-digit LCD
on one substrate
coming from Crystaloid

Xincom tester
aims at
high-speed ICs
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Electronics newsletter

While the United States government is organizing missions to Japan to
promote exports, Japan is about to send a mission to the U. S. in hopes of
easing the tension caused by its aggressiveness in American semiconductor
markets. To this end, the chief executives of major Japanese semiconduc-
tor firms are holding seminars in Palo Alto on Nov. 14 and in New York
on Nov. 16. Manufacturers involved are Hitachi, Fujitsu, Nippon Electric
Co., Matsushita Electronics, Toshiba, Mitsubishi Electric, Tokyo Sanyo
Electric Co., and Sharp.

In Palo Alto, mission head Toshihiko Kubo, executive vice president and
director of Hitachi, will lead off the proceedings, followed by Robert
Noyce, chairman of Intel Corp., who will present the American point of
view. Talks will also be given by Charles Sporck, president of National
Semiconductor Corp., and by deputy mission head Shoichi Akazawa, vice
president and director of Fujitsu Ltd.

Is “double ordering” of some electronic components from multibranch
distributors, often the first sign of overheated business conditions, starting?
At least one distributor executive believes it may be. “Our bookings for
memories are double our shipping rate,” observes Sidney L. Spiegel, group
vice president of western-based Wyle Distributors Group. He and other
distributors keep close tabs on double ordering, which overstates demand
and skews business projections. It reached record levels preceding the
1974-75 recession, but in today’s confusing marketplace, it’s still not clear
whether the memory shortage is repeating history, he admits.

With samples scheduled for 1979’s first quarter, Motorola Inc. is going
ahead with plans to reveal additional details on the MC 6800 at the big
Electronica show in Munich, Nov.8—10. Billed as the first 16-bit micro-
processor to offer various 32-bit capabilities, the 6800 won’t be available
in large-volume quantities until the second half of 1979.

The first liquid-crystal display to hold 32 alphanumeric digits (0.284 inch
high) on a single substrate has been introduced by Crystaloid Electronics
Co. of Hudson, Ohio. Arranged in a multiplexed 5-by-7-dot matrix
scheme, all of the unit’s control and drive circuitry is on a board mounted
in back of the 7.5-in.-long display. The complete unit sells for $395, while
the Lcp without circuitry goes for $75. Meanwhile, Static Systems Corp.,
New York, N. Y., has announced a 64-character LcD for $95, built to its
specifications by Crystaloid. Both displays are slated to displace light-
emitting-diode and plasma-discharge displays in word-processor terminals.

Joining the firms offering systems to test the new generations of high-
speed semiconductor memories (see p. 171), Fairchild Camera & Instru-
ment Corp.’s Xincom Systems division is about to take the wraps off a
25-MHz memory tester. Designated the 5582, the system will be unveiled
at next week’s Annual Test Conference in Cherry Hill, N. J. It is designed
to test new emitter-coupled logic and high-performance Mos static
random-access and read-only memories requiring cycle times down to 40
ns and pulse widths of less than 10 ns, with fast rise and fall times.
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System attains
1-um lines with

through-lens feature

34

8-bit converter
has interfacing
logic on chip

Schottky TTL
from Tl aims at
speed, low power

Fairchild plans
9445 follow-on
on 16-bit chip

Addenda

Electronics newsletter

Printing LSI circuits with lines down to 1-um wide in a mass-production
environment will be possible with a step-and-repeat lithographic system
soon to be unveiled by Electromask Inc., Woodlands Hills, Calif. The
model 700 “wafer stepper” attains its high resolution with a design that
allows alignment directly through the lens on the wafer, without external
reference targets, according to the company. It provides layer-to-layer
registration of 0.25 ym and handles 3-, 4-, or 5-inch wafers.

Eyeing potential markets in home computer, instrumentation, and low-end
process control applications, National Semiconductor Corp. is about to
spring the first monolithic 8-bit analog-to-digital converter to have all
microprocessor-interfacing logic on chip. It takes no additional compo-
nents to interface the Naked-8 with Intel 8080-class microprocessors,
including the Zilog Z80, and only one additional component for the
Motorola 6800. Called the ADP 0801, the chip features a 65-us conver-
sion time, 0.5% accuracy, and a low price: $3 or less.

Whether an application calls for blinding speed or super-low-power
consumption, it will be covered by one of two new Schottky TTL families
expected soon from Texas Instruments Inc. One line of parts will feature
speed: gate delays below 3 ns are anticipated, though power dissipation
may run to slightly more than 20 mw per gate. But a second line is
expected to offer typical power dissipation of 1 mw per gate —half that of
currently available low-power Schottky parts—with gate delays of about 5
ns. Fairchild Camera & Instrument Corp. recently began shipping samples
of a new Schottky TTL family with typical 3-ns gate delays and 4-mw
typical power consumption per gate.

A key part of Fairchild Camera & Instrument Corp.’s suit against Data
General Corp. (p. 55) is the upcoming 9445, a follow-on to the 9440
16-bit microprocessor [Electronics, Jan. 5, p. 56] that will emulate Data
General’s Nova 3 computer, including its stack instruction features. Due in
the second quarter of 1979, the 9445 will have higher instruction speeds
because of a full 16-bit-wide internal data path, compared with the 9440’s
four 4-bit nibbles, and a very fast on-chip hardware multiply-and-divide
circuitry, according to Thomas A. Longo, vice president and chief operat-
ing officer.

Three former Mostek engineers who left to join the British-government-
backed Inmos Ltd. have now left to start their own firm in Dallas, Micron
Technology Inc., which will do engineering and graphics consulting. The
three are Ward D. Parkinson, Dennis R. Wilson, and Douglas R.
Pitman. . . . In another attempt to develop an electronic system for
keeping track of railroad freight cars, researchers are turning to fiber
optics. Union Pacific Railroad is trying a system from General Cable
Corp. and Corning Glass Works. . . . Western Electric International Inc.
of Greensboro, N. C. is negotiating to sell its latest digital toll switch,
ESS-4, to Taiwan. . . . By 1983, the U. S. military and aerospace market
for display systems will be $1.8 billion, nearly double last year’s $921
million, says Frost & Sullivan Inc. of New York.
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How to meet European
suppression regulations
without gettingalot , @8
of interference.

European countries have stringent interference suppression reg-
ulations for power line connected equipment. What's more, similar
regulations are under consideration right now in the U.S.

Are you familiar with the requirements of VDE, SEV, EL, OVE and
the other European agencies? Does your product meet all the require-
ments? And, how can you be sure?

Simply contact World Products, Inc., RIFA Division. We offer a
complete family of across-the-line and line-to-ground suppressor A T
capacitors that meet all the European specifications. Also a single I'm interested in knowing more“k about your interference suppression
package incorporating all three capacitors in a delta configuration. capacitors which meet all European specifications.

We even have a new product lineto meet the newlEC 65 across-the-
switch suppression requirements.

In addition, extensive test facilities are available to qualified cus-
tomers for evaluation of product interference levels.

If you want your product to meet all the European suppression
requirements, go with the capacitor line that's number one throughout

|
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|
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PME 271 SERIES interference suppressor
capacitors shown actual size.

My specific application is:

Name Title

Company Dept. =

Contact World Products, Inc., RIFA Division, 7625 Bush Lake Road,
Minneapolis, MN 55435. Call (612) 835-2117.

City State Zip

Phone #:

WORLD
PRODUCTS
INC.
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World Products, Inc., RIFA Division,
7625 Bush Lake Road, Minneapolis, MN 55435
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More than a
than you might



No mere UART can do what National’s
INS 8250 does. It provides a total asyn-
chronous serial peripheral interface —
replacing up to 50 IC’s. So you actually
get an entire board in one chip.

And you can use this chip with vir-
tually any microprocessor. In virtually
any application. Because we've made
the INS 8250 MICROBUS" compatible.
We've designed in a programmable
crystal-controlled Baud rate generator
— 1t works at any asynchronous speed
from DC to 56K Baud. And we've built
in extensive modem control capability.

If you're concerned about total com-
munications costs, no other asynchro-
nous communications element can
save as much board space. Or cut over-
head so drastically.

And perhaps most important of all,
the INS 8250 is in distributor stock
right now. So you can use its many
advantages in your very next design.

Discover more about the INS 8250
from National. You won't find a more
complete asynchronous communica-
tions device for any less anywhere.
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UARI. Less
imagine.
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R 2 To Send D M A
0 S L _Clear _| P L
B 0 To Send = | E S
Carrier _| M N
U Detect A
S 2 Ring * | I
Indicator
)

« Interface: All popular mpu’s—through standard
MICROBUS" (including 8085, 8080A, Z80 and
6800).

» Baud Rate: Software - programmable generator
allows division of any input clock by 1to (2'°-1).

* Prioritized Interrupts: Independent transmit,
receive, line status, and modem.

* Modem Control: Eight signals: CTS, RTS,
DSR, DTR, RI, Carrier Detect, out 1 and out 2.

*Serial I/O: Programmable: 5-, 6-, 7, or 8-bit
characters. Even, odd or no-parity bit generation
and detection; 1-, 11/2-, or 2-stop bit generation.

* Other: Complete status reporting capabilities,
on-chip crystal oscillator.

National Semiconductor Corporation
2900 Semiconductor Drive M/S 520
Santa Clara, CA 95051

Gentlemen:

I'd like to know more about your INS 8250.
While you're at it, tell me more about periph-
erals for the 8080 and other microproces-
sors. And how about some data on your
Complex Peripherals course and other
microprocessor training, too.

Name

Title

Company Name

Address

F B e ]
s s i s s i s s e i

City State Zip

ZNational Semiconductor
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Introducing FAST.

The quickwaytomake
tired logic feel young again.

Fairchild introduces the most revolutionary thing to happen fo bipolar logic since

; TTL: Fairchild Advanced Schottky TTL. Soon to be known the world over as FAST.
FAST is a whole new Schottky TTL logic family that delivers up to 75% more
speed than Low Power Schottky, up to 20% more speed than Schottky, but
at only 25% the power of Schottky. So now you can drive more circuits with less
power. And put the power you save fo work
somewhere else. SPEED POWER CURVE
The thing that makes this performance 60 CL=15pF
possible is our time-proven Isoplanar process. TA=25°C

50+ 10K ECL
Give your TTLa boost.

If you're running with a Schottky/Low 3
Power Schottky logic combinationandyou need (3
more speed, you no longer have |1

to goto ECL school to get there. 2

FAST cuts the speed difference
between Schottky and 10K ECL 10k bt e
to almost nothing. This gives you FAST b Schottky

another generation of TTL logic. R i S

Speed—ns |

20+ Schottky

It drastically cuts design time.
And it gives you more years
out of your existing equipment and logic designs.

Strengthen your specs.

FAST gives you external gate delays of 4-4.5 ns over
the full commercial and military temperature and voltage
ranges while driving 50 pF load capacitance. Internal gate
delays are 1.5 ns and power consumption is typically
4 mW per gate function. Input thresholds are 1.5V and
output drive is identical to 20 mA Schottky.

To find out how to cost-effectively rejuvenate your TTL
systems, just contact your Fairchild sales office, distributor
or representative today. Or use the direct line at the botfom
of this ad to reach our Digital Division. Fairchild Camera
and Instrument Corporation, PO. Box 880A, Mountain
View, CA 94042. Tel: (800) 227-8158, (800) 982-5805
(in California). TWX: 910-379-6435.

B
FAIRCHILD
DR AT

b Call usonit.

ot 2irchild Advanced
9stacting supplement
Useg .. ,Ond Low Power S¢
Sdirected, increases

EAaiRrcCHIL
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Significant developments in technology and business

Air Force working
on single language
for its computers

Jovial-based language will be
used for weapons R&D

and support; goal is to cut
software costs drastically

Air Force developers of weapons-
system computers and the com-
mands that must support them are
developing a single software lan-
guage based on Jovial. The effort is
described by Gen. Alton D. Slay,
head of Air Force Systems Com-
mand, as “a frontal attack with our
R&D dollars” designed “to cut our
software costs radically.”

Leading the development is Col.
Robert F. Ziernicki, assistant deputy
chief of staff/development plans. He
is responsible for software systems
architecture and integration.

How radically can software costs
be cut without affecting system
performance? Gen. Slay calls the
savings potential “perhaps greater
than any other single effort we can
undertake.” Col. Ziernicki concurs,
noting that the cost of a single line of
debugged software is now $300 and
that the operational flight program
for a single system like the Precision
Location/Strike System contains
some 500,000 lines.

Under development. The ground-
based PLSS, now being developed by
Lockheed Missiles & Space Co.,
uses a Control Data Corp.
AN/UYK-25 computer to process
intercepted electromagnetic emis-
sions received from enemy tactical
air-defense radars for air-strike
planning [Electronics, Oct. 27, 1977,
p-57]:

Working with Col. Ziernicki at
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Systems Command, which oversees
development of aircraft, missiles and
electronic systems, is the Air Force
Logistics Command headed by Gen.
Bryce Poe II at Ohio’s Wright-
Patterson Air Force Base, which is
responsible for supporting more than
40,000 computer systems. If AFSC
and AFLC can successfully use a
single Jovial-based language for both
weapons development and support,
Gen. Slay sees the program spread-
ing “across broad system classes like
avionics, C? [command/con-
trol/communications], space, and
armaments.” It also ‘“opens the
possibility of sharing development
and support networks, conserving
scarce personnel skills, and even
reusing software programs across
systems.”

Also heavily involved in the devel-
opment of the single language called
J-73/1, says Col. Ziernicki, are New

York’s Rome Air Development Cen-
ter and Ohio’s Air Force Avionics
Laboratory. The first is working on
the language itself, the second on the
evolving language’s instruction set
on the AN/AYK-16A computer
used in the Digital Avionics Infor-
mation System for cockpits of the
future, now in development [Elec-
tronics, Feb. 6, 1975, p. 76].
Timetable. J-73/1, as a first-stage
derivative of Jovial, will serve as “an
interim language,” says Ziernicki,
until the Defense Department is able
to implement its standard triservice
language known as DOD-1 [Electron-
ics, June 10, 1976, p.45]. Present
estimates are that this will take
another five to six years. In the
meantime, the joint AFSC/AFLC proj-
ect is proceeding with J-73/1 since it
will give Air Force users experience
with “proper programming require-
ments” and ‘“development and sup-

now stand near 9:1.

Can Jovial spell DOD-1?

Jovial is a 20-year-old computer language developed for Air Force
command-and-control applications by Systems Development Corp.’s Jules
Schwartz. A block-structured programming language like predecessor Algol,
Jovial derives its acronym from the name of its developer: Jules’ Own Version
of the International Algebraic Language. It is regarded as the first general-
purpose programming language by its Air Force advocates.

Jovial was the Air Force entry in the Pentagon competition to come up
with DOD-1, a planned single tactical-systems language that will be used by
all three services. It seemed to have lost that competition, which is aimed at
putting the brakes on escalating military software-hardware cost ratios that

Now, with the disclosure of the joint Air Force Systems Command/Logis-
tics Command single-language program, Jovial seems less like a loser, even
though the language is supposed only to hold the fort until DOD-1 is fully
developed years from now. “DOD-1 has been kicking around [in the Penta-
gon] for more than a year now,” notes one corporate representative in
Washington familiar with the developments in software. ““I've got to wonder if
the initial plan for DOD-1 is not really the loser after all, or if the plan has just
bogged down. Either way, | feel we haven’t heard the end of Jovial.”
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Director. Col. Robert F. Ziernicki is leading
the Air Force’s software effort, which teams
Systems and Logistics Commands.

port perspectives” transferrable later
to DOD-1, Ziernicki explains.

Softech Inc., as developer of the
J-73/1 compiler, is the principal
corporate beneficiary of the project
thus far. The Waltham, Mass.,
company—a losing finalist in the
DOD-1 competition—has delivered
five of the compilers, including one
at RADC, which is using it in its
language effort called Jocit, for
Jovial compiler and implementation
tool set.

Three other compilers are being
used by AF system contractors,
including Boeing Co. on the space
shuttle’s upper-stage launch vehicle,
Martin Marietta on its single-seat
attack fighter development,.- and
Westinghouse on the military pro-
gram known as EAR, for electrically
agile radar.

Studies. Before beginning develop-
ment in October 1979 of two proto-
type J-73/1 standard software sup-
port and development facilities, how-
ever, much remains to be done, Col.
Zeirnicki points out. Over the next
60 to 90 days, three parallel studies
will identify program costs, the soft-
ware system’s capacity and layout,
and project system requirements.
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These will be followed by a six-
month analysis phase involving the
Logistics Command’s five centers
and System Command’s four prod-
uct divisions “to look at what is out
there and also at what should be out
there,” Ziernicki says. The analysis

will identify what Gen. Slay calls
*“critical paths, nodes, and redundan-
cies” that will lead to a standard
architecture for weapons software
support. Testing of the two proto-
types should get under way in the
summer of 1980, Ziernicki says. [

Fiber optics

Directional coupler from Canadian firm
can be tailored to light-wave systems

Need a directional coupler for
microwave frequencies? Generally,
all you need do is select one from a
catalog to meet your requirements of
insertion loss, directivity, and cou-
pling coefficient.

Need a directional coupler for a
fiber-optic light system? Well, it
isn’t nearly that easy. The few
makers of the devices operate as
people did back in the late 1940s and
early 1950s in the early days of
microwave couplers: it might be
possible to pick one parameter—
coupling, for example—but that

would mean learning to live with
whatever other two parameters the
manufacturer is able to obtain.

No one fully understands how to
design the fiber-optic coupler. At
least, this had been the situation
until a small Canadian development
company, Canstar Communications
Ltd. of Scarborough, Ontario, tack-
led the problem. For two years,
Canstar has investigated the mecha-
nisms that govern coupling and
insertion loss within the fiber-optic
couplers. And, according to applied
physicist Alexander Lightstone, who

PORT 1 — > > PORT 2
\\ -
><
// \\
PORT 4 > PORT 3
(a)
2 3 PERIPHERAL , 3 PERIPHERAL
.y ” T Y L
COMPUTER | guTpuT Sy et
> o e =~ 5
1 2 1 2
(b)
OUTPUT 4 3
- — =
COMPUTER >
< = > s PERIPHERAL
INPUT 1 2
c)

Versatile. Canstar's coupler (a) can be used to couple two or more peripherals to a
computer (b), with the decoupled port usually terminated. The coupler can also be used in a
duplex mode (c) that carries information to and from a computer and a peripheral.
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is components group leader at Can-
star, it now knows enough about how
the couplers operate to offer cou-
pling up to 40% with insertion losses
below 1 decibel along with 40-dB
directivity. Moreover, at $200 each
without connectors, the couplers are
priced comparably to microwave
directional couplers.

Four ports. Like their microwave
counterparts, the couplers them-
selves are four-port devices with
combinations of ports chosen to yield
either taps or feeds. Used as a tap,
the coupler takes optical power from
a single channel and distributes it
among one or more secondary chan-
nels. This would allow several com-
puter terminals, for example, to be
attached to a single data bus. Used
as a feed, the coupler conveys signals
from one channel to another or
meshes channels into or out of an
optical source.

Light is handled in the Canstar
coupler much as microwaves are in a
conventional directional coupler. For
example, light entering through port
1 couples to ports 2 and 3 with none
going to port 4, as shown in part a of
the figure on page 40. The port 4
fiber is, ideally, totally uncoupled —
coupler directivity could be infinite,
but above 40 dB is typical.

The coupler insertion loss—a
measure of the optical power lost in
the device—is well below 1 dB.
Perhaps most important, the actual
coupling between ports 1 and 3 can
be chosen as required from close to
zero percent on up. Moreover, a
major advantage of Canstar design
procedure is that it is applicable to
couplers for a wide variety of glass-
clad graded- or step-index fiber as
well as plastic-clad fiber.

Applications. A major application
of these devices is interfacing periph-
erals to a main computer. As shown
in part b of the figure, a typical
setup, each peripheral has its own
coupler; the couplers, in turn, are
connected in line with the main
computer output. If the coupler were
not available and a single fiber were
used to hook up the peripherals,
repeaters would have to be included
because of excessive insertion loss.

The high directivity of the coupler
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Making the coupler

The fact that light could be coupled from one optical fiber to another was
first noticed by users of the cystoscope—a medical device. This instrument
had many fibers fused into an array for image transmission. Unfortunately for
the cystoscope user, image degradation occurred because light would leak
or couple from one fiber to another in close proximity. This discovery led to
the first fiber-optic directional coupler, in which fibers were purposely fused
together so that light would leak from one to another.

In principle, the fused fiber couples light from the fiber cladding rather than
the fiber core. Some light always exists in the cladding, because the
core-cladding interface never reflects all the light back into the core.

Couplers made using this fusing technique have a coupling coefficient of
only a few percent. It turns out, however, that more light can be forced into
the cladding and the coupling coefficient increased by adding a taper to the
fiber —this is Canstar’s approach.

In Canstar’s tapered fiber, light is forced into the cladding by decreasing
the angle of incidence at the cladding-core interface as a light ray proceeds
down the taper, as shown in the figure. Ultimately, the angle is too small for
the ray to be totally reflected and substantial light enters the cladding. This is
reversed—but not completely—in the ‘“‘up’ taper portion following the

interaction region.

ANGLE OF INCIDENCE

DOWN

DE-
COUPLED

The taper angles, proximity of the coupled cables, interaction length, kinds
of materials, and their dimensions are all variables that Canstar has reduced
to a series of design equations in order to tailor-make its coupler.

PORT 2
COUPLED

UP TAPER

COUPLED

also allows the system designer to
hook peripherals to the computer in
a duplex mode. In this case, port 3 is
terminated so that any light reaching
it is absorbed. A laser or light-
emitting diode of part c of the figure,
which acts as the data output of the
computer, feeds light into port 4.

This light leaves port 2, proceed-
ing away from the coupler to the
peripheral. Light signals sent from
the peripheral arrive at the computer
through port 1 which is connected to
the computer input detector—a p-i-n
diode or avalanche photodetector.
The high directivity of the coupler
causes light signals to stay in their
transmission paths; no false inputs
are given the computer.

Light adds reliability
to drafting system

The.very expensive computer-aided
drafting and mechanical-design sys-
tem installed at Grumman Aero-
space Corp. in Bethpage, N.Y.,
works very well —except during the
summer and fall. Then, ground
currents induced by the frequent
lightning storms in the area may
destroy the quality of information
transmitted in underground cables
that connect the central computer to
remote drafting sites.

“Even though the circuits are
protected in cable and conduit, we
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PTS
ﬁeun-koom i

Dust Trap Mat

PTS protects Clean-Rooms
from traffic-born conta-
mination. Pulls dust,
dirt and even bacteria
from shoe soles and
trolley wheels.
PTS is placed
without fixtures
at entrances to
contamination
sensitive
areas.

PTS. is fully washable and reusable.
No cycle limit. No expensive waste of
soil saturated peel-off adhesive foils
of ordinary mats.

PTS is specified by most leading
European chemical, pharmaceutical,
semiconductor, computer, atomic and
aerospace plants and labs. PTS also
leading in Japan.

PTS  is the genuine Swiss made for
ever tacky plastic flooring unmet by
competition in durability and wear
resistance. STATI-EX antistatic

flooring.
SAT.::
Solder Absorbing

Technology, 357, Cottage Street, -
Springfield, Mass. 01104, USA,
phone (413)788-6191
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Cable hits 53 km without repeaters

The attenuation of fiber-optic cable continues to drop and the latest
result—a mere 0.66 decibel per kilometer from Nippon Telegraph and
Telephone Public Corp.—has allowed a working pulse-code-modulation
system over lines 53 km long with no repeaters. As if this weren’t enough,
NTT expects to be able to go to 70-km spacing by boosting the 1.27-
micrometer operating wavelength into the 1.4-to-1.7-um region.

Such spacing is two to eight times better than current systems. It is done
with a graded-index 60-um-core, 150-um-clad multimode fiber propagating
32-megabit-per-second return-to-zero pulses.

The secret of the Japanese firm’s success is probably the extreme dimen-
sional precision of the high-silica fiber at a 1.27-um wavelength. The more
perfect the fiber's cylindrical shape, the less the loss of the energy traveling
down the line. The key questions of course are: can this cable be produced
in quantity? and what will it cost? It is too early for the answers, however.

The researchers at the company’s Electrical Communication Laboratory in
Yokosuka point out that the long repeater spacings will contribute heavily to
the practicality of fiber-optic communications systems. They expect such
practical results as siting repeaters in offices instead of in manholes, so that
system operating costs will drop considerably.

To make the 53.3-km cable, NTT spliced 22 2.4-km-long pieces by fusing
the fiber ends. The total loss, including the splices, was 35 dB at 1.27 um,
with an overall equivalent transmission bandwidth of 17 megahertz. This
somewhat low bandwidth will have to be increased for the proposed 70-km
system: too narrow a bandwidth tends to distort the transmitted pulses and
cause reception errors. The system has a bit-error rate of 10-° with a received

power of —43.1 dB per meter, acceptable for long-distance PCM systems.
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may get garbage instead of pictures
when there is a lightning strike to
ground,” says Grumman’s John J.
Mooney. He is an engineering
specialist in the engineering and
manufacturing systems group that is
helping to solve the problem by
designing and installing fiber-optic
data links between the computer and
the cathode-ray-tube displays and
precision plotters at the remote work
stations.

Although the new system has not
yet been installed, its hardware has
been checked out and, says Mooney,
it is clear it will work properly and
prove more reliable. “Actually pull-
ing the cable through the existing
conduits shouldn’t cause any prob-
lems,” he says. “All our tests were
done through the length of cable that
will be used while [the cable] was
still rolled on its drum.

“We expect to hook up about
seven locations over the next couple
of years,” he continues. Bandwidth
will not be a problem. “The system
can handle up to 100 megabits per
second and one remote site uses only
about 4% of that.”

Mooney points out that the sys-
tem, which generates, maintains,
and updates engineering drawings
and other graphics and which sup-
plies hard-copy output, will be one of
the most sophisticated applications
yet for fiber optics. It will also allow
Grumman to use far fewer repeaters.
The present coaxial-cable system
requires expensive and difficult-to-
maintain repeaters about every 700
meters, while the new fiber-optic
cable will carry signals for 2 kilom-
eters without a repeater.

Grumman is installing the first
part of the system using MGO-5
graded-index cable with less than 6-
decibel/km attenuation made by
Valtec Corp. The cable will join an
IBM/370 computer at Grumman’s
headquarters to an interactive Ver-
satec plotter/display terminal made
by Xerox Corp. in a building more
than 3 km away with one repeater.
Two-way transmission over the cable
is controlled by Valtec TTK-D 1/A
data links—at the computer, at the
remote site, and at the repeater.

Each data link is compatible with
transistor-transistor logic and con-
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SuperPower pumps out the

broadest horizontal output
transistor line around.

2N6235
MJE13005
2N6543

MJE13007
2N6545

our strength is your strength.

Everyone knows Motorola makes a
wide variety of high voltage, power
switching transistors. Everyone
should know that includes the most
comprehensive lineup of devices
suitable for horizontal scan circuits
in CRT terminals and monitors.

Whether your interests are in
low-cost monochrome or high-
resolution color systems, Motorola has
off-the-shelf standards for your application. We're
offering 16 metal and plastic package types which
provide top performance and value for tomorrow’s wide
variety of horizontal scan designs.

Among them, the MJ13015 at $4.90 is ideal for high-
resolution, 30-kHz systems—the MJ12002 at $2.85 for
low-cost, home computer terminals—the MJ12010 at
$3.10 makes high energy scan easy—and our state-of-
the-art MJ10011 deflection Darlington provides built-in
driver and HV damper diode for just $3.50. Plastic types
like the MJE13005 start at only $1.70.

You can be confident of what you're buying with our
unique Designers* Data Sheet spec format which gives
complete characterization under operating conditions.
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) ) NUMBER yoLts amps STYLE  .sec AMP (pk) VOLTS (pk)

W/ ___  FORLINE-OPERATED CHASSIS
& MJ12002 1500 25 TO3 065 18 975
‘ MJ12003 1500 35 TO-3 065 3 975
MJ12004 1500 5 TO3 04 4 975
MJ12005 1500 8 TO3 04 5 975
*MJ10011 1400 8 TO3 065 4 910
Ve P EELL el mity i) ORMER-OPERATED CHASSIS

350 5 TO-66 02 3 225
700 4  TO-220 04 450
5 B 550

All these Motorola transistors are glass-passivated and
100% SOA tested for high reliability and our prices are
right for today’s usage. We also offer a wide variety of
driver types, units for vertical deflection and damper
diodes.

See your authorized Motorola distributor or field
representative. Contact Motorola Semiconductor
Products Inc., P.O. Box 20912, Phoenix, AZ 85036 for
Engineering Bulletin EB-76, “Horizontal Deflection
Transistor Techniques” and Application Note AN-750,
“A Self-Regulating Horizontal Scanning System”.

New Power Data Book

Over 1,000 pages of data on
Motorola power transistors and
thyristors is now available in
handy Data Book form for $5.00
from your Motorola
representative or distributor.

Contact him today!
ALL PRICES 100—UP.

*Trademark of Motorola Inc.

@ MOTOROLA

Semiconductor Group
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Ircosis

Is it your problem? You'll find it

most often in a new product or system as it
emerges from the development stage.
We've treated and cured many a case of it

in the electronic, communications and
aerospace industries—anine pole bandpass
active filter for the B-52 Tail Warning

Radar; a driver-receiver used on the Lamps
program; 20,000 V power supply regulator
hybrid used in a computer terminal; C-MOS
multi-layer hybrid for a PBX in a unique
low-cost, hermetically sealed package —just
to name a few cases.

QOur service includes everything from de-
signing and manufacturing in high volume
to engineering and delivering exotic,
hermetically sealed, military circuits. We've
been doing it for years at our West and

East Coast facilities

Whether it's a matter of original circuit
design, production to your schematic, spe-
cial thick film printing and assembly, or
acombination of all three, call us. We'll work
out the answer for you, complete with
exacting QC in the size and style of pack-
age you need

Why suffer with Hybrid Circosis. . . let your
hybrid circuit problem become ours ... now.

*Hy'-brid Cir-co’-sis — n.— Difficult
and time-consuming development
of afunctioning hybrid circuit. often
complicated by excessive costs and
late delivery.

The Hybrid Problem Solvers

integrated
microsystems

Division of Aeroflex Laboratories Inc.
Eastern Operations:
35 South Service Rd., Plainview

Electronics review

NY 11803 516-694-6710

Western Operations:
1215 Terra Bella Ave., Mountain View.
CA 94043 415-965-3900
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nects to an interface designed by
Grumman—actually a data format-
ter that converts 1.056-megabit-per-
second parallel data coming from
the Versatec controller at the com-
puter center to a 4.224-Mb/s serial
stream that is transmitted over the
data link. The formatter at the
remote location reconstructs the ser-
ial data into parallel data for
controlling the Versatec unit.

The formatter also handles parity
checks and provides idle data trans-
mission for the system’s standby
mode and retransmission in the
event of a missed handshake signal.
An overall error rate of less than 1
part in 10° is maintained in a nonre-
turn-to-zero format. O

Standards

IEEE-488 bus
to get face-lift

Things are happening to the IEEE-
488 interface specification, the docu-
ment adopted in 1975 by the Insti-
tute of Electrical and Electronics
Engineers to spell out how test and
peripheral instruments may commu-
nicate over a standard bus. Appar-
ently, the spelling out first time
round was not done carefully
enough, according to Don Loughry,
secretary of the IEEE subcommittee
on instrument/computer interfaces.

The IEEE is finishing up a new
version of the specification to clear
up the textual ambiguities of the
original —its unclear writing, as
Loughry puts it. In addition, a brand
new document is being drafted that
will recommend code and format
conventions for messages being sent
on the bus—how many bits to use
for a value of voltage, for example.
Such recommendations were pur-
posely excluded from the original
specification, which details electri-
cal, mechanical, and functional
characteristics of the 16-line inter-
face bus, because it would have
taken too long to consider all the
alternatives, says Loughry.

“We would still be without the bus
standard itself if we had attempted

to tackle the code and format
conventions in the original specifica-
tion,” explains Loughry, who is also
an interface engineer in the Comput-
er Systems group of Hewlett-Pack-
ard Co. in Cupertino, Calif. Hew-
lett-Packard originally developed the
specification for its own use before it
was adopted by IEEE.

Compatibility. Defining how the
messages should look on the inter-
face bus will not be easy. “We will
try to be general enough in our
suggestions for message formats that
the greatest number of device manu-
facturers will be able to conform,”
Loughry says. “And we will also
provide code and format alternatives
for solving a given message problem
for the same reason.”

Loughry is also quick to point out
that IEEE-488 bus users need not
fret about the new version of the
spec. “Most of the changes will be
editorial in nature, and all will be
compatible with what has gone on
before,” he says. “Present users
won’t be left out in the cold.”

As an example of what is being
done, he cites the way the document
at present defines procedures for
data-transfer rates. These can be as
high as a megabyte per second over
limited distances, but there simply is
not enough detail, he says. “Part of
the rewrite will explain more fully
just what the system designer need
do to attain this high speed.”

And, although there will be tech-
nical changes, the changes will not
negate old information. “For exam-
ple, the low level for transistor-tran-
sistor-logic drivers is currently 0.4
volt,” Loughry continues. “But the
new Schottky devices can’t get down
to that level, so that value will be
increased to 0.5 v—which really
represents a broadening of the speci-
fication to allow for integrated
circuits introduced over the last
three years.”

Future bus. The future of the
IEEE-488 interface looks bright. As
many designers have discovered, its
use is certainly not limited to instru-
ments. In fact, some are calling it
the microcomputer bus of the future.
As microcomputer architectures ma-
ture to include sophisticated distrib-
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The 2114 from the
Royal Family...

naturally

Most members of the Royal Family of Static
RAMs know all about power and how to save
it. That’s an inherited trait, and the L2114 is
no exception. It draws only 240 mw which is
about what you have come to expect from the
leading supplier of static RAMs. But, that's
not all. We also have a “Power Down Part”
that operates on 2.5 volts and draws less than
100 mw. That’s real power saving from the
company that has been delivering 18-pin 1K x 4
static RAMs for at least a year longer than
anyone else. And not only that, but we have a
new MIL version on the way.

In addition to low power, the SEMI 2114
features a common 1/0 structure with TTL
compatible three-state outputs, and more than
adequate speed for second generation
microprocessor applications.

You can learn more about the SEMI L2114 —
or any other members of the Royal Family of
Static RAMs — by simply calling your local
EMM SEMI rep or distributor, or contacting us
directly at the address below.

SEMI,INC.
EMl semi

A subsidiary of Electronic Memories & Magnetics Corp., 3883 N. 28th Ave., Phoenix, Arizona 85017 (602) 263-0202

EASTERN REGIONAL OFFICE (516) 423-5800 ® WESTERN REGIONAL OFFICE (415) 692-4250 ® NEW ENGLAND (617) 272-8163
e UPSTATE NEW YORK (518) 489-4777 ® LONG ISLAND AND NORTHERN NEW JERSEY (516) 466-2300 ¢ SOUTHERN NEW
JERSEY (609) 795-4200 » PENNSYLVANIA, MARYLAND, DELAWARE, VIRGINIA, WEST VIRGINIA (800) 257-8210 e ILLINOIS
(312) 345-4245 e OHIO (614) 457-2242 ¢ MINNESOTA (612) 884-8291 e TEXAS (214) 341-2900 ® OREGON (503) 620-5800 e
WASHINGTON (206) 455-9180 ® SOUTHERN CALIFORNIA (213) 322-1120
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MORE
POWER

MORE
BANDWIDTH

LESS cosT

Our Model 601L is an ultra-
wideband RF Power Amplifier
whose wide range of frequency
coverage and power output
provides 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
minimum distortion.

With a flat frequency response
from 0.8 to 1000MHz the Model
601L will provide a linear class A
output of 1.2 watts and a maximum
saturated power output of 2 watts.

Constant forward power is
continuously available regardless of
the output load impedance match,
making the 601L ideal for driving
reactive as well as resistive loads.

Unconditional stability and
instantaneous failsafe provisions in
the unit provide absolute protection
from damage due to transients and
overloads.

Priced at $1195 U.S.A.

APPLICATIONS INCLUDE:
H Laboratory Instrumentation
B RFI/EMI Testing

B NMR Spectroscopy

| TV Signal Distribution

® Communication Systems

For further information or a
demonstration, contact:
ENI

3000 Winton Road South
Rochester, New York 14623
Call 716-473-6900, or

Telex 97-8283 ENI ROC

The world'’s leader in power amplifiers
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uted-processing roles, a high-speed
byte-serial, bit-parallel bus will be
needed, and there are not many to
choose from. Moreover, major semi-
conductor companies like Motorola
Semiconductor and Intel Corp.
[Electronics, Sept. 28, p.36] are
already offering interface chips that
make jumping on the bus easy.

Before a standard receives full
blessing from the IEEE, it must pass
an arduous review. First, a commit-
tee creates the document. Then,
other groups vote on the standard.
This balloting is more than the
familiar casting of yeas and nays,
however. The negative points must
be reconciled, before the document is
approved, says Loughry.

The revised IEEE-488, for exam-
ple, has been reviewed by Loughry’s
subcommittee, the IEEE technical
committee, and the IEEE standards
board. It is now an official standard
awaiting printing and distribution,
which should occur by the end of this
month. The new document that
contains recommendations for code
and format conventions for the bus
will “hopefully be in the balloting
process by the end of the year,” says
Loughry. O

Solid state

LED hits fiber’s
loss low point

While some companies struggle to
achieve long-lived lasers for the
emerging long-distance telecommu-
nications market, others, espying a
large near-term business in shorter-
range communications, are develop-
ing light-emitting diodes as fiber-
optic light sources. But while LEDs
are simpler to use than lasers, they
do not emit the 1.27-micrometer
wavelength optimum for most silica
fiber strands.

By adding phosphorus to the mix
of ingredients, Varian Associates has
come up with a new indium-
gallium-arsenide-phosphide struc-
ture for an LED that emits at the
1.27-um wavelength. This is where
the silica used in fiber-optic cables

has an attenuation minimum. More-
over, Varian, which describes the
LED late this month at the Third
International Conference of Elec-
troluminescent Devices in San Fran-
cisco, says it can tailor the emission
to any wavelength between 1.05 and
1.35 um simply by varying the
doping in the active layer of the
InGaAsP diode. This tailoring could
be extremely useful for meeting the
requirements of various combina-
tions of distance, cable, and receiver
characteristics says Varian senior
scientist George Antypas at the
central research facility in Palo Alto,
Calif. Essentially, more gallium in a
device means a shorter wavelength,
and more arsenic a longer one.

Samples. Now being offered in
sample quantities, the diode is billed
by Varian as the first to be available
commercially at a wavelength above
1 um. It has a typical output power
of 0.5 milliwatt at 50-mA forward
current. It can be modulated at rates
up to 50 megahertz, which covers
most pulse-code-modulation and dig-
ital communications applications.

The importance of the phosphorus
is that it improves the lattice match-
ing between the device and the
substrate to provide “for a defect-
free interface devoid of electron
traps,” Antypas explains. This low-
ers the defect density and improves
the quality of the substrate so the
LED can generate more light.

In making the LED, Varian capi-
talized on its experience in produc-
ing InGaAsP photomultiplier tubes
and indium-phosphide substrates for
semiconductor lasers, microwave de-
vices, and other products. It makes
the high-radiance Burrus-type LED
by successively depositing, on an
indium-phosphide substrate, a 1-to-
3-um n-type InP layer, a 1-to-3-um
InGaAsP pn junction, a 1-to-2-um
n-type InP layer, and a final 0.5-
to-1-um InGaAsP layer that pro-
vides lower resistance with the
contact layer than would a p-type
InP layer, Antypas says. Then, so
that the LED can connect directly to
a fiber, a well 1 mil deep by 8 mils
wide is etched into the substrate side
of the device. Conventional photoli-
thographic techniques form the con-
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Nobody delivers faster than Continental!

Speedy delivery is just one of the reasons it pays you to
call Continental first when you need instrument rentals. At
Continental, you have a broad choice of latest-model
instruments from leading manufacturers. They’re all in
stock at nationwide inventory centers so you’re sure to get
the exact equipment you need, when you need it — and at
the right price!

Continental’s experienced rental professionals can help

you pick the best test instruments for your application,
and save you dollars in the bargain. Naturally, every
Continental rental instrument is fully tested and
guaranteed to meet manufacturer’s specs before we rush it
to you.

Call today and learn how fast Continental can put betfer
test equipment on your bench — for /ess! You can discuss
your lease requirements and instrument repair needs, too.

Ask for your FREE 1978 rental catalog.

CONTINENTAL RESOURCES, INC.

175 Middlesex Turnpike ® Bedford, Mass. 01730 @ (617) 275-0850

New England: (617) 275-0850 / N.J., N.Y. (except L.1.): (201) 654-6900 / Long Island, N.Y.: (516) 752-1622 / Philadelphia area: (609) 234-5100
Washington, D.C. area: (301) 948-4310 / Florida & Southeast: (800) 638-4050 / Illinois & Midwest: (312) 439-4700 / Texas & South Central: (800) 323-9656
No. California: (408) 735-8300 / So. California: (213) 638-0454 & (714) 540-6566
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Which

melho

3. Plastic caps? fades & melts
2. Paint? fades & cracks.
1. Silikrome® filters?

No problems!

WeTre No.1

Interchangeable and reusa-
ble, Silikrome® filters are your
best way to provide accurate
color selection and extended
life for miniature incandes-
cent or automotive lamps.
Silikromes are excellent heat
dissipators. They make lamps
last 5-6% longer! These
snap-on Rub-R-Glas™ boots
stay colorfast and pliant even
after 40,000 hours at — 160°F to
S00°F. To see for yourself why
Silikromes are Number One,
write or call for literature.
Contact: APM-Hexseal, 44
Honeck St., Englewood, N.J.
07631;(201) 569-5700
The Clean Fighters

® APM-HEXSEAL
DlVISiON OF APM CORPORATION
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tact windows. The LED measures 15
mils on a side and is 2 mils thick.
Varian targets the patented de-
vices for telecommunications in local
traffic operations, high-speed data
communications for computer net-
works, and military applications,
such as on-board vehicle control
systems and wire-guided missiles. As
for lifetime, Varian tests at tempera-
tures of 25°C show negligible degra-

dation over several thousand hours,
says engineer Philip Wright.

He points out that experiments
elsewhere show tens of thousands of
hours of life for InGaAsP lasers, a
factor he believes applicable to Vari-
an’s diode. Varian also is working on
an InGaAsP detector to match the
1.27-um wavelength. It would re-
place noisy germanium photodiodes
or bulky photomultipliers. O

Computers

Powerful desktop systems offer
small-business users wide choice

Although industry pundits think
sales of microcomputer systems to
small businesses won’t take off until
the 1980s, the competition among
manufacturers is already heating up.
At the center of the battle are
systems small enough to fit atop a
desk that are sold, rather than
leased, with standard peripherals
and software.

The importance of this self-
contained approach will be under-
scored by Pertec Computer Corp.
early next month, when it joins the
fray with its PCC 2000 desktop unit.
Selling for about $13,000, the com-
puter, from the company’s Microsys-
tems division in Chatsworth, Calif.,
is based on an Intel 8085A micro-

processor and has 64 kilobytes of
main memory, two double-density
floppy-disk drives, a 12-inch video-
display monitor, and a detachable
63-character alphanumeric key-
board.

Los Angeles—based Pertec is aim-
ing the new PCC 2000 at small busi-
nesses with between $250,000 and
$5 million annual sales, says B.
Allan Lay, senior vice president for
systems. This is the market Pertec
has been aiming at since it acquired
personal computer manufacturer
MITs Inc., Albuquerque, N. M., ear-
ly in 1977. Apparently Pertec has
not had the success it hoped for with
the ‘““mix-and-match” catalog of
computer components offered by

Business type. Pertec’s new desktop unit sells for $13,000. Built around an Intel 8085A
microprocessor, it comes with a pair of double-density floppy-disk drives.




Analog I/O systems for your
micro.

If you're doing data acquisition
with micros, our analog /0 sys-
tems can make the job go faster
and easier.

For laboratory, industrial or sci-
entific applications, we make sev-
eral standard analog interfaces for
most major microcomputers - DEC,
Intel, Zilog, Computer Automation
and National Semi. This saves de-
velopment time and eliminates the

debugging and software problems
so common with custom setups.
Plug in a module to change your
application.

But, best of all, if your require-
ments change just plug in a new
module. Data Translation has over
20 standard data acquisition mod-
ules, from isolated inputs to very
high speed inputs. Plus more than
50 standard analog 1/0O boards.
And each module is totally pin-for-
pin compatible and system trans-

parent. No software or hardware
changes are ever required.
In a hurry? 5-day delivery.

Call Data Translation today
at (617) 655-5300 to order your
analog /0 system. Or write 4
Strathmore Road, Natick, Massa-
chusetts 01760, for your free prod-
uct catalog.

DATA TRANSLATION

el P TR T T AR | P 0
4 Strathmore Rd., Natick MA 01760
(617) 655-5300 Telex 948474

Dozens of analog modules.
One microcomputer interface.
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MITEL

MD 4104

ISO-CMOS™

QUAD

LOW VOLTAGETO
HIGH VOLTAGE
TRANSLATOR
WITH 3-STATE
OUTPUTS

12V15V

Featuring:

® 3-State Fully Buffered Outputs

e 5V TTL, NMOS or CMOS to High-
Voltage CMOS (12-15V)

® Dual Power Supply Inputs

® Both True and Complimentary Outputs

® Pin-for-pin with the Fairchild
F4104/34104

® L OW PRICE: $1.00 in Volume Qty.

Contact the leader in tone receivers and
CMOS technology for more information:

1745 JEFFERSON DAVIS HWY

SUITE 611
ARLINGTON, VA. 22202
TEL 703-243-1600

- Semiconductor
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MITs. So Pertec’s new unit is “al-
ready configured to the market, not
in bits and pieces that have to be
assembled,” Lay says.

Not so new. Desktop computers
have been around since the days of
Hewlett-Packard Co.’s 9830 “pro-
grammable calculators,” introduced
by what is now the Desktop Comput-
er division, Santa Clara, Calif., in
1972. Wang Laboratories Inc., Low-
ell, Mass., entered with its 2200 in
1973, and 1BM Corp.’s General
Systems division, Atlanta, unveiled
its portable 5100 in 1975. But now
competition is increasing.

Wang’s Personal Computer Sys-
tem, or PCS-II, introduced last year,
is priced at $10,600 with 32 kilo-
bytes of memory, whereas HP’s
latest, the 9835, starts at $9,900
with 64 kilobytes of memory [Elec-
tronics, Sept. 14, p.241]. 1BM’s

newest 5110 offers two to three
times the power of the 5100 [Elec-
tronics, Jan. 19, p. 50] and ranges in
price from $9,875 to $32,925. Data-
point Corp., San Antonio, Texas,
entered a year ago with its 1500
system priced at $5,950, with 32
kilobytes of memory and dual flop-
py-diskette drives.

Pertec plays down the importance
of flashy computer performance,
“because the latest one out with the
newest components is likely to be
best,” Lay says. What will deter-
mine the staying power of these
small computers, as he and most
others see it, is the quality of soft-
ware and maintenance and service
support. Pertec has a variety of soft-
ware applications packages, plans to
sell its PCC 2000 through a nation-
wide network of dealers, and has its
own service company. O

s there magic in a name? SDS debuts
again, with new business computer

Chiming in with another desktop
microcomputer with production
slated for November is a brand new
company with an old name that most
should recognize: Scientific Data
Systems Inc.

SDS is bringing out its model 420
to fill a product void, according to its
president, Jack M. Mitchell. Present
systems “‘have largely cornered the
small-business market by virtue of
the absence of equipment designed

LSI pares unit to 65 pounds with printer

By building on the latest large-scale integrated chips, tiny Durango Systems
Inc., offers a desktop small-business computer that is performance-compati-
ble with an IBM 5110 but would cost at least $5,000 less—and also weighs
only 65 pounds. The Cupertino, Calif., company is the brainchild of another
familiar computer name, George E. Comstock, founder and former president
of Diablo Systems Inc., now a printer-making subsidiary of Xerox Corp.

Called the F-85, the computer contains a matrix printer, cathode-ray-tube
display, and keyboard in one package. The use of high-powered LS| parts
means that the system needs only four printed-circuit boards plus a mother-
board, according to engineering vice president Charles Waggoner.

The processor board, for example, contains two 3-megahertz Intel 8085
microprocessors, all the input/output support chips, including a direct-
memory-access device and an interrupt controller, 64 kilobytes of random-
access memory composed of 16-K dynamic packages, and up to 8 kilobytes
of read-only memory.

The diskette controller board is designed around a Western Digital 1781
chip; on the third board, another 8085 drives the printer circuitry. An Intel
8275 ROM character-generator chip sparkplugs the CRT, and the fourth
board handles the motor drives for the analog printer. Waggoner says that
instrumental in reducing weight was use of a 250-watt Boschert switching

power supply that weighs only 4 pounds [ Electronics, Oct. 12, p. 14].
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. Now. An ACIA and Baud Rate Generator
combined on a single chip.

For only $695.

Our SY6551, the newest |
member in the 6500 family.
It's the world’s most com-
prehensive Asynchronous
Communications Interface
Adapter. Here’'s why: on-chip programmable baud
rate generator. .. 15 programmable rates up to 19.2
kilobaud . . . small size because we've not penalized
the asynchronous communications user with
unneeded synchronous protocols & conventions. ..
full compatibility with both 6500 and 6800 micro-
processors...and all it requires is a single +5V
power supply.

Other features:
* Requires only a standard 1.8432 MHz external

crystal
* Non-standard user-provided baud rates at 16X
external clock frequency (up to 125 kilobaud)

* Stop bits: 1, 1% (5-bit word) or 2

* Independently selected transmit and receive baud
rates

L

* Parity (odd, even, none, mark parity,
space parity)

* Double-buffered transmitter and receiver

* Half or full duplex operation

* Serial echo mode

* Interrupt feature and status register

* And more

Whatever your communications application — from
intelligent terminals, serial peripherals and CRTs

to remote data concentrators, PO.S. terminals,
bank terminals and more —the SY6551’s built-in
versatility delivers.

Contact Jerry Demsky or Mel Berger, Synertek, Inc.,
3001 Stender Way, Santa Clara, California 95051.
(408) 988-5616. TWX: 910-338-0135.

1,000 piece price SYP6551.
3
Svnertek, Inc.
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® Resolution 0.025%

® Non-volatile, adjustment
free storage.

B Pre-trigger information.

B Digital scale expansion
to X64.

EXPLORE
'SGOPES

B Equivalent write rates to
50 cm/us.

® Dual beam

m |[EEE 488 — RS-232 IB.

Quick...Accurate...

Convenient.

The EXPLORERS, from Nicolet,
are digital oscilloscopes that
perform all the functions of
traditional 'scopes, storage or
non-storage.

They perform these functions
brilliantly, with high precision,
fantastic storage. Easier operation
and greater versatility
are bonuses.

In the dc to 10 MHz range,
these are the finest oscilloscopes
available. They're designed for
general scope use, yet, because
of the IEEE-488 IB, and other
interfaces, they are equally suited
for advanced research.

Seeing is knowing...
For a demonstration and literature
call Jim Bartosch at (608) 271-
3333 or send reader service card.

NICOLET
= INSTRUMENT
CORPORATION
0SCILLOSCOPE DIVISION

5225 Verona Road, Madison, Wisconsin 53711
Telephone: 608/271-3333

J
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specifically for small-business appli-
cations,” he says. He believes sys-
tems selling for under $10,000 will
create a big new market.

As may be remembered, computer
entrepreneur Max Palevsky founded
the original sSps in the early 1960s
and sold it to Xerox Corp. in 1969
for nearly $1 billion in stock. Xerox
changed the name to Xerox Data
Systems, encountered troubles, then
folded the company [Electronics,
Aug. 7, 1975, p. 45].

Organizers of the new Scientific
Data Systems picked up the name
for a $200 fee from the California
Corporations Commission after it
entered the public domain when
Xerox did not actively use it.

Low price. Mitchell’s 420, which
he designed, comes in with a $7,700
tab. Superior processing speed stems
from employing a 6502 chip set from
Rockwell International, which he
believes is faster than other proces-
sors. Instruction times of the SDS
420 run from 1 to 3.5 microseconds,
compared with the Pertec 2000’s 1.6
and 6.0 us. Basic memory is a 32-
kilobyte static random-access unit,
expandable to 56 kilobytes, with
dual-disk drive providing 1.2 mega-
bytes of storage. A separable key-
board and 12-inch video display
complete the unit, which weighs 65
pounds and is in a cabinet 13 in.
high, 20Y2 in. wide, and 25 in. deep.

The company has already built
and tested six preproduction units,
along with a software disk operating
system. Manufacturing is starting in
a West Los Angeles location, with
deliveries set in six weeks or so.

Believable. Lending credibility to
SDS’s plans are the people making up
the company. Mitchell himself de-
signed the original SDS Sigma series
computers. Other officers in the new
group also were with sps. Further,
Mitchell says that Max Palevsky is
an investor in the private placement
that has just been completed, along
with investment banker and venture
capitalist Arthur Rock.

The firm is starting operations on
a comparatively small scale, consid-
ering the heavyweight names in-
volved, with less than $500,000.
“But it was oversubscribed, and we

had to turn people down,” Mitchell
says.

Mitchell also discovered the ad-
vantages of the sSps ‘“‘old boy
network,” some of whom are now
running competitive computer firms.
“Dozens of people helped us out with
designs, hardware, and business
plans,” he says.

If sps faces a hurdle, it is the
common one of how to sell the
computers, Mitchell concedes. He
plans now to go through the more
than 1,000 retail computer stores in
the U.S., then develop other mar-
keting channels.

The problem is that few of the
stores have personnel competent to
sell even the simplest computers
without extensive training. Lack of
software constitutes a disadvantage,
too, but he notes that many applica-
tion packages written in the Basic
language can be easily adapted. [

Peripherals

LS| chip yields
next-generation CRT

Just as the latest generation of low-
cost cathode-ray-tube terminals is
getting off the ground, Perkin-Elmer
Corp. is trying to leapfrog its compe-
tition. It is doing this with a CRT
terminal built around a custom
large-scale integrated chip that com-
bines the functions of a microproces-
sor and a CRT controller.

The competitive terminals also
feature LSI chips, but these perform
one function or the other, not both.
What’s more, not only does Perkin-
Elmer’s new Bantam terminal pack
more into its chip, but it costs less:
$599 in quantities of 100 or more,
about half the price of the older
model 1100 from the firm’s Ran-
dolph, N.J., Terminals division of
the Data Systems Group.

Features. Slated for deliveries next
month, the new model 550 terminal
features upper- and lower-case char-
acters, displays 1,920 characters
with a 7-by-10-dot matrix, has a
typewriter-style keyboard, and can
operate at 11 asynchronous data
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On-time delivery puts the
punch in our total family of
ROMs. With the organization
you need —8192x8, 4096x8
and 2048x8 —including our
new 300nsec 2316B-3. At
Synertek, we know there is no
product area where service and
responsiveness to your needs is
more important than in mask
programmable ROMs.

That’s why two years ago we
pioneered a unique dual capa-
bility—first mask programming for
lowest cost and smallest real
estate, last mask for fastest delivery
to meet critical production sched-
ules and get you results now. We
can even combine first mask
and last mask to get you into pro-
duction today—and still save you
money tomorrow.

Pin compatibility on our 16K,
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32K and 64K ROMs gives you

built-in future memory expansion
capability. All it takes to upgrade
your system’s ROM capacity for
new applications is to replace our
16K ROMs with our 32K ROMs or
replace our 32K ROMs with 64K
ROMs. And you can usually do
it with no hardware changes.

When you buy ROMs from
Synertek, you know you're buying
total service. Contact us now for
samples, data sheets and our com-
prehensive folder, “Synertek
ROMs ASAP” Synertek, Inc.,
3001 Stender Way, Santa Clara,
California 95051. (408) 988-5611.
TWX: 910-338-0135.
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Static Read Only Memories.

SY4600 2048x8 or 4096x4,
550nsec

SY2316A  2048x8, 550nsec

SY2316B  2048x8, 450nsec
(2716 compatible)

SY2316B-3 2048x8, 300nsec
(2716 compatible)

SY2332 4096x8, 450nsec
(2716 compatible)

SY2364 8192x8, 450nsec,
24 pin

a
Svnertek, Inc.
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High Voltage
Prgducts

ACTUAL SIZE

VOLTAGE MULTIPLIERS

o

ONE HALF
ACTUAL SIZE

POWER SUPPLIES

* “"MINIATURIZATION" is
our specialty

® Custom design

¢ “In-house” capability

e MIL approved facilities

e Hi reliability

TYPICAL APPLICATIONS

e Military o Industrial

e Commercial

» CRTs ® PMTs ® SITs

e |-SITs e LLLTV e Lasers

¢ Image Intensifiers

® Detectors

» Electrostatic Applications

Write for new catalog
orcall ...

ERIE TECHNOLOGICAL PRODUCTS, INC.
ERIE, PENNSYLVANIA 16501
(613) 392-2581

54 Circle 54 on reader service card

Electronics review

Terminal. Perkin-Elmer’s David Ratcliffe leans on the Bantam terminal holding the key to
its design—an LS| microprocessor-and-controller chip—and the components it replaces.

rates from 110 to 9,600 bits per
second. Thanks to the custom chip,
the unit has a variety of editing
features previously unavailable in
this price range: tabbing, full cursor
addressing, repeating, backspacing,
shift locking, and others.

The n-channel metal-oxide-semi-
conductor chip uses a single + 5-volt
power supply, is transistor-transis-
tor-logic—compatible, and comes in a
40-pin dual in-line package. It can
operate at either 50- or 60-hertz
refresh rates.

One for six. David Ratcliffe,
manager of product development for
the Terminals division, says the LSI
chip replaces a 6-chip board assem-
bly, bringing the terminal’s chip
count to 19. It also reduces power
consumption from 110 volt-amperes
in the model 1100 to just 60 VA, he
notes.

The chip’s front-end microproces-
sor decodes incoming data to sepa-
rate displayable characters from
control signals, he explains. The
back-end CRT controller generates
the vertical and horizontal synchron-
ization signals for the monitor.

Rather than incorporate the charac-
ter generator on the custom chip,
Perkin-Elmer uses a separate read-
only memory to store characters.

James Folts, vice president and
general manager of the division,
concedes that the custom chip is not
as versatile as commercially avail-
able CRT controllers nor as powerful
as most microprocéssors. But by
going the custom-design route, he
says, Perkin-Elmer was ‘“able to
eliminate many unnecessary options
found on existing LSI controllers and
economically add intelligence in-
stead.” Moreover, it saved the
expense of using a microprocessor,
which he says is “grossly underutil-
ized” in most low-end terminals.

The chip provides the timing
signals for four types of displays: 24
lines of 80 characters, with a 5-by-
9-dot matrix; the same line format
with a 7-by-11-dot character matrix
on a 9-by-12 display matrix; the
same-size character matrix but with
a 25th line added for terminal-status
information; or 16 lines of 64 char-
acters with a 7-by-11-dot character
matrix on a 9-by-15 field. O
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News briefs

Bell scientists share Nobel Prize in physics

Arno Penzias and Robert W. Wilson of Bell Laboratories, Holmdel, N. J., were
awarded the 1978 Nobel Prize in physics jointly with Pyotr Kapitsa of the
Academy of Sciences in Moscow. The Bell scientists were honored for their
discovery of cosmic background radiation, the Russian for his work in
low-temperature physics.

Ten years ago Penzias, now the director of the Radio Research Laborato-
ry, and Wilson, who heads the Radio Physics Research department, began
investigating the background noise that hindered satellite communications.
Using Bell's horn-shaped dish antenna equipped with liquid-helium-cooled
maser detector, they observed a constant low-amplitude signal of 100
gigahertz coming from an unknown source. They concluded that the radia-
tion, which corresponds to thermal vibrations of atoms at 3° Kelvin, is
blackbody radiation that can only have resulted from an explosion that led to
the creation of the universe 18 billion years ago, thus providing strong
evidence for the theory that the universe was formed by a ‘‘big bang.”

Fairchild attacks Data General on competition

Fairchild Camera and Instrument Corp. has filed suit in San Francisco Federal
court asking for injunctive relief invalidating Data General Corp.’s software
license agreements and treble damages of not less than $30 million. Among
the charges are: that Data General has a restrictive form of program license
agreement that unlawfully ties marketing of Data General’s software with that
of its hardware; and that Data General has embarked on a program based
on false trade-secret contentions to sue Fairchild and every other competitor
who attempts to market a Nova-compatible microprocessor. Recently,
National Semiconductor Corp. filed suit in U. S. District Court asking that
various Digital Equipment Corp. patents on computer architecture be
declared invalid and unenforceable [ Electronics, Oct. 12, p. 52].

Disk drive reduces media wear

Qume Corp., the Hayward, Calif., maker of daisy-wheel printers, has entered
the floppy-disk business with a dual-sided, double-density 8-inch-disk drive
that it says substantially reduces media wear. Electronic and mechanical
dampening of the solenoid limits head impact on the disk by slowing landing
and takeoff. The DataTrak 8 will be manufactured under license from Ye
Data, Tokyo, with production slated for early next year.

The DataTrak 8 features an unformatted capacity of 1.6 megabytes/disk.
Recording and track densities are 6,816 bits/inch and 48 tracks/in., with a
transfer rate of 500 kilobits/second. Average access time is 91 milliseconds,
and the company claims that the media life is 3.5X 10® passes per track.
Qume says also that it expects to market a dual-sided, double-density drive
for 5.25-inch floppy disks by the second quarter of 1979.

CRT terminal sells for $580

A $580 cathode-ray-tube terminal, with microprocessor-based program-
mable functions such as underlining and reversible video, was announced in
mid-October by module assembler TeleVideo Inc., Santa Clara, Calif. The
TVI-912 unit has dual intensity and a transmission rate of 75 to 19,200
bits/second, in full-duplex or half-duplex modes (see related story, p. 48).

Data General broadens Eclipse line

In a move intended to enhance its image in distributed data processing, Data
General Corp. earlier this month introduced the lowest-priced of its Eclipse
minicomputer line, plus two new models of the top-of-the-line Eclipse
M/600. The C/150 is billed by officials at the Westboro, Mass., firm as an
entry-level system for commercial data processing, with a small system
priced at $54,000. That includes 128 kilobytes of main metal-oxide-semicon-
ductor memory and a 10-megabyte cartridge-disk. The new entries in the
M/ 600 series double main-MOS-memory capacity to 2 megabytes.
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Capital of the world for

EMI
FILTERS

From ceramic powder
to MiL-approved test
labs . .. ERIE has it all
— 100% in-house

Only one company can deliver your
total EMI Ceramic Filter needs . . ERIE.
We've been applying sophisticated

ceramic and related technologies to
developing superior filters for 40 years.
Today, ERIE has, by far, the broadest
line of subminiature EMI Filters in

the world.

The scope of this product line
includes tiny high frequency through
broad band styles — filtered connectors
and custom filter assemblies . . . all
offering the ultimate in quality. With this
expERIEnce, you receive a unique
responsibility, for only ERIE builds the
complete filter in a plant devoted
exclusively to the design and
manufacture of EMI Filters.

Whatever your application, we can
help you achieve EMC (electromagnetic
compatibility).

Write for our complete catalog . . .
EMI Filters, or call 613-392-2581.

OFFSET MANAGERS — Please
contact Dean Pond for assistance in
meeting your customer’s requirements.

ERIE TECHNOLOGICAL PRODUCTS, INC.
Trenton, Ontario Canada
613-392-2581
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E-H International announces the world’s first

Software Personality
EPROM Programmers

No hardware,
no hassle.

The E-H Model 4 and
Model 16B Programmers :
can handle every NMOS EPROM
made today, 4K to 32K plus the
devices of the future, up to 128K, with
only two keystrokes. No personality
boards required! Matter of fact, the
Model 4, priced at $2,495} is the best
price performer in the industry.

Flex-pin matrix™ an E-H innovation,
allows all device programming
environments to be generated and
controlled by software. So Software
Personality™ requires no hardware
changes from one PROM manufac-
turer’s pinout to another's, or from
one device density to another.

*U.S. Domestic Price Only

56 Circle 56 on reader service card

This saves you lots of
time and money with
" simple device selection
= using two keystroke com-
mands, thus eliminating expensive
inventories of personality boards.
Both the Model 4 and Model 16B
programmers include standard capa-
bilities that other manufacturers
call options. They contain 2K x 8
RAM, extensive move, list, and alter
address operations, fully buffered
and powered down (cold) sockets
that prevent accidental device
damage, plus an easy-to-use serial
I/0 port to talk to other systems.

The Model 4, with its device flexibility
and low cost, is ideal for both soft-
ware development and field service
applications. The in-circuit emulation
feature enhances your software
development and check-out
capabilities.

The Model 16B is designed to sup-
ort your production requirements.
t programs 16 EPROMs in one

operation. Prior to programming,

the devices are checked for proper
insertion, continuity, shorts, opens,
and sufficient ground and power
supply levels. In addition to high

quality production capabilities, the
16B gives you the same in-depth data
manipulation features of the Model 4.

Get all the
facts on the new
- Software Personality™ Programmers.
Call or write for the data sheets.
E-H International, Inc., 515 Eleventh
Street, Oakland, CA 94607.
(415) 834-3030.
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Europe, Japan,
and U. S. agree
on IC, CRT typing

Air Force forecast
of computer weapons
in year 2000 due

China negotiating
U. S. satcom buy,
State Department says

Piecemeal rewriting
of Communications Act
forecast for 1979
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Washington newsletter

Agreement on a single type-designation system for integrated circuits and
cathode-ray tubes for worldwide use has been reached by heads of manu-
facturers’ associations in Europe, Japan, and the U. S. “It represents a real
breakthrough,” says one participant in the agreement, which now awaits
formal ratification by the governing bodies of Pro Electron in Brussels and
the Electronic Industries Associations of Japan and the U. S.

If the Jan. 1, 1979, acceptance timetable is met, the single numbering
system for CRTs and ICs is expected to go into effect the following June.
The system would use a computer conferencing network and data bank
provided by Telenet Communications Corp. in Washington and linking
terminals in Brussels and Tokyo. Products listed under the new system,
which still lacks a name, will be “double branded” as of July 1 next year
with both their new international type numbers and their existing domestic
designations.

When the Air Force publishes its “Computer Technology Forecast and
Weapon System Impact Study” in December, military-computer makers
can expect extensive treatment of multiprocessing, artificial-intelligence,
and Josephson-junction technology, as well as details on such software
support systems as text editors, compilers, displays, analyzer/transformers,
and supervisory systems. The first 900-page draft, which looks to the year
2000, is now being boiled down by the Systems Command at Andrews Air
Force Base, Md. The study began with a two-week Air Force Academy
meeting in August that had extensive industry participation. It was
followed by a meeting of users of weapons-systems computers.

The People’s Republic of China has begun preliminary government-
to-government negotiations for the purchase of communications satellites,
says the State Department, confirming an earlier report [ Electronics, Oct.
12, p. 57]. The Chinese government is interested in acquiring a satellite
with 12 C-band transponders, like the Westar system built for Western
Union by Hughes Aircraft Co. The negotiations are being handled by a
group separate from the six-member delegation now completing a tour of
12 U. S. plants of seven manufacturers specializing in earth stations and
associated test and measuring equipment.

When legislation to deregulate U. S. telecommunications in favor of
competition is introduced next year in the 96th Congress, it will probably
take the form of omnibus amendments to the existing 1934 Communica-
tions Act instead of a single, all-purpose bill. That is the estimate of Senate
communications subcommittee chairman Ernest Hollings (D., S.C.),
following adjournment of the 95th Congress, which brought with it the
death of H. R. 13015, the Communications Act of 1978. That measure, a
217-page package introduced in June by Rep. Lionel Van Deerlin (D.,
Calif.), sought to rewrite all the rules for telecommunications and broad-
casting in one bill [Electronics, June 22, p. 84]. Just before adjournment
and following lengthy hearings on his bill, Van Deerlin sharply criticized
managers of the nation’s independent telephone companies for offering “so
little constructive response” to the legislation while at the same time
outwardly praising its goals.
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Washington newsletter

Solarex subsidiary Solarex Corp. says it will set up a new production subsidiary called Semix
Si Inc. near its Rockville, Md., headquarters to begin 1980 production of
to produce cast- 10-by-10-cm solar cells cut from cast ““semicrystalline silicon bricks” that
solar cells . . . already demonstrate terrestrial efficiencies of more than 15%. The
company has filed several patent applications for the process, which
Solarex founder Joseph Lindmayer calls “ ‘semicrystalline,” because the
term ‘polycrystalline’ is too broad and it’s used to indicate a charge in

Czochralski growth” techniques.

Initial capital for Semix is reported to be about $2 million. Solarex
expects to achieve the Department of Energy’s production price goal of
50¢ per watt (in 1975 dollars) by the mid-1980s, although its first
completed units are expected to sell at $4 to $6 a watt—a figure that
Solarex claims will still make photovoltaics competitive in less developed
countries with diesel generators.

. . . as DOE negotiates The Department of Energy is negotiating a development contract with
Solarex to support its new process following agency rejection of a company
contract support research and development proposal two years ago, says a company official.
of Solarex process Why the turnabout? “It apparently sees an outside threat,” he answers, in
the European program using similar technology that is being pursued by

Heliotronic GmbH, the West German company formed by Wacker Chemi-

cal and Chemitronic GmbH (see p. 86). Solarex says it will now accept

Government support only if the company’s patent rights can be protected.

Jedec forming Semiconductor makers are expected to join a new wide-ranging transporta-
transport unit tion electronics committee to be organized next month by the Joint
Electron Device Engineering Council rather than the narrower automotive
outside SAE group operated by the Society of Automotive Engineers. Fifteen electron-
ics and automotive manufacturers have been invited to the organizational
meeting of the Transportation/Automotive Committee at the Granada
Royale Hometel in Phoenix on Nov. 3, immediately following the two-day
meeting of Jedec’s JC-41 committee on linear integrated circuits. Acting
chairmen of the new unit will be National Semiconductor’s Thomas Bispo
and Ford Motor’s Gary Boone. Companies asked to attend include:
Analog Devices, Bendix, Fairchild, Intel, Mostek, Motorola, Raytheon,
RCA, Rockwell International, Solid State Scientific, Sperry, and United
Technologies, as well as American Motors, Chrysler, and General Motor’s
Delco.

Micro standards Four national associations will take part in a series of conferences via
computer to lay the groundwork for developing U.S. microprocessor
to be pursued standards under an 18-month grant from the National Science Founda-
under NSF grant tion. The Joint Electron Device Engineering Council proposed the
program early this year [ Electronics, Jan. 19, p. 57]. In addition to Jedec,
participants include the American National Standards Institute, the Elec-
tronic Industries Association, and the Institute of Electrical and Electronic
Engineeers. The group also will update MIL-1331, the military specifica-
tion for developing tables of parameters for control of integrated circuits,
which Jedec says has not been updated since 1970. Consultants for
evaluating the $77,000 grant program are Peter and Trudy Johnson-Lenz,
a husband-and-wife team based in Lake Oswego, Ore.
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. The surest way
to improve the performance
of any Sample=-and-Hold IC
is to sample faster and hold longer.

Our new 5537 does it.
It's a direct replacement for the
LF198/398, but lower leakage

current minimizes output voltage droop.

Like the proverbial better mousetrap, a Sample-
and-Hold IC that’s a pin-for-pin equivalent to
the LF198/398, yet offers significant per-
formance advantages, is a development . oV

wocic &)

You Can Drive a 2K Load. The LF Series sample-
and-holds will typically drive only a 10K load. Here
again, you can achieve another 5X advantage with the
5537. You can drive a 2K load —with no increase in
gain error.

You Pay No More. There’s no increase in price
when you specify the 5537—only an increase in per-

formance. The NE5537 (0-70°C version) costs
just $3.50 in OEM quantities (100-999).
That’s identical to the LF398.

worth talking about.

That’s why we call our new
NE/SE5537 a Better Pulsetrap.
With it, you can do everything the
LF Series can do, you pay no more,
and you can optimize some of the
tradeoffs inherent in all sample-
and-hold circuits.

Select Your Acquisition |
Time and Droop. The 5537’s
key advantage is its lower leak-
age current—typically 30pA in
the LFs, but only 6pA in the 5537.
Since leakage is directly proportional
to the output voltage droop rate, that |
means that your typical error can be
better by a factor of 5. By choosing
the hold capacitor carefully, you
can select an acceptable droop
rate without compromising your
acquisition time. The tradeoff is
still there, but it’s optimized.

P

We're writing the book

n analog circuits.
has 916 pages.
1d $7.00 for
ur copy.
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L Next time you run into a poten-
REFERENCE tially troublesome application for

a sample-and-hold, think of Sig-
netics. Think of ways you could use
a Better Pulsetrap.
You can prepare yourself more
thoroughly by using the coupon
b today to get your data sheet on
the NE5537/SE5537. You can
also call your nearest Signetics
sales office or distributor for
details.

Sinotics

a subsidiary of U.S. Philips Corporation

Signetics Corporation

811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700

To: Signetics Information Services, 811 East Arques Avenue
P.O. Box 9052, MS 27, Sunnyvale, CA 94086 £1026

[] Rush me technical data on the NE5537/SE5537
Sample-and-Hold ICs.

[] Please send data on your LF198/398 also.

[] Ihave an urgent requirement. Please have a
specialist phone me at once: ( )

Title

Name

Division

MS

Company

Address

City Zip
[] Enclosed is my check for $7.00. Please send me your i
916-page Analog Data Book.

State

------J

L
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Who do you think of
for a complete line of 8-bit microprocessors?

Qur 8-bit Families

been missing.

We've got everything you need in 8-bit

If you haven’t checked into our 8-bit
line recently, take alook at what you've

PD 8080AF

PD 8085A

wPD 8048

4PD 780

PD 8080AF
uPD 8080AF -2
uPD 8080AF -1

PD 8085A
uPD8085A-2

12PD 8048
wPD 8049
wPD 8039
wPD 8035

PD 780
wPD 780-1

uPD 8041

uPB 8212

uPD 8155

Y

wPD 8156

uPB 8214

uPB 8216/26

wPB 8224
wPB 8228/38

uPD 8251/A

wPD 8243

wPD 8253

uPD 8255/A-5
wPD 8257

wPD 8259

wPD 8279-5

YV YYY

wPD 8355

wPD 765

TM Zilog

the fully compatible uPD780—supported by
the full family of 8080 peripherals.

processors—oplus a full
assortment of industry
standard peripherals and
memories. And we've got
them all in volume, ready
to ship.

Not only do we support
the entire 8080A family; we
also offer the lower-cost
single-chip 8048 family and
the higher-performance
8085A series.

And for those with
applications that require the
capability of a Z80 we have

-

REPS: Action Unlimited, Arlington, TX; Spring, TX. Burton-Medley Associates, Grandview, MO. Cerco, San Diego, CA. Contact Sales, Inc. Burlington, MA. D/Z As-
sociates, Inc., Denver, CO. Electronic Innovators, Inc., Minneapolis, MN. Eltron, Phoenix, AZ. HLM Assoc., Northport, NY; Parsippany, NJ. Imtech, Inc., Cleveland, OH;
Dayton, OH. Kaytronics Limited, Ville St. Pierre, Quebec; Downsview, Ontario; Surrey, British Columbia.L & M Associates, Pikesville, MD; Montpelier, VA. Harry Nash
Associates, Willow Grove, PA. R.C. Nordstrom & Company, Lathrup Village, MI. Perrott Associates, Inc., Fort Lauderdale, FL; Clearwater, FL; Orlando, FL. Santana
Sales, Costa Mesa, CA. Stone Component Sales, Waltham, MA. Technology Sales, Inc., Palatine, IL. Trident Associates, Inc., Sunnyvale, CA. Tri-Tronix, Albuquerque,
NM. Tri-Tronix, NW., Mercer Island, WA. 20th Century Marketing, Inc., Huntsville, AL; Greenville, TN. Wolff's Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD. Bell Industries, Bellevue, WA. Century Electronics, Albuquerque, NM; Wheatridge, CO; Salt
Lake City, UT. Norman Davis Electronics, South Euclid, OH. Diplomat/Westland, Inc., Sunnyvale, CA. Diplomat/Southland, Inc., Clearwater, FL. Diplomat/Lakeland,
Inc., Elk Grove Village, IL. Diplomat/IPC of Mass., Chicopee Falls, MA. Diplomat, Holliston, MA. Diplomat/Northland, Inc., Farmington, MI. Diplomat/Electro-Com
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We can also fill your needs for a wide range
of high-performance peripherals, including our
IBM-compatible, double-density, double-
sided floppy disc controller, the uPD765.

NEC not only means advanced technol-
ogy and volume delivery; we also offer remark-
able product relability —thanks to experienced
designers and meticulous manufacturing
techniques, backed up by 100% burn-in and
testing with MIL-STD-883 methods.

What’s more, we give you thorough
support—including documentation, design
assistance, and product development serv-
ices. And our engineers are always available
to help with specific application problems.

Our new catalog will give you a better
idea of just how much we can do
for you, not just in 8-bit
products, but also in 4-bit
single-chip processors and
1K, 4K and 16K memories. 4

For your free copy, £
clip your business
card or letterhead
stationery to this
page and send to:

NEC Microcomputers, Inc.,
173 Worcester Street, We]]esley, MA 02181.

If you haven’t thought e C

of NEC before, you will. . N
Next t1me ) € =

Corp., Minneapolis, MN. Diplomat/St. Louis, Inc., St. Louis, MO. Diplomat/IPC Corp., Totowa, NJ; Mt. Laurel, NJ. Diplomat Electronics Corp., Woodbury,
NY. Diplomat/Alta-Land, Inc., Salt Lake City, UT. Future Electronics Corp., Montreal, Quebec; Rexdale, Ontario; Ottawa, Ontario. Hughes-Peters, Inc., Cincinnati, OH; Co-
lumbus, OH. Intermark Electronics, Sunnyvale, CA; Santa Ana, CA; San Diego, CA. Kent Electronics, Houston, TX. G.S. Marshall, Sunnyvale, CA; Irvine, CA; El Monte,
CA; San Diego, CA; Phoenix, AZ. Milgray Electronics, Inc., Freeport, NY; Orange, CT. Reptron Electronics, Inc., Livonia, MI. Resco/Raleigh, Raleigh, NC. Semiconduc-
tor Specialists, Inc., Chicago, IL; Burlington, MA; Farmington, MI; Minneapolis, MN; Hazelwood, MO; Pittsburgh, PA; Dallas, TX; Milwaukee, WI. Sterling Electronics,
Phoenix, AZ; Sun Valley, CA; San Diego, CA; Baton Rouge, LA; Waltham, MA; Albuquerque, NM; Dallas, TX; Houston TX; Seattle, WA. Summit Distributors, Inc., Buf-
falo, NY. Summit Elec. of Roch., Inc., Rochester, NY. Technico, Inc., Columbia, MD; Roanoke, VA. Western Microtechnology Sales, Sunnyvale, CA.

REGIONAL SALES OFFICES: Western Region, NEC Microcomputers, Orange, CA (714) 633-2980. Eastern Region, NEC Microcomputers, Melville, NY
(516) 293-5660.
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RCA.NewsmakerinLinear.

The 3240 Dual. New proof
BiMOS is the answer in op amps.

First RCA introduced the BiMOS
3140, most useful op amp since
the 741. Now, in volume, the
3240 — dual version of the 3140.
It brings BiMOS benefits to
users of the 747, Bifet TL0O82,
and the often hard-to-get 1458.
Better than 1458 on
performance. The 3240, like the
3140, delivers the benefits of
MOS/FET input. Such as ultra-
highinputimpedance andvery | Jentiare . ke,
low input current. It also gives ;
you bipolar speed and high sup-
ply voltage operating capability: | Puel of the Duals
41044V, dual orsingle supply. |, o, Soewe 0 g S
And ?UC_T ?Iore' I I BiMOS CA3240E | 0to (V*—3V) | 1to (V*—3V) | 50 pA 9 V/usec Yes
Just & fow monthe eftor fte tntrer | ohsie {stoqe-ov |sueaw | stokas03vees | -
duction, We’re mak|ng the 3240 MC1458SP 3to (V*—3V) | 5to (V*—5V) | 500K pA | 16 V/usec —
in volume...more proof of BIMOS ease of manufacture. So you can get as
many as you want. Now.

For more information, contact your local RCA Solid State distributor.
Or contact RCA Solid State headquarters in Somerville, NJ; 1130 Brussels,
Belgium; Sunbury-on-Thames, Middlesex, England; Quickborn 2085, W.
Germany; Ste.-Anne-de-Bellevue, Quebec, Canada; Sao Paulo, Brazil;
Tokyo, Japan.

RCAI.mearICexpenencelsworklngforyou. “c"



Only 75-mW
dissipation for
Hitachi 2147

Mergers mulled for
telecommunications
makers in the UK

MITI seeking
Japanese-language
word processing

ICAO ponders
German supplement to
MLS standard

Low-cost actuator
responds to pulses
as low as 1 uVA
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International newsletter

Now available in samples from Hitachi Ltd. is an extremely low-power
version of the 2147 4-k static random-access memory. The NM6147P
series mixes three technologies: complementary-Mo0s sense amplifiers and
input/output buffers, cross-coupled n-MoOs transistors in the memory cells,
and npn bipolar pull-up transistors for low-power operation and a wide
voltage margin. Operating power is 75 mw typical, whereas the best
current 2147s are in the 300-mw range; address and chip-select access
times are 50 ns maximum for the HM6147P-3 and 70 ns maximum for
the HM6147P. Hitachi is also offering samples of the HN462716 16-k
erasable programmable read-only memory, while Nippon Electric Co. is
working on a similar 2716-compatible E-PROM and is putting the finishing
touches on a 32-k E-PROM. The two Hitachi parts and the NEC 16-K part
are to be in volume production in the first quarter of 1979.

Britain’s National Enterprise board is presiding over industry-rationaliza-
tion talks among equipment manufacturers that are party to the proposed
System X solid-state digital-telecommunications exchange. Spurring the
talks is the urgent need to hasten development and marketing of the
system, seen as the UK’s last hope of reestablishing itself in the interna-
tional telecommunications switching market. Though none of the partici-
pants is talking, one strategy known to be under consideration is a merger
of Plessey Telecommunications Ltd. and the ITT subsidiary Standard
Telephones and Cables Ltd., while GEC Telecommunications Ltd. would
go it alone, satisfying the BPO’s requirement for dual sourcing.

Japanese word-processing development projects are more than just a gleam
in the eye of the Ministry of International Trade and Industry: mITI is
negotiating with the Ministry of Finance for funding for two five-year
projects. One would be originating software, chiefly improved operating
systems, for the new computers under development in Japan’s VLSI project,
and high-level software, to improve Japanese programmers’ ability to work
with established programming languages. The other would be development
of high-performance peripheral equipment. Total outlay would be about
$137 million, and the result would be to move Japanese computers out of
their dependence on English-based computer languages.

Early next year the International Civil Aviation Organization will decide
whether West Germany’s candidate for the international microwave land-
ing system will serve as a complement to ICAO’s recent MLS choice: the
U. S.—developed time-reference scanning-beam system. The Distance-
measuring, equipment-supported Azimuth System, which was developed
by ITT affiliate Standard Elektrik Lorenz AG, would add 360° localization
capability to locate aircraft landing from any direction.

Grenoble-based Laboratoire d’Electronique et d’Automatique Dauphinois
has a low-cost actuator even more sensitive than its 100-uvA device
introduced earlier this year. Based on the same type of relay, the new
actuator responds to pulses as low as 1 uvA. Low-input energy is accumu-
lated over a time interval and then discharged as a very short but
high-energy pulse. The new actuator will be available in the U. S. and will

63



64

Grundig casts eye
on American
consumer market

Italian ICs
will make
organ music

8080s give
versatility to
Telex control

Addenda

International newsletter

take inputs from many sorts of transducers. It will be ideally suited to
applications where power sources are weak or difficult and expensive to
incorporate, the firm says. Cost will be around $3.

Look for West Germany’s Grundig AG to jump into the American
consumer-electronics market. The move is part of the Nuremburg-based
company’s plans to recapture overseas markets lost to competition from
low-wage areas. Details on a U. S. marketing and product strategy are still
to be worked out, Grundig says. Likely products are high-quality all-
bandwave radios and dictating machines —but probably no television sets.
One of the Continent’s leading consumer-electronics producers, Grundig
pulled in 90% of its 1977 $1.4 billion sales from Europe.

The Italian semiconductor house, SGS-Ates, expects to market a new series
of integrated circuits for electronic organs next year. First to come will be
a 160-by-160-mil chip carrying the oscillator and frequency dividers for
three octaves of notes, a rhythm generator, and two or three pedal controls.
At about $8, the price will be low enough for use in a better-grade toy
organ, the firm says, and two of the chips can be ganged to get a low-cost
six-octave organ. For the upper end, the company will use a 3870
single-chip microprocessor for keyboard control paired with a sound chip
that can put out up to 16 notes at once over a five-octave range. A second
microprocessor and memory could be added so the organ would generate
sophisticated accompaniments for players.

Siemens AG is set to introduce a microprocessor-controlled small private-

branch-exchange switching system for Telex communications. The
Munich firm’s EMX1010 works automatically once the user has written
the Telex message and necessary instructions into the system’s memory.
Under the control of Intel 8080 microprocessors, the switching system
establishes connections among as many as 20 teletypewriters in an
internal network configuration. It repeats calls when a busy signal is
received, sends out messages at maximum speed or at times when the rates
are lowest, sends the same message to a number of receivers, and handles a
host of other Telex-related jobs. It will go on sale in November.

The French computer-graphics firm, Benson sA, has signed a preliminary
agreement to take over the Graphics division of Varian Associates of Palo
Alto, Calif. In return, the U. S. company will get a share of 20% or so of
the French firm. . . . Plessey Ltd. is reviewing its semiconductor activi-
ties, considering such options as a major capital investment to establish
high-volume standards capability, possibly with a U. S. license; a merger
with a -U.S. firm; or the outright sale of its operation, reportedly to
General Electric Co. Ltd. . . . Watch for Grundig AG soon to introduce a
version of its SUC4004 video cassette recorder for use with the French-
developed color-Tv transmission standard. . . Pye-TMc Ltd. is develop-
ing a modular solid-state private-branch exchange for small business that
will use custom Mos large-scale integrated circuits with Intel 8085 micro-
processors. The British Post Office is funding the development.
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‘Weve cut up to 80%
of our negative costs and
reduced our lab labor
time by half thanks to
reprographic techniques.

Bill Williams, Manager,

Still Photo Services Lab,
General Dynamics Corporation,
Fort Worth, Texas.

“The F-16 Air Combat Fighter that Gen-
eral Dynamics is manufacturing for the U.S.
Air Force and five allied nations is based
upon thousands of engineering drawings—
many eight-foot J size. And most of them
have funneled through our Still Photo
Services Lab for reproduction.

“When you're creating a new airplane,
designs and specifications are often
changed—until you're sure you're producing
the finest aircraft for the mission defined by
the Air Force. So, new drawings are needed.
It's much easier to use reprographic tech-
nigues and make small changes photographi-
cally than it is to redraw everything.

“Before we installed our new Kodak
Supermatic processor and process camera,
we shot everything same-size and tray-pro-
cessed. We'd shoot our J-size drawings in
sections and then splice the whole thing to-
gether. | claimed my technician used a four-
inch brush to opaque pinholes in negatives.

“Now we shoot the drawings down five to
seven times, opaque the reduced-size nega-
tive, and come back to a full-size second
original with absolute accuracy. All the
Kodagraph products go through the proces-
sor—so do a lot of our publicity photos. One
person processes the same number of line
drawings that two technicians did when we
were using a wet line. And our savings on
negative material alone run between 50 and
80 percent.”

“Reprographics can help you, too.

Send for more details about General Dy-
namics’ use of reprographic techniques, plus,
a complete listing of Kodak products and
other applications. Write: Eastman Kodak
Company, Graphics Markets Division, Dept.
R04805, Rochester, N.Y. 14650.

VERSATILITY IN =
REPROGRAPHICS
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Heilbronn - production center for
semiconductor components

AEG-TELEFUNKEN

Where highest
functional reliability is a

-

AEG-TELEFUNKEN
Semiconductor factory Heilbronn
Freigegeben vom Reg.-Prasidium Nordwurttemberg Nr. 2/33498C

React quickly and switch to best
quality - to products from the
semiconductor production center
Heilbronn of AEG-TELEFUNKEN.

What do you need? We produce
them all at AEG-TELEFUNKEN -
not only the difficult ones . . .

S 8V7-HN-0878

Whether you require Z diodes using
the new LOCEP method or opto-
electronic components such as
laser or avalanche diodes, whether
integrated circuits for remote con-
trol, for car radios, or for telephone
exchange tecnnology, or transi-
Stors . ...

Whether for use on the ground
or in space, we are always the
right partner for your semiconduc-
torcomponents.

Over 3500 employees work for
you in Heilbronn and in our facto-
ries in Austria and Manila.

If you would like to know more
about our product, write to the
following address for our latest
information material:
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AEG-TELEFUNKEN Corporation
Route 22 - orr drive
Somerville, New Jersey 08876
Tel.: 2017 2298 00
Telex: 833409

Or enquire at one of our sales
offices for AEG-TELEFUNKENSseries
products, components division.

Or ask one of our distributors.
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KEN

Semiconductor Devices from
AEG-TELEFUNKEN
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Significant developments in technology and business

Stylus glides

over grooveless

video disk

Capacitive-playback system

has wearless random access
to tracks, plus other features
found in laser-based systems

Engineers pondering the design of
video disk systems sometimes reject
stylus playback in favor of better
performing but more complex and
expensive laser playback. The advan-
tages of the latter tack are diminish-
ing, however, now that Victor Com-
pany of Japan (JvC) has shown its
system that combines the low cost of
the stylus approach with perform-
ance features found in laser-based
systems.

The capacitive-playback system
uses a grooveless disk and a stylus
with an extremely broad tip that
glides over the recorded tracks [Elec-
tronics, Oct. 12, p. 64]. As well as
providing inputs for standard color
television sets and commercial video
applications, the JvC system can play
back digitally recorded ultrahigh-
fidelity audio disks.

Pickup. Signal pickup is like that
pioneered for video disks by RcCA
Corp., in which capacitance varia-
tions between the disk and a flat
electrode strip on the rear of the
stylus are converted into the output
signal. The variation is on the order
of 10* picofarad as the 0.7-to-1-
micrometer-wide electrode passes
over the pits pressed into the disk’s
surface to carry the information.

Advantages. Disk and stylus wear
will be greatly reduced with the new
system, says Victor. More impor-
tant, thinks the company, is the
addition of such features as random
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access to a track (especially useful
for information-retrieval applica-
tions), repeatable playback of a Tv
frame, and variable playback speeds.

Furthermore, the Tokyo firm says
the price would be right, because
mass-production techniques are al-
ready available for all portions of the
system. It estimates that the selling
price could be half that of a video
cassette recorder.

Program materal is carried on
Victor’s disks as spiral tracks of pits
1.4 um wide, with a pitch of 1.4 um
(see figure). The narrow track width
and relatively low speed of 900 revo-

lutions per minute give a recording
time of one hour per side of disk.
The TV luminance signal is frequen-
cy-modulated on the carrier with an
average frequency of 7 megahertz.
Floating. The grooveless design
allows the 10-um-wide blunt stylus
tip to appear to float over the tracks,
as shown by the negligible wear and
the absence of shorts between the
electrode and the conductive disk.
Consequently the stylus can cut
across tracks for quick access to
selected tracks, while reproducing
information on the intervening
tracks for position information, as

SAPPHIRE STYLUS TIP

ELECTRODE

TRACKING
SIGNALS B

TRACKING
SIGNALS A

%
SN

AN

>~ INFORMATION
SIGNALS

CONDUCTIVE PLASTIC DISK

No grooves. Video or audio information on JVC’s new grooveless disk is recorded in pits, with
overlapping tracking pits controlling the stylus’s position and a jitter-eliminating mechanism.
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laser-based optical pickups also do.

Overlapping the edges of the
program tracks are elongated 0.6-
um-wide pits that provide tracking
signals. Their relative strengths—
512 and 716 kilohertz—control a
servomechanism that keeps the sty-
lus electrode over the program track.
The tracking signals also control a
servo that moves the stylus forward
or backwards along track to correct
jitter. RCA uses a similar jitter-elimi-
nation scheme.

The bandwidth inherent in this
system permits it to record ultra-hifi

pulse-code-modulated stereo signals
in which each sample contains 14
information bits for each channel,
and additional error-correction bits.
The sampling frequency is 44.056
kHz, for a flat response to 20 kHz.
Originals for the disks are fabri-
cated by photolithography, using a
laser beam. A single beam is split,
modulated at the program- and
tracking-signal frequencies, and then
recombined for photolithography
through a single lens. This tactic
maintains the relative positions of
program and tracking pits. £l

West Germany

Silicon casting promises

lower-cost photovoltaic cells

Casting the silicon material for solar
cells, rather than growing it by crys-
tal-pulling operations, may clear the
way for low-cost energy from the
sun. So a West German firm, Helio-
tronic GmbH, and a U.S. firm,

Solarex Corp., are hard at work on
casting processes. Both firms think
their efforts point the way towards
producing photovoltaic power for
under 50¢ per watt.

Heliotronic’s scientific/technical

CONTAINER
(CAN BE EVACUATED)

O

| —— QUARTZ
CRUCIBLE

SILICON
MELT —
GRAPHITE
RADIATION
PIPE (COILING
AROUND
CONTAINER) "y

O

O
| GRAPHITE
SUPPORT
O
O
FUNNEL
O

.l

INGOT MOLD ———]
MADE OF
GRAPHITE

ROTATING SHAFT
WITH TWO PIPES FOR COOLING

Casting silicon. By funneling a silicon melt into a mold, crystallization occurs at least 25
times faster than with methods that grow the material by crystal-pulling operations.
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director, Erhard Sirtl, even predicts
25¢/w in five to eight years. It
would be a thirtieth that of present
solar-generated electricity.

The Burghausen subsidiary of
Wacker-Chemitronic GmbH [Elec-
tronics, May 11, p. 44] has reached
the sample stage. It has cast materi-
al for a 10-by-10-centimeter cell
with better than 10% efficiency.

Solarex, of Rockville, Md., reports
it has cast polycrystalline silicon
bricks for 5-by-5-cm cells with effi-
ciencies above 15%. It plans to be in
production within two years of 10-
by-10-cm cells at the $4-to-$6/w
level, roughly half the present cost.

Polycrystalline. Both firms are
producing polycrystalline material,
rather than single-crystal silicon.
Solarex founder Joseph Lindmayer
says that “single-crystal does not
have the cost factors required for
truly inexpensive silicon material.”
He points to the high efficiencies his
firm is achieving to support his argu-
ment that “efficiency does not have
to be compromised.”

Basically, Heliotronic’s process
casts silicon melt in blocks that are
cut into square slices or in plates that
need no cutting because they are of
the desired thickness. It also is possi-
ble to cast the melt in foils, the
company says.

Economical. The casting process is
highly economical. It *‘allows the
crystallization of a much higher
volume of silicon per unit of time
and at a lesser cost for equipment
and personnel than conventional
techniques like crucible pulling,”
says Bernhard Authier, inventor of
the Heliotronic process.

With the Czochralski crystal-pull-
ing process, he says, the crystalliza-
tion volume per unit of time is
limited by such factors as the pulling
velocity, typically 2 millimeters per
minute. Casting will give a crystalli-
zation velocity that is at least 25
times better for an equivalent block
cross section.

What’s more, the casting method
can be used in production lines and
can even be automated, Authier
says. These considerations, plus the
low-cost materials, are prerequisites
for economical power generation by
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terrestrial solar cells in the future.

To be sure, the Heliotronic pro-
cess is still in the development stage.
But samples are being supplied to
potential customers.

Heliotronic’s pilot system incorpo-
rates a container that can be evacu-
ated. Inside it is the casting equip-
ment, which consists of a quartz
crucible with a graphite support
around it. A graphite-supported fun-
nel feeds the silicon melt from the
crucible down into a graphite mold.

The casting equipment is sus-
pended on a rotating shaft that
ensures even distribution of heat in
the silicon melt. For heating, Helio-
tronic uses a graphite radiation pipe
coiled around the container. For
cooling, the rotating shaft has two
concentric pipes with cooling water
flowing from the inner to the outer
one. To get rid of the heat of the
crystallization reaction, Heliotronic
uses a copper cooling disk.

The reason for the abundant use
of graphite is its good heat-conduct-
ing properties, much better than
those of, say, quartz. It also has the
advantage of good workability, Sirtl
says, and it has a thermal coefficient
close to that of silicon, not to
mention good dimensional stability.

Melting. The casting process in-
volves melting silicon of sufficiently
high purity in the quartz crucible
under a vacuum or inert gas like
argon. Flowing through the funnel,
the melt enters the mold where it is
cast into block or plate form.

The cooling process ensures that
the mold wall’s interior temperature
does not reach the critical point that
would allow a reaction between the
graphite and the silicon melt before
the wall has been covered with a
layer of solidified silicon material.
The rest of the molten silicon can
then be poured, cooled down, and
frozen in its own silicon form,
supported by the graphite mold.

Precisely controlling the cooling
process ensures a temperature gra-
dient in the silicon such that the
blocks or plates being cast show the
preferred crystal structure—one
consisting of oblong areas oriented
vertically to the extremely cool
bottom portion of the mold. O
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Great Britain

TV camera based on ultrasonic energy
ready to probe murky water and silt layers

A television camera that uses an
ultrasonic imaging system has made
the giant leap into practicality,
thanks to a breakthrough in tube
technology by workers at EMI Ltd.’s
central research laboratories. First
application for the new tube is an
underwater TV system for divers or
submersible craft. Ultrasonic energy
can penetrate turbid water and even
thin layers of silt, conditions that
would blind a conventional television
camera.

The camera system comes with an
array of ultrasonic transducers that
irradiate the scene ahead. The
resulting reflections are focused onto
the converter tube’s image plane by
a biconcave plastic converging lens.

Large crystal. The scan converter
tube (see diagram) has quartz crys-
tal embedded in the faceplate, which
translates the ultrasonic-pressure
wave pattern into a voltage-distribu-
tion pattern. Points of reflected

ultrasonic energy are thus translated
into equivalent voltage potentials.

The quartz crystal is electronically
scanned, and the signal voltage at
each point is translated into a capac-
itive current in the signal plate. This
signal is processed by the bandpass
amplifier.

The new tube makes possible
subsidiary EMI Electronics Ltd.’s
high-resolution underwater camera,
shown for the first time at the Euro-
pean Offshore Petroleum Confer-
ence and Exhibition in London this
month. Such a camera has been
waiting for a practical image-
converter system since the concept
was first proposed back in 1936. It
took a major research effort by the
EMI research labs in Hayes, Middle-
sex—and some startup government
funding —to overcome the problems.

Television pictures created by ear-
lier ultrasonic converters were de-
graded by the far-from-ideal dimen-
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Sound picture. X-cut quartz crystal translates ultrasonic wave pattern into a voltage-
distribution pattern, which is electronically scanned and converted into a capacitive current.
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sions of the single-quartz-crystal
window that forms the faceplate of
the vacuum tube. Because quartz is
mechanically weak and could frac-
ture when the tube is evacuated, the
window’s diameter was typically 40
millimeters. Ideally, it should have
the largest possible diameter and
should be on the order of 1 mm
thick. Such dimensions would give a
half-wavelength resonance and
hence maximum voltage sensitivity
in the 2-to-4-megahertz frequency
range.

The EMI researchers got around
this problem by incorporating a 100-
mm-diameter X-cut quartz crystal in
a supporting window of epoxy resin.
A soft indium-metal gasket seals this
composite window to the glass envel-
ope to give a vacuum with a long
operation and shelf life. The resin
also has an acoustic impedance
midway between water and quartz,
thus coupling the maximum amount
of energy into the image converter.

The resulting tube is robust and
can be operated to a depth of 30
meters in water without special relief
of the faceplate, says Patrick H.
Brown, a member of the labs’ devel-
opment team. With an added pres-
sure window, depths down to 300
meters are possible.

Problems. The development team
had to overcome several system
problems. The highly coherent ultra-
sonic radiation used to irradiate the
scene produced a speckled effect,
similar to that of laser-illuminated
scenes. Therefore, to prevent loss of
detail, the illuminating ultrasonic
transducers are modulated with nar-
row-bandwidth noise.

Variations in the dynamic range
of the received signal can be as high
as 80 decibels for a single illuminat-
ing transducer. The multiple array
of ultrasonic illuminating transduc-
ers is used to reduce variations.

To avoid spurious signals being
generated by the tube, the scanning
electron beam is modulated at high
frequencies. By heterodyne mixing
of the signals at the tube’s target, the
ultrasonic information is extracted
as a difference frequency by the
bandpass amplifier.

The result, says Brown, “is a quite
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agreeable TV picture.” There are 201
lines per frame and 122 frames per
second. At 2 MHz, a range of several
meters in very turbid water is possi-
ble. The target price, he adds, “is
something comparable with conven-
tional TV packages.” O

France

Tiny runabout uses
electronic ignition

The new Citroen Visa is one of the
smallest automobiles in production,
but its two-cylinder engine has an
all-electronic ignition, a feature con-
fined until now to much larger
engines. Thomson-CSF designed its
new AEI (for all-electronic ignition)
to work on all four-stroke, two- or
four-cylinder engines. It can supply
high constant voltage to the ignition
coil and adjust the spark advance,
based on the engine’s speed and the
intake manifold’s compression.

The unit has two synchronization
sensors to detect crankshaft position
and a sensor to determine vacuum
variations in the intake manifold.
Their output goes into a processor
that works out the spark-advance
curves and into a power unit that
supplies voltage to the ignition coil.
The four-cylinder version has addi-
tional sensors for oil and water
temperatures and throttle position

Small sparks. Thomson-CSF’s all-electronic
ignition system is designed for small engines.
Citroen’s Visa uses a hybrid version but will
soon switch to the integrated version shown.

and outputs for two coils.

The AEI's processor is a custom
monolithic linear circuit. It has three
main functions. It computes the
engine speed, which Thomson may
supply to a tachometer in future
versions. At the moment, the data is
used to calculate the voltage re-
quired for the coils. The processor
also works out the spark advance
curve and controls the energy out-
put.

Citroen awarded the contract to
Thomson oply in January, so the
company immediately went to work
on a version that uses only discrete
components. Visas are coming off
the production line with a hybrid
model, but they will be using the
integrated version early in 1979 (see
photograph).

Detection. The synchronization
sensors detect the passage of a metal
stud attached to the engine flywheel.
Engine speed and crankshaft posi-
tion are thus available to the proces-
sor for computing the advance curve.

The sensors are basically made up
of 1-megahertz oscillators. When the
stud passes a sensor, a reference
pulse is triggered.

Thomson paid special attention to
the radio-frequency interference
problems that occur in mounting
sensors in an automotive engine.
Each sensor has a detection range of
1 millimeter £0.5 mm to allow it to
detect the flywheel-mounted stud
without picking up any spurious
noise. Also, the pulse generated has
a rise time of about 20 microseconds
and an amplitude of more than S to
7 volts, so it can be detected within
the whole range of interference that
is encountered in the harsh automo-
bile environment.

The new system is reckoned to
achieve 10% economies on the
already miserly fuel consumption of
the Visa. Other plus points are
smooth running even at low revolu-
tions and reliable functioning under
extreme operating conditions. Thom-
son claims that the sensors function
even with a dying 6-volt battery or
up to 24 v for short periods, as well
as under conditions of mechanical
abrasion and temperatures from
-40°Cto +125°C. O
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WHEN YOU'RE READY TO
STEP UP, YOU'RE READY FOR
A HEWLETT-PACKARD.

Hewlett-Packard is the step up—in
quality, ease of use and total
design. Whether it’s a powerful
fully programmable model or
your first scientific calculator,
there’'s a Hewlett-Packard just
right for you.

THE FIRST STEP.
The HP-31E. Scientific. $60%
The first of our new, economical
Series E. Consider it the new
standard for scientific calculators.
Trig, exponential and math
functions plus metric conversions,
scientific and fixed display
modes. 4 separate user memories.
The HP-32E. Advanced Scientific
with Statistics. $80% Every-
thing the HP-31E is—and more.
More math and metrics plus
statistics, hyperbolics and decimal
degree conversions. SCI, ENG,
and FIX display modes. 15 user
memories.
The HP-33E. Programmable Sci-
entific. $100* Science, math
and statistics with the added clout
of programmability. 49 pro-
gram lines of fully merged keycodes.
Editing keys, control keys, and
a full range of conditional keys.
8 user memories.

THE NEXT STEP.
The HP-29C. Advanced Program-
mable with Continuous Memory.
New Low Price $175* Continuous
Memory lets you retain pro-
grams and data. 30 user memories.
98 program lines. Prepro-
grammed functions include: trig;
rectangular/polar conversions;
mean and standard deviation; sta-
tistical functions; angle con-
versions. SCI, ENG and FIX
display modes.
The HP-19C Advanced Printing
Programmable with Continuous
Memory. New Low Price $275%
All the functions and power of the
HP-29C —with full printing
capability. So you can list a pro-
gram, the contents of the 30
user memories, or the contents of
the memory stack. It’s invaluable

when editing programs or
performing calculations with
lengthy output.

THE ULTIMATE STEP.
The HP-67. Fully Programmable.
$450% The most powerful
handheld programmable we make.
Handles up to 224 fully merged
program lines on a single magnetic
card. Write your own programs
or use the hundreds of prerecorded
programs we have available. 26
user memories, 3 subroutine levels,
10 user-definable keys, 10 con-
ditional four flags, and indirect/
relative/label addressing. 10
optional prerecorded application
pacs—each typically contains
over 6000 program lines. In addi-
tion—a wide choice of software
in Science, Engineering and
Business.
The HP-97. Fully-Programmable
with Printer. Identical in power
and completely program compat-
ible to the HP-67. Operates on
both batteries and AC—so youcan
have a printed record whenever
and wherever you need it. Features
an extra-large display for
improved readability and buffered
keyboard.for high-speed data
entry.

HEWLETT-PACKARD

IS WITHOUT EQUAL.
In logic systems. Our scientific
calculators use parentheses-free
RPN logic exclusively to let you
solve lengthy problems easily and
consistently. You'll find it's by
far the shortest possible distance
between the question and the
answer.
In documentation. We support
you with: Introductory Booklets;
Owners’ Handbooks; Applica-
tions Books; and User’s Library
and Solutions Books for math,
biology, space and earth sciences
and much more.
In quality. Just ask any Hewlett-
Packard owner. For quality,
reliability and engineering excel-
lence —nothing else comes

close. Hewlett-Packard is the choice
of astronauts and Nobel Prize
winners.

AN ENLIGHTENING OFFER.
For a very enlightening booklet on
the subject of choosing your
next calculator, send the coupon
for a free copy of, “The Pro-
fessionals Choice...the Logical
Choice”

Additional details on the calcu-
lators shown? We'll send you a
free copy of our Digest magazine.

And if you're now ready to
purchase your first or move up to
your next scientific calculator —
see your Hewlett-Packard dealer
right away. For the address,
CALL TOLL-FREE 800-648-4711
except from Hawaii or Alaska.

In Nevada call 800-992-5710. Once
you see what we offer —you'll
agree stepping up to Hewlett-
Packard is the only logical choice.

M

HEWLETT hp, PACKARD

Dept. 214R, 1000 N. E. Circle Blvd., Corvallis, OR 97330

———————————————————————————

HEWLETT-PACKARD
Dept. 214R

1000 N. E. Circle Blvd.
Corvallis, OR 97330

Please send:

Professionals Choice. ..
[0 Logical Choice Booklet

[(J Hewlett-Packard Digest

NAME

ADDRESS

CITY

*Suggested retail price excluding applicable state and
local taxes —Continental U.S. A., Alaska and Hawaii.
Displays are photographed separately to

simulate typical appearance. 616/76
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Parallel testing keeps your

Your production line is
probably spewing out
a virtual river of
memory devices:
RAMs, ROMs, EPROMs
up to 65K x 8 bits. Your test system can't be a
bottleneck. It must pace the flow, not choke fit.

Fairchild developed the Xincom 5581 Parallel
Operation Memory Tester specifically to speed
throughput and help reduce the cost of testing.

The 5581 is a high performance, functional and
parametric memory tester. It can parallel test up to
four 65K x 4 bit multiplexed address RAMSs.

And it's done with only two heads, each with two
sockets or connectors for wafer probers or

memory traffic moving.

device handlers. Thus, the 5581 combines the
throughput of a 4-head tester with the mechanical
simplicity of a 2-head system.
In its maximum configuration the 5581 will handle:
165K x 4 bit RAMs with multiplexed addresses,
four at a time with two at each test head:
165K x 8 bit RAMs and 4K x 8 bit ROMs two
at a time, one in each test head:
065K x 8 bit RAMs or 4K x 8 bit ROMs time
sequential with a different device at each head.

On-the-fly timing edge control provides test
accuracy and reproducibility for production testing
of dynamic MOS and bipolar memories.

The 5581 can be used as a stand-alone tester

or as a satellite to the Xincom Il distributed test



system. As part of the

Xincom lIl test system, it can store, analyze and
process vast amounts of test data or prepare schmoo
plots, wafer maps, or trend graphs. You also get
compiling and test program editing capabilities.

To really appreciate the accuracy and throughput
speed of the 5581 you should see one in action.

Since there are numerous systems already installed
there’s probably one close to you. We'll try to set up

an appointment for you to see one. Just give us a call.
Fairchild Test Systems Group, Xincom Division, Fairchild
Camera and Instrument Corp., 1725 Technology Drive,
I S2n Jose, Ca 95110

EAIRCH I LD (408) 998-0123
O T
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The longest in our
long line of laser firsts...

Bell Laboratories
Murray Hill, New Jersey 07974

Bell Labs scientists Roger Stolen and Chinlon Lin work
with a fiber Raman laser, one of a new class of light sources
that use optical fibers—up to a kilometer long—to produce
tunable laser light. At left, the laser’s output—which contains
multiple Raman-shifted wavelengths—is taken off a beam
splitter and dispersed by an external grating to show the broad
range cf wavelengths that can be tuned.
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Bell Labs has developed some of
the world’s most transparent glass
fibers to carry light for communi-
cations. We’ve also devised a way to
make these highly transparent glass
fibers generate light. In fact, they are
the basis for a new class of tunable
light sources called fiber Raman lasers.
They’re among the latest, and by far
the longest, of many lasers invented at
Bell Labs, beginning in 1957 with the
conception of the laser itself.

Since the new fiber lasers work
best at wavelengths at which they are
most transparent, we can make them
very long. The longest active lasing
medium ever built, in fact, was a fiber
Raman laser over a kilometer in
length. Studying the ways light and
glass interact over such distances is
part of our research in lightwave
communications.

In these new light sources, a glass
fiber with high transparency and an
extremely thin light-guiding region, or
core, is excited by a pump laser. The
pump light, interacting with the glass,
amplifies light at different wavelengths
through a phenomenon known as
stimulated Raman scattering. This
light is fed back into the fiber by a
reflecting mirror. If gain exceeds loss,
the repetitively amplified light builds
up and “lasing” occurs.

Fiber Raman lasers have
conversion efficiencies of about 50%,
operate in pulsed and continuous wave
modes, and are easily tunable over a
broad wavelength range in the visible
and near infrared regions of the
spectrum.

We’ve used these lasers to measure
the properties of fibers and devices for
optical communications; and studies
of the lasers themselves have revealed
a wealth of information on frequency
conversion, optical gain, and other
phenomena. Such knowledge could
lead to a new class of optoelectronic
devices made from fibers, and better
fibers for communications.
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Looking back

These long lasers come from
a long line of Bell Labs firsts:

1957: The basic principles of the laser,
conceived by Charles Townes, a Bell
Labs consultant, and Bell Labs
scientist Arthur Schawlow. (They
later received the basic laser patent. )

1960: A laser capable of emitting a
continuous beam of coherent light—
using helium-neon gas; followed in
1962 by the basic visible light helium-
neon laser. (More than 200,000 such
lasers are now in use worldwide.)
Also, a proposal for a semiconductor
laser involving injection across a p-n
junction to generate coherent light
emitted parallel to the junction.

1961: The continuous wave
solid-state laser (neodymium-doped
calcium tungstate).

1964: The carbon dioxide laser
(highest continuous wave power
output system known to date); the
neodymium-doped yttrium aluminum
garnet laser; the continuously
operating argon ion laser; the tunable
optical parametric oscillator; and the
synchronous mode-locking technique,
a basic means for generating short and
ultrashort pulses.

1967: The continuous wave helium-
cadmium laser (utilizing the Penning
ionization effect for high efficiency);
such lasers are now used in high-speed
graphics, biological and medical
applications.

1969: The magnetically tunable spin-
flip Raman infrared laser, used in high-
resolution spectroscopy, and in
pollution detection in both the
atmosphere and the stratosphere.

1970: Semiconductor heterostructure
lasers capable of continuous operation
at room temperature.

1971: The distributed feedback
laser, a mirror-free laser structure
compatible with integrated optics.

1973: The tunable, continuous
wave color-center laser.

1974: Optical pulses less than a
trillionth of a second long.

1977: Long-life semiconductor lasers
for communications. (Such lasers
have performed reliably in the Bell
System’s lightwave communications
installation in Chicago.)

Looking ahead

Today, besides our work with
tunable fiber Raman lasers, we’re
using other lasers to unlock new
regions of the spectrum in the near
infrared (including tunable light
sources for communications), the
infrared, and the ultraviolet.

We’re also looking to extend the
tuning range of the free electron laser
into the far infrared region—where no
convenient sources of tunable
radiation exist.

We’re working on integrated
optics—combinations of lightwave
functions on a single chip.

Lasers are helping us understand
ultrafast chemical and biological
phenomena, such as the initial events
in the process of human vision. By
shedding new light on chemical
reactions, atmospheric impurities, and
microscopic defects in solids, lasers
are helping us explore materials and
processes useful for tomorrow’s
communications.

Also under investigation is the
use of intense laser irradiation in the
fabrication of semiconductor devices.
The laser light can be used to heat
selective areas of the semiconductor
and anneal out defects or produce
epitaxial crystalline growth. Laser
annealing coupled with ion
implantation may provide a unique
tool for semiconductor processing.

We’ve played an important part in
the discovery and development of the
laser—an invention making dramatic
improvements in the way our nation
lives, works and communicates.

(&) BellLaboratories

From Science: Service
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Teradyne finds the practical solution.
No. 8 1n a series.

Real-time bit mapping

A dazzling new way to evaluate semiconductor memories.

A visual presentation of failing bits under varying test
conditions is essential to any understanding of a
semiconductor memory’s failure mechanism. To
date, the most any test system has had to offer in this
respect is a CRT raster scan, which displays failing
bits in real time but which usually lacks any means for
storing the data. As the dots disappear from the CRT
screen, the data and any possibility of computer anal-
ysis disappear along with them.

Real-Time Bit Mapping, recently developed by
Teradyne, goes so far beyond the conventional tech-
niques for bit-fail analysis that it is sure to become de
rigeur in any evaluation of memory performance.
Beyond that, it is of major value on the memory
production line, where it serves as a real-time mon-
itor of device quality.

Available as an option with the J387 Memory Test
System, RTBM permits on-the-fly modification of a
test program (the standard production-test program,
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as arule) and real-time display of the
resulting bit failures. The display is
in full color, with the accumulating
layers of bit failures shown from
one end of the spectrum to the
other. An address descrambler en-
sures that the bits are shown in their
correct topological positions. The
operator uses a joystick to pilot a
cursor around the screen, chang-
ing program levels and timing, se-
lecting operating modes, recalling
patterns, and in general feeling
like Luke Skywalker at the controls.
The display also reports operating
mode, level values, x-y addresses,
bit-fail counts, and various other
items of interest. The 19-inch screen is big enough to
serve as both scoreboard and bit map for most mem-
ories, but if greater resolution is needed, any portion
of the display can be instantly expanded.

The color terminal and the joystick are the most
spectacular aspects of RTBM, but the basic ability to
catch, accumulate, and process bit-failure data is
available with or without the color terminal. The
RTBM capability opens up all kinds of possibilities.
One can, for example, use it as a bit-masking device
in a search for “soft” errors. One bit-fail pattern can
be used as the mask for subsequent passes, or the
mask can be inverted so that all bits except those
masked are ignored.

But to the engineer, nothing can match the sensa-
tion of shifting into checkerboard and watching a
kaleidoscope of bit failures change before his
eyes. From now on, anything less will be distinctly
second class.

EFRDYNE
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Probing the news

Analysis of technology and business developments

LSI-board testing bedevils users

Another Battle of Cherry Hill shapes up as annual conference

will attract 1,500 device vendors, OEMs, and tester makers

by Bruce LeBoss, New York bureau manager, and Albert F. Shackil, Instrumentation Editor

That many of today’s large-scale
integrated devices equal yesterday’s
densely populated printed-circuit
boards in performance is a familiar
tale. But the other side of the
story—the degree to which the
increased use of LSI by equipment
makers is disrupting the established
principles for testing circuit
boards—is causing consternation.

In fact, so great are the problems
created by the growing use of LSI
chips on pc boards that an estimated
1,500 Ls1 vendors, users, and test-
system manufacturers are expected
to gather at the 1978 Annual Test
Conference next week in Cherry
Hill, N. J., to discuss whether com-
plex LsI can be effectively tested at
both the component and board
levels. Familiarly called the Battle of
Cherry Hill because it often has
served as an arena for participants to
hurl brickbats at one another over
testing inadequacies, the three-day
conference starts Oct. 31.
devote more than a third of its tech-
nical. sessions to issues associated
with board-level testing.

Robert E. Anderson, vice presi-
dent of Omnicomp Inc. of Phoenix,
believes board-level test problems
created by the increased use of LSI
come in three categories. “The
increased complexity has made test
sequences for LSI boards harder to
generate; the dynamic nature of
many LSI chips has required higher-
speed test systems; and the bus-
structured organization of these
boards has made fault isolation more
difficult,” he says.

Density and pins. According to
Anderson, who will chair a panel on
board-level test problems, the diffi-
culty in generating test patterns for
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It will

complex chips is due to the increased
functional density relative to the
number of edge pins or test pins of
the board. “The internal circuits
have too many functions, too many
states, and too much memory to be
tested completely from the edge
pins,” he says.

Many of the techniques used to
test small- and medium-scale inte-
grated-circuit boards “are not suit-
able for LSI boards,” Anderson says.
For example, the simulator-aided
programming technique, “the most
widely used approach for board test-
ing at present, has difficulty keeping
pace with the development of new
complex LSI chips.” The primary

problem appears to be the difficulty
in modeling such devices.

Richard Albright, manager of
advanced test systems at Digital
Equipment Corp. in Maynard,
Mass., points out just how costly and
time-consuming it can be to model
these complex LSI chips. “It normal-
ly takes from six to eight weeks to
model and develop a test program
for an MSI board.” In contrast, “a
board containing about 10 LSI chips
will take 20 weeks just to model, and
at least an additional 10 weeks to
generate test programming for the
board.” For a single LSI board,
“modeling time has increased from a
few weeks to six months or even a
year.”

Also a panelist at the test sympo-
sium, Albright further notes that
models for MsI chips generally have




Probing the news

been available in the user’s or
tester-manufacturer’s library and
were developed from specifications
given in the device maker’s catalog.
However, because of the increased
complexity of LSI chips, their specifi-
cations are not readily available.

Another part of the problem is the
large amount of memory required to
simulate a board containing several
LSI chips. Modeling such chips
“would take up too much core
memory and would increase simula-
tion time and costs, even if informa-
tion were available from device
manufacturers,” says Robert T.
Szpila, test systems marketing man-
ager at GenRad Inc. of Concord,
Mass. Also a panelist, Szpila points
out that it is just not cost-effective to
do a gate-level model of LSI.

Attempts are being made to
extend simulators so that they can
handle Lsi chips on boards. The
techniques include functional model-
ing languages and the use of actual
LsI chips to provide a hardware
model during simulation. But they
“usually model the correct operation
of the LsI chips and do not predict
faults,” Anderson says.

No guarantee. Because LSI devices
are complex, GenRad’s Szpila notes,
“board functions are more complex

and it is difficult to evaluate the
quality of the test program.” As a
result, if an operator were to get a
green light from his test system,
indicating the board is good, “he
really does not know if his test was
thorough enough to justify that
green light.”

One way to attack the problem, he
says, is to push the state of the art in
in-circuit testers that do an internal
inspection of LSI devices on the
board. “Theoretically, it looks to be
a good way to test LSI boards,” he
adds, because if an operator can get
right on the chip itself, he has more
control over the test of the IC than if
he went through a functional or
edge-connection test.

However, a problem arises. “The
chip is connected to others through a
common node, and when you stimu-
late the chip you want to test, the
other 1Cs go into an active state. If,
when applying power to the IC to be
tested, energy is dumped into the
other Ics for any length of time, they
could burn up.”

This bus structure of most LSI
boards also makes fault isolation
more difficult because of the pre-
sence of many devices on the same
bus, any of which could cause the
fault. As a result, “guided-probe
testing, the generally accepted way
of diagnostic testing, is no longer
acceptable when applied to testing

The cause. This board, typical of today's printed-circuit boards jammed with LSI circuits, is
the type that causes the annual Cherry Hill finger-pointing by tester makers, users, and OEMs.
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LsI boards,” says Kemon P. Taschio-
glou, board-testing-marketing spe-
cialist at Teradyne Inc. of Boston.
Because the guided-probe method
looks at all inputs when a device is
failing and because there are many
devices hanging on a node, it takes
longer to sense all the inputs and to
find the path back to the faulty
device. As a result, he adds, through-
put drops when testing LSI boards.

Furthermore, because the bus is
bidirectional, inputs to one device
become outputs to another. Thus,
says Taschioglou, who will give an
overview of LSI board-level testing,
“the guided probe gets confused. It
thinks it has a feedback loop, and
guided-probe diagnostics then be-
come much more challenging.”

Largely because of the difficulty
in isolating faults on a bus to which
many devices are linked, as well as
the trend by LSI vendors to put many
functions on a chip with a minimum
of test points, users now find them-
selves at the point where they are no
longer able to test the devices at the
board level, says Walt Luciw, princi-
pal advanced-circuits research and
development engineer at Sperry
Rand Corp.’s Sperry Univac division
in Blue Bell, Pa. This situation, he
adds, leaves users to assume LSI
boards are in working state, only to
see them turn up later at a custom-
er’s site as faulty boards.

Awesome task. Also a panelist at
the Cherry Hill conference, Luciw
believes a major contributor to what
he calls the escalating problem of
isolating or even detecting internal
faults involves the learning curve for
LSI. “Often, users do not understand
the devices fully and without this
intimate knowledge, testing an LSI
chip alone or in conjunction with
other devices on a board becomes an
awesome task.”

Luciw questions whether LSI ven-
dors themselves know how to thor-
oughly test their devices. “If the
device manufacturers supplied users
with schematics, recommended test
patterns, and data involving intrinsic
device problems, along with a proce-
dure on how to thoroughly test these
LsI chips, perhaps 90% of the prob-
lems associated with LSI device- and
board-level testing would be solved.”
But, for the most part, Luciw says,
“they don’t.” O
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Custom LSI

Ten Facts That Can Improve Your Product
and Save You Money at the Same Time.

If you think you're saving money by putting
standard ICs into your products, maybe
you don’t know the facts about custom LSI.

Custom LSI Can Move You Ahead Of
Competition. Although volume buys

of stock ICs may save money, you get
little benefit on total system costs. That's
because the major cost of any system is for
assembly and related hardware. Since
semiconductor component cost in many
systems is only 20 percent of the total, you

may not be saving money at all.

Z Just That—Standard. If you can
buy it for your application, so can

the competition. Designs using standard
ICs can be copied and pirated. Often over-
night. Not so with custom LSI. Designed
for your system application, custom LS|

can give you a jump over the competition.
And not just days either. Custom can pro-

pel you years ahead.

3 Nothing more. There's no waste
built into a custom circuit. You get

what you need. Not what a standard IC dic-

tates you use.

“Standard Components” Means

You Pay Only For What You Need.

Custom LS| Means Improved Re-

liability. By cutting the number of

packages and interconnects, a cus-
tom LSI system increases reliability. More-
over, lower power requirements translate
to reduced power supply costs.

Custom LS| Means Smaller Physi-
cal Size. This can mean greater sav-
ings in other materials that go into
your product. For example, you get a
smaller PC board count—plus portability.

In Volume, Secondary Costs Are
Reduced. Custom photomasks and
tooling may be more expensive in-
itially. But in volume, cost reduction in
component assembly and wiring usually
tilts the balance in favor of custom LSl on
the bottom line. And that's where it counts.

gl Composite

Cost per Subsystem in Volume Production

Contract

Initiation and Specs

p Optimized

Logic

Design Design

Photomask
and Chip

st
Fabrication Fvslustion

Rework
1f Required

200 400 600
Number of Equivalent Gates per Subsystem

800 1,000 1,200 1,400

MICRO
POWER

Breadboard |

Micro Power’s Custom Has Be-

come The Standard. It took the peo-

ple at Micro Power to develop the
1-volt CMOS process, now an industry
standard for watch circuits. We also in-
vented HD/CMOS, our own high-density
process with multi-layer interconnects and
silicon nitride passivation. These proved
that high production yields and tightly-
packed logic can go hand-in-hand.

We Pioneered Micro-Bipolar LSI

And On-Circuit Thin-Films. Our

special product development gave
birth to Micro-Bipolar LSI, a process with
excellent amplifier characteristics and low
power requirements. And our intensive
work in thin-films has led to high-resolution
thin-film resistors deposited directly on an
LSI chip. Our thin-films let you “integrate
mega-ohm resistors in a space usually re-
quired by kilo-ohm values.

9 Over 300 Custom Circuits At Work.

"

Since 1971, we've helped develop

more than 300 custom LSI devices
for many fields—including instrumenta-
tion, communications, timekeeping, secu-
rity systems and medical electronics. Our
technical expertise and analytical business
skills have helped to improve our custom-
ers’ products and save money at the same
time. We'd like to do the same for you.

Time To Get All The Facts. Our
knowledge of custom LS| can
help you. And that's a fact. Be-
gin a dialo ue about custom LS! in your
own terms y sending for our capabilities
brochure. Or better yet, call Custom LS/

marketing at (408) 247-5350.

We sell more than circuits. We sell solutions.

SYSTEMS

3100 Alfred Street, Santa Clara, CA 95050, (408) 247-5350
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NEFF SYSTEM 620L
Data acquisition for people in a hurry.

Our 620L is a versatile data acquisition and recording system for today's technology . . .
and tomorrow'’s.

Modern test facilities need a fast and flexible system that will supply tapes in any industry-
compatible format. One that converts analog voltages to engineering units for real-time
monitoring . . . CRT or hard copy . . . and for tape playback. It must perform limit checks
and generate alarms.

That's the 620L. What's more, it's a turn-key system . . . complete with software. Just
connect your transducers and go.

The 620L features the field-proven Neff analog front end with up to 512-channel input
capacity, the DEC PDP-11 computer and a nine-track tape transport to generate tapes in
your choice of formats. Neff 11S software provides the man/machine interface and
includes an extensive operator request package. It will acquire and record up to 20,000
samples per second.

The system is ideally suited for the replacement of older, less sophisticated
systems . . . without precluding the use of existing data reduction software and
equipment. With 620L, you can record on-line test data and match your
tape format immediately . . . with a standard, not a custom, system.
620L could be just the high-performance, moderately priced system
you've been waiting for. Check with us for details.




Probing the news

Electronics abroad

Taiwan’s TV makers getting nervous

While exports of color sets are climbing, threat of U. S.

import restrictions and closing of Admiral plant darken picture

With booming export sales and rapid
progress toward domestic self-suffi-
ciency in parts and components,
Taiwan’s color TV industry ordinari-
ly would have much to cheer about.

But any rejoicing is tempered by
expectations that the U.S. Govern-
ment will before long insist on
import restrictions on Taiwanese sets
similar to the Orderly Marketing
Agreement imposed on Japan last
year [Electronics, Oct. 12, p. 57].

Further complicating the picture
is the recent announcement by Rock-
well International Corp. that it will
shut down its Admiral TV operations
in the U. S. and Taiwan. The Admi-
ral plant in Chungho County, out-
side Taipei, has been Taiwan’s
largest exporter of finished color sets
to the U.S., with an estimated
annual volume of 220,000 sets plus
250,000 chassis.

According to figures compiled by
Taiwan’s Board of Foreign Trade,
496,253 color sets were shipped to
the U.S. as of Sept. 9. For all of
1977, in contrast, the total was only
332,563. Taiwanese officials dis-
agree with the contention that this
growth has resulted primarily from
the limitation on Japanese exports.
Trade board director H. K. Shao
says, “More important is that the
Taiwan product is highly competi-
tive in terms of price and quality.”

That competitiveness should grow
in the near future as dependence on
imported parts decreases. Last
month the N.V. Philips Gloeilam-
penfabrieken subsidiary in Taiwan
opened a $55 million plant to
produce color picture tubes. Its
annual volume of 900,000 units will
meet more than 80% of the domestic
demand by assemblers selling into
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by Dan Shapiro, McGraw-Hill World News

the local and export markets.

Philips Taiwan is also awaiting
government approval of plans to
make deflection yokes and ferrite
materials, which it hopes to start
producing next year. Another pro-
ject, being carried out by the govern-
ment-backed Electronic Industry
Research Center with technical co-
operation from RcCA Corp., is de-
signed to provide domestic capability
in linear integrated circuits. Produc-
tion facilities now under construction
are scheduled to go into operation in
late 1979.

Purchaser. Only five manufactur-
ers—one American-owned (Admi-
ral), one Japanese, and three domes-
tic—have been engaged in exporting
finished color sets to the U.S. (see
chart). With Admiral due to close
within the next few months, specula-
tion has been rife that its factory

TAIWAN'S TV EXPORTS TO THE U.S.

may be taken over by another
producer. The leading candidate is
thought to be Olympic International
of the U. S., whose investment appli-
cation to establish a color TV plant in
Taiwan was approved by the govern-
ment early this year. Formerly a
manufacturer, Olympic has been
engaged solely in importing in recent
years. When its new Taiwan facility
is in operation, Olympic plans to
make some 100,000 units a year.

Other American-backed TV plants
in Taiwan have no current plans to
produce complete color sets. Philco-
Sylvania makes monochrome sets
only, Zenith produces color modules,
and RCA began turning out color
chassis a year ago and now ships an
estimated 600,000 annually to the
LS.

The major role played by Admijral
and RCA in the trade is likely to put

Estimated 1978 exports
Company Ownership

Complete sets Chassis |
‘i
Admiral American 220,000 250,000 ]
S - 1 i
‘ |
Hitachi Japanese 130,000 - }1
e — e “J
I
RCA American - 600,000 ﬂ
Sampo 90% local, 10% Japanese 100,000 [ - 9’
l

Tatung 90% local, 10% Japanese 150,000 -

United local 12,000 —
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KS TO GATES

THESE BUZZ

SCAN AND ENTE
e

There's a new power source for
portable electronics. Gates Energy.
And the list of companies utiliz-

ing our unique energy cells for
power is growing fast.
Hewlett-Packard, TORO, Data
Terminal Systems, Data General,
Dual-Lite, Keithley Instruments,and
Tideland Signal are just a few.
Here's why. Nothing beats our &
energy cells and batteries for :
dependable, rechargeable power.
They deliver hundreds of deep dis-
charge and thousands of shallow
discharge cycles. Safe, simple and
reliable float charging for 8 years or
more. Predictable performance from
65°C.to + 65°C. Exceptionally long

WHIP, SHINE,WHIR,

RTAIN LONGER.

shelf life. Plus sealed construc-
tion for packaging flexibility
and operating safety in any
position. Our cells are sealed
to about 50 Ibs. with a re-
sealable safety vent.
There's a lot more we'd
like you to know about
Gates Energy. So we've
prepared a comprehensive
information packet full of
design data, spec sheets and
application notes. Send for it
. today. Circle our Reader Service
" number, or write us directly.
Gates Energy Products, Inc.,
1050 South Broadway, Denver, CO
80217. Phone (303) 744-4806. EM 10

j

£

GATES ENERGY
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Zero-risk trial offer.
New Product Trends
in Electronics,
Number One

From "“New Products,” state-
of-the-art materials and
equipment, arranged ac-
cording to function. $14.95

Title
City State Zip
Signature
86

rom Electronics Magazine Book Series.

Electronics Book Series

P.O. Box 669, Hightstown, N.J. 08520

Send me copies of "“New Product
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Probing the news

Taiwan in a more favorable nego-
tiating position than Japan was with
Washington. In fact, the pressure on
Washington to take action against
Taiwanese imports is coming less
from American industry than from
Tokyo, arguing for even-handedness.
One result, Taiwan hopes, will be the
exemption of chassis from any agree-
ment concluded.

In the meantime, the Taiwanese
government has been taking steps to
block Japanese companies wanting
to use Taiwan as a manufacturing
base to circumvent the agreement
with the U. S. The policy is aimed at
deferring to American restrictions as
well as assuring that most export
growth is credited to the record of
Taiwanese makers.

Reducing reliance on their Japa-
nese partners should not cause great
hardship for the Taiwanese compa-
nies, since they had already been
concentrating on developing their
own marketing channels and techni-
cal competence. Sets sold by Tatung
Co. and Sampo Corp. under their
own brands or private labels have
been based on their own engineering
and design work without Japanese
assistance. Tatung has been spend-
ing nearly $3 million a year and
Sampo $2 million on research and
development, extremely large expen-
ditures by Taiwanese standards.

Tatung, whose $200 million in
sales last year ranked it as Taiwan’s
fourth largest private corporation,
manufactures a broad range of elec-
trical and electronic consumer and
industrial goods. Most sales to the
U.S. are channeled through a
subsidiary in southern California,
the Tatung Corp. of America.

At the end of this year or early
next year, after the subsidiary moves
to a larger plant in Compton, Calif.,
it will also begin the assembly of
25-inch color sets using chassis
imported from Taiwan and U.S.-
made picture tubes and consoles.
The production target has been set
at 5,000 units for the first year. If
the operation goes smoothly, assem-
bly of 19-in. sets will be added as
well, leaving only the 13-in. size to
be shipped in finished form from
Taiwan.
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One of Tatung’s goals clearly is to
shield itself from the impact of any
protectionist restrictions. But Chieh
Sun, president of Tatung of Ameri-
ca, argues that with the rise in ocean
freight rates since the energy crisis,
assembly in the U.S. is now the
most economical way to market
products there for the larger models.
The chassis, because its production is
so labor-intensive, must still be
imported from Taiwan, he says.

Sound effort. Of the Taiwanese
companies, Tatung has been the
most ambitious in its marketing
efforts. Seeking to develop a special
feature to help its product find a
niche in the highly competitive U. S.
market, it decided to improve sound
quality to appeal to audiophiles. Its
“Audiocolor” models incorporate a
transmission device for channeling
the sound through the consumer’s
existing stereo system, an innovation
that won the product a design and
engineering award at the Consumer
Electronics Show last year. The
styled set has also been made to
resemble audio equipment.

Sampo, Taiwan’s 10th biggest
private company last year, with sales
of slightly over $100 million, mar-
kets in the U.S. through a branch
office in Chicago. It began exporting
color sets, in 19- and 13-in. sizes, to
the U.S. last December, selling to
such customers as K-Mart and the
chain stores of the City Products
group.

Because of limited production
capacity, Sampo does not anticipate
a rapid expansion in exports. Al-
though it seriously considered estab-
lishing assembly facilities in the
U.S. as Tatung is doing, it has
tabled the idea, at least until the
market situation becomes clearer.

The third and smallest Taiwanese
exporter is United Electronics Inter-
national, which maintains a sales
office in New York. Its 1978 exports
to the U. S. are expected to come to
only 12,000 sets.

Looking ahead, Taiwanese manu-
facturers expect their country to
surpass Japan as an exporter of color
Tvs but not to dominate the market
as the Japanese formerly did. They
anticipate strong competition from
South Korea, which can undersell
Taiwanese products as a result of
even lower wage levels. O
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Probing the news

Computers

IBM moves in on distributed processing

New 8100 system will compete with companies already in that
arena both technically and in terms of price

After paying lip service to the
concept with its previous machine,
1BM has extended its broad umbrella
of approval to distributed processing
with the introduction of its 8100
Information System. The new entry,
unlike its predecessor, stands ready
to challenge the heavyweights.
Technical details about the pro-
cessor, which was unveiled earlier
this month [Electronics, Oct. 12,
p. 33] appear to point to a product
that is unique in its configuration
and specifications. Because of this,
the 8100 is expected to compete with
all contestants in the distributed-
processing arena. At first blush the
8100 seems to weigh in against such
products as Digital Equipment
Corp.’s PDP-11/70, Data General
Corp.’s latest Eclipse C/350, and
Hewlett-Packard Co.’s new 3000
Series 33. Marketed by IBM’s main-
frame arm, the Data Processing divi-
sion in White Plains, N. Y., the new
computer is even expected to impact
other 1BM divisions, primarily the
General Systems division in Atlanta,
as the 8100 appears to overlap its
System/34 and aging Series/3. With
its stand-alone processing and pro-

by Anthony Durniak, Computers Editor
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New contender. [BM's 8100 system not only can compete with the top distributéd proces-

sors technically, but it sets up a rivalry between mainframe and small-system divisions.

gramming features, the 8100 also
obsoletes the Data Processing divi-
sion’s previous distributed-process-
ing unit, the 3790, even though 1BM
still makes it.

A 32-bit interrupt-driven proces-
sor, the 8100 is available in two
versions: the 8130, which uses IBM’s
new 64-K random-access memories
and has a memory cycle time of
1,200 nanoseconds, an access time of
975 ns, and a data transfer rate of
930 kilobytes per second; and the

The 64,000-bit question

In addition to unanswered questions concerning the processing capabilities
of the 8100 computer, the industry has been frustrated by a lack of
information concerning the new 64-K random-access memory used in it
[Electronics, Oct. 12, p. 33]. IBM says the chip has arrays of dynamic
one-device cells and is fabricated using a new field-effect-transistor process
that uses n-channel metal gates. A spokesman says the chips are 0.25 inch
square and are packaged four to a 1-in.2 module.

Developed at the General Technology division laboratory in Burlington, Vt.,
the 64-K device has an 18-K brother developed at the IBM World Trade
Laboratory in Boeblingen, West Germany. A spokesman at Burlington, where
the devices are made, says details will be released later this month.
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8140, which 1BM says uses older 3-K
RAMs and thus is some 60% faster
with a memory cycle time of 800 ns,
access time of 550 ns, and data rate
of 1.25 megabytes per second.

Both processors have a machine
cycle time of 400 ns, can handle
between 256 and 512 megabytes of
main storage, and have an instruc-
tion set of 112 instructions. 1BM will
not reveal the type of logic used,
claiming it is proprietary. Though
1BM does not use the term “‘micro-
programmed,” a spokesman says
both processors operate under con-
trol of read-only memories that are
not alterable by the user. Both units
contain 4 kilobytes of read-only
memory. Eight priority levels are
incorporated into the 8100 proces-
sors, which also have dynamic
addressing to handle up to 4 mega-
bytes of logical address space.

There are two types of registers in
the 8100 processors, the 32-bit prin-
cipal registers and the associated 16-
bit adjunct registers. The registers
are divided into 64 sets of eight
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registers each, of which 48 are
general purpose.

Integrated into the 8100 proces-
sors is a l-megabyte, dual-sided,
double-density diskette drive and a
choice of 29- or 64-megabyte fixed
disk drives or 23- or 58-megabyte
fixed disk drives with 131 kilobytes
of fixed-head storage. Additional
input/output devices and disk drives
are attached through an 8101 unit.
Although 1BM says the fixed disk-
drive technology is proprietary, the
data-transfer rate is 1.043 mega-
bytes per second and the average
access time is 27 milliseconds.

In addition to this collection of
hardware, 1BM introduced some 20
software products to operate with
the 8100. In a break with its tradi-
tional policy, the software is unbund-
led—that is, priced separately from
the hardware—with licensing fees
ranging from $11 to $215 a month.
Most important of the products are
the two operating systems, the
Distributed Processing Control Ex-
ecutive, which emulates 1BM’s older
3790, and the more powerful Dis-
tributed Processing Programming
Executive, which allows the 8100 to
operate in a stand-alone mode—
something the 3790 could not do.

Industry observers caution, how-
ever, that before a complete analysis
and comparison can be made addi-
tional information is needed on the
8100’s instruction set, addressing
scheme, and Programming Execu-
tive capabilities. Moreover, true
measurements of its processing
throughput will be impossible until
production units are available, com-
petitors note.

Although the first 8100s are not
scheduled for delivery until the third
quarter of 1979, their prices are
rather aggressive, and industry ob-
servers expect a round of price
cutting by competitors. An 8130
processor, for example, with 256
kilobytes of memory and a 28-mega-
byte disk, starts at $600 a month on
a two-year lease or can be purchased
for $24,000. The largest 8130, with
512 kilobytes of memory and a 64-
megabyte disk, is priced at $29,940
or $780 a month on lease. The 8140
with the same hardware parameters
ranges in price from $960 to $1,520
a month on lease or $33,060 to
$46,980 purchase. O
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Probing the news

Electronics abroad

Components sales up across Europe

Soft spots are few and far between, though two common problems

loom as firms gather for Electronica

by John Gosch, Frankfurt bureau manager, and the European editors of Electronics

For the first time in many years,
West Europe’s multifaceted compo-
nents markets have something in
common: business everywhere is on
the upswing. In fact, it is going much
better than predicted earlier this
year, and the upward trend should
continue well into 1979.

Besides good business, they have
other aspects in common, but these
are less encouraging. There is the
problem of declining prices, and
there is the erratic world monetary
system, as well as the devalued
American dollar, which hurts com-
panies doing business where the
dollar is the medium of exchange.

Another problem that has the
industry on edge are stretched-out
deliveries and even shortages for
some devices. Usually that’s not bad,
but this time components people
worry that the shortages are the

MULTILAYER
FLEXIBLE

Aisles of Munich. This scene from last year's Electronica show will be repeated early next
month, with sales managers from all countries able to report upswings.
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result of inventory ordering.

All in all, though, prospects are
good. In the words of Erich Gelder,
managing director of Advanced Mi-
cro Computer GmbH, a joint venture
of Siemens AG and Advanced Micro
Devices Inc. of Sunnyvale, Calif.,
“for all the uncertainties, the posi-
tive aspects predominate.” It’s little
wonder, then, that sales and market-
ing managers from all over Europe
will be in a buoyant mood at the
Nov. 9-15 Electronica components
shown in Munich. And on the stands
will be 1,400-plus exhibiting firms.

West Germany. In West Germa-
ny, whose 1977 components produc-
tion value of $2.3 billion makes it the
world’s third largest producer after
the U. S. and Japan, sales started to
pick up around the middle of this
year. Because business was down by
about 2% during the first half of this

e

year compared with the same period
last year, 1978 will probably show a
gain of 3% for components of all
kinds. That is modest, to be sure, but
the trend is up.

Doing better than the average this
year will be innovative components
for new applications. These include
optoelectronic devices, which should
register a 15% gain, and, of course,
microprocessors, which are expected
to score a hefty 70% sales increase
over last year. Overall, semiconduc-
tor products should gain ‘“around
10%,” says Dirk G. Vogler, manager
for marketing administration at Tex-
as Instruments GmbH in Freising,
West Germany.

The result may be supply prob-
lems, but also price declines for
many devices, even for some with
long lead times. To Gelder, this is
contradictory—a development that
he believes stems from “‘everybody
wanting to increase his market
share, come what may.” He, among
others, speculates that at least part
of the shortage problem is the result
of over-ordering to rebuild stocks.

A big boost is coming from the
data-processing industry, and at long
last the industrial-equipment sector
is coming to the fore as a big
customer. Also, after years of keep-
ing its purse strings tight, West
Germany’s post office is going on a
spending spree again: for the next
five years, the agency has earmarked
about $12.5 billion for telecommuni-
cations capital expenditures.

France. At Electronica, the
French also will add a dash of optim-
ism about Europe’s near-term pros-
pects. As in West Germany, impetus
will keep coming from the communi-
cations and consumer sectors. Sales
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Probing the news

officials at Motorola France say that
telecommunications will lead the
way next year with a growth rate of
around 14%.

Overall, French electronics mar-
kets will be doing well, and so
component makers are sanguine
about the near-term future. Yves
Thorn, marketing manager at
Thomson-CSF’s Sescosem division,
says, “We see a good increase in the
IC market in the first half. This will
be mainly in metal-oxide-semicon-
ductor and linear circuits for tele-
communications.”

Italy. Italian sales and marketing
people also will descend upon Mu-
nich in a buoyant mood—and with
good reason: Italy’s components
market is experiencing an upswing
that should continue through next
year. Though mild right now, the
upturn could gain momentum if the
Rome government puts into effect its
plan to pump some $600 million—
$125 million for components—into
research and development efforts.

“Overall,” says Enrico Villa, mar-
keting manager at the big compo-
nents producer SGS-Ates, “the semi-
conductor industry should show a
growth rate of between 13% and
15% for 1978 and roughly the same
for 1979, with large-scale integrated
MOS circuits faring the best.”

Britain. The cross-Channel group
of marketers from the United King-
dom will head for Electronica with
spirits not quite as high as those of
their counterparts on the Continent.

To be sure, at present the British
economy is enjoying a miniature
consumer boom, the result of grow-
ing North Sea oil revenues and the
relative strength of the pound. How-
ever, the consensus is that the boom
will have spent itself before the
second quarter of 1979, and the
depth of the following recession will
depend on the unions.

In the components sector, there
has been a slowing down of order
intake overall, says David Benda,
industrial and component market
research manager for Mullard Ltd.
But high-growth products like mem-
ories and microprocessors are hold-
ing up better than most other
devices. O
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In Through the Looking Glass, Lewis Carroll intro-
duced Alice to a mirror-image world where things were
never what they seemed. In fact, they were just the
reverse of what they should be. Punishment came be-
fore the crime; answers came before the questions.

Linear Wonderland is like that sometimes, too.
Salesmen spend their commissions before the purchase
orders are signed. Marketing departments announce
products before engineering develops them.

And at PMI, we try to develop products before
anyone else realizes they're needed. We know that in
Linear Wonderland, the best products create their
own need.

That was how we developed the first truly mono-
lithic D/A converter, the 6-bit DAC-01. At the time, no
one thought they needed it because they were “making
do” with modules or in-house designs with separate op

‘ : ‘.“‘3‘;‘41 il

amps and voltage references. When the DAC-01 (and
the 10-bit DAC-02) came along and offered high per-
formance specs with monolithic reliability, a lot of
people suddenly found this was just what they needed.

PMI has another product we think a lot of engineers
need: The DAC-03, a low cost 10-bit converter. Like
the 10-bit DAC-02, it includes all the elements of a
complete DAC on a single chip: precision voltage ref-
erence, current steering logic, current sources, diffused
resistor ladder network, and high speed internally
compensated output op amp.

Unlike the DAC-02, the DAC-03 is perfect for
design jobs where the operating ambient is confined
near room temperature. That's where our DAC-03’s
25°C tested and guaranteed performance and its low,
low price should be just what the systems engineer
ordered.



The people who haven’t needed the DAC-03 (until
now) are all those designers who looked at our DAC-02
and decided that their system didn’t justify the higher
cost of wide temperature range testing.

So they turned instead to in-house designs they
could build with low-cost components, or to modules
and hybrids which gave them the 25°C performance
they wanted, but cost dearly in terms of space and
power.

Was PMI going to let them go on forever making
those trade-offs?

And will those same engineers go on using over-
sized $50 modules with a 1-watt power requirement
and a speed of 5 usec when they can get a DAC-03 in
a chip or DIP package which requires only 350 mW,
settles within 1.5 usec output to 12LSB at a 10V step
and costs as little as $7.95?

Even in the sometimes-backward world of Linear
Wonderland that’s not very likely. As Tweedledee said
to Tweedledum:

“Contrariwise! If it was so, it might be; and if it
were so, it would be; but as it isn’t, it ain’t. That’s logic!”

Logic could also convince you to be one of the first
to stop not needing the DAC-03. You'll quickly develop
a need for the DAC-03’s guaranteed monotonic per-
formance in four non-linearity grades. We believe you'll
need not only the DAC-03’s speed and miserly power
consumption, but also its ability to use a wide range
of power sources, from =12V to =18V. And knowing
that it’s available in either + 5V or + 10V output range
versions allows you to develop a need for either. Or
both.

One need you'll never develop with the DAC-03
are additional devices for interfacing in TTL and DTL
applications. Its input is fully TTL/DTL compatible,
and only a 4¢ diode is required for full CMOS com-
patibility. You also won’'t need a big design budget
since the DAC-03 is priced like a monolithic DAC,
not like a module.

Sound too good to be true?

“One can't believe impossible things] Alice told
the Queen.

“I daresay,” replied the Queen, “that’s because you
haven’t had much practice’

Why not practice with the impossible? Just fill in
our “WHO NEEDS THE DAC-03?” coupon below and
return it to us. Or get them from the guys on the follow-
ing page. Fill out the coupon and PMI will send you a
free sample so you can find out for yourself that in
Linear Wonderland the best products are the ones
nobody needs.

Until PMI develops them.

Part No. 100 and UP (US OEM)
DAC-03DDX1 (or X2) $ 7.95
DAC-03CDX1 (or X2) $ 9.95
DAC-03BDX1 (or X2) $14.00
DAC-03ADX1 (or X2) $18.00

Precision Monolithics, Incorporated
FMI 1500 Space Park Drive
® Santa Clara, California 95050

(408) 246-9222 TWX: 910-358-0528 Cable: MONO

L i s o e e H

T want to practice with the impossible and I need
the DAC-03 to do it. Please send me a DAC-03
sample and data kit.

Mail to:

Precision Monolithics, Inc., 1500 Space Park Drive
Santa Clara, CA 95050

Check which type and voltage:

[ DAC-03DDX2(5V) or O X1(10V) O DAC-03CDX2(5V) or O X1(10V)
[J DAC-03BDX2(5V) or O X1(10V) O DAC-03ADX2(5V)or O X1(10V)
O | don't need samples, just send a data sheet
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Probing the news

Sapphire could challenge ECL

Speed and density of C-MOS circuits mount, with military

preparing to welcome radiation-hardened versions

by Robert Brownstein, San Francisco regional bureau

The conventional wisdom is that
complementary MOS with silicon-on-
sapphire technology will find an
emerging market when n-channel
metal oxide semiconductor begins to
run out of steam in the 1980s [Elec-
tronics, April 27, p.94]. But with
research teams cranking out faster
and denser C-MOS on sapphire, the
technology is likely instead to wind
up competing against speedy emit-
ter-coupled logic.

That’s the main view of partici-
pants at the fourth 1EEE workshop on
sos held earlier this month in Vail,
Colo., where the talk more common-
ly is of skiers sliding down snow-
covered slopes than of electrons slid-
ing through n and p channels of

Speeder. Lockheed's D. Howard Phillips,
workshop chairman, talks of SOS speed.
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devices layered on sapphire sub-
strates.

D. Howard Phillips, workshop
general chairman and manager of
microelectronics at Lockheed Mis-
siles and Space Co., Sunnyvale,
Calif., says that c-MOs on sapphire is
geared to high-speed or high-
performance device development,
particularly because of its low-
capacitance dielectric substrate,
which allows high speed at low
power dissipation.

Speed-power is the name of the
game, according to Daryl T. Butch-
er, a research manager at Rockwell
International Corp.’s Electronic
Group in Anaheim, Calif. He reveals
that speeds up to 500 megahertz
have been achieved with 2-micro-
meter channel lengths on prescaler
circuits operating at 10 volts. “There
has been a lot of publicity about Sos
being used in microprocessor and
memory applications, but I think it
makes more sense to be attacking
the Cadillac end—the high-speed,
low-power area,” Butcher says.

He backs his statement with a
comparison of a C-MOs-on-sapphire
divide-by-10 or -11 circuit with a
functionally equivalent low-power
Schottky and EcCL circuit. “At 10
MHz and 100 MHz, the ECL circuit
dissipates 400 milliwatts and the
Schottky part, 93 mw. In contrast,
the c-MOs-on-sapphire IC runs at
0.32 mw at 10 MHz and 2.7 mw at
100 MHz,” Butcher says. He adds,
“At 300 MHz the Sos IC dissipates
only 7 mw.” The highest dissipation
for c-MOS on sapphire is only 0.2 to
0.4 watt per square centimeter,
according to Butcher.

The 11 circuits that Rockwell’s
research and development group

experimented with are mostly divid-
ers, counters, and ring oscillators.
Each was laid out in two ways: one
was a maximum-speed layout with
no crossovers; the other was a
conventional maximized-density de-
sign. To maintain good speeds both
on and off the chip, input receivers
and output drivers were fabricated
on chip to reduce the input-output
voltage to less than 1 v and reduce
the power by a factor of 25. “At 5-v
levels, power would have been the
limiting factor for the maximum
clock frequency it is practical to
use,” Butcher explains.

Although Rockwell’s achieve-
ments bode well for future use of SOs
in mainframe processors, SOS radia-

Military. Radiation-hardened SOS will domi-
nate, says RADC'’s Bobby L. Buchanan.
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tion-hardened parts “will be z1 domi-
nant military technology,” piredicts
Bobby L. Buchanan, chief of Rome
Air Development Center’s radliation-
hardened technology branch at
Hanscom Air Force Base, Mass.
Buchanan, the workshop’s keynote
speaker, describes the basic miilitary
needs as a technology that is ““ useful,
reproducible, and radiation-resis-
tant.” He concludes that “c-MOS on
sapphire fills the bill.” Buchanan
discovered the mechanism re:sponsi-
ble for the problem with back -chan-
nel leakage that plagued early sos
efforts.

Bumping n-mos. Furthermore,
“10% of the 8080As sold are used in
low-level military applications such
as avionics and the like. This will
grow to 15%, but if there vvere a
C-Mos-on-sapphire version of the
8080A, it would displace the n-mos
part from nearly all of these military
projects, plus open up some ot hers,”
Buchanan projects. The upshot, he
believes, is that a C-M0OS-on-sajpphire
8080A would have a total dollar
value twice that of the entire
commercial 8080A market.

“sos has come a long way; we
have solved the problems of back-
channel leakage, island-edge effect,
n-channel kink, hysteresis, ancl pro-
tection circuitry, but there are still
two barriers to overcome befiore it
will have wide military use,” Bucha-
nan says. One is better test and eval-
uation data and procedures; the
other is a larger materials tech nolo-
gy base. There are not enough rnate-
rials suppliers and “the techniques
for qualifying the material are just
not there,” he says.

RAM figures. Perhaps those bar-
riers can be skirted, especially with
life-cycle data like this from RcA
Corp.’s David M. Sarnoff Research
Laboratories in Princeton, N. J. The
CDP 1821, a 1,024-bit c-MOsi-on-
sapphire random-access memory,
had a failure rate of 0.0003% per
1,000 hours, according to the lab’s
Alex Shevechenko. Of 397 devices
tested for a total of 752,130 hours,
only one failed functionally, he says.
The RAM, which is used in the Tiros
weather satellite, has had no failiires
in 24 years of space operation, he
adds.

RCA Labs has come up with a five-
transistor memory cell to replace the
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conventional six-transistor cell and
increase chip density, according to
researcher Richard Hollingsworth.
A 4,096-bit rRAM, the CDP 1825,
with a 16-square-millimeter die, is
already available and uses 59.7% of
the chip area for the memory circuit-
ry. The 2114-like RAM, with more
than 22,000 transistors, dissipates 50
microwatts and has an access time of
350 nanoseconds at 5 v, he says.

Pushing for even denser circuitry,
RCA has adopted an arrangement of
one contact per memory for its five-
transistor cells in some experimental
designs. “Metal contacts are re-
placed by buried contacts,” Andrew
G. F. Dingwall, another researcher,
explains. The design goals are for
sub-100-ns RAMs. Using 5-um design
rules, RCA has built a 4-K static RAM
with a die size of less than 16,000
mil2 As for the 16-K and 64-K devices,
Dingwall projects die sizes of 5 by
6 mm (47,000 mil?) and 6.2 by 7.5
mm (73,000 mil?) for these sub-100-
ns chips.

An offshoot of Rockwell’s high-
speed SOS development is a 12-bit
analog-to-digital converter. It has
developed a chrome-silver resistor
technology for the resistive ladder
network and used a laser to burn
links rather than trim resistors. The
approach avoids the need to apply
heat to the three-ladder network
itself during the resistor trim pro-
cess, according to Martin M. Span-
ish, a Rockwell engineer. The experi-
mental part does a full conversion in
only 2.5 microseconds and has on-
chip comparators and offset-voltage
correction circuitry.

If c-Mo0s on sapphire is so fast,
why not use it in bit-slice designs?
Raytheon Co., Bedford, Mass., is
doing just that, according to Richard
P. Lydick, c-M0s design chief.
“We're making C-MOS-on-sapphire
versions of the 4-bit 2901 and the
2909 sequencer,” he says. So far,
says Lydick, the 2901 works except
that a slight logic error made early
in the project caused the designers to
omit a latch. The result: “It works
fine for the first 20,000 truth table
lines, but then it tends to overwrite,”
Lydick says. He adds, however, that
this is no great problem because the
designers left a great deal of extra
space on the chip for just such
corrections. U
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MOTOROLA HELPEI

His name isn't important.

His story is.

He was simply walk-
ing back to his office
when the pain hit him.

In less than J
three minutes,
an ambu-
lance with
two para-
medics arrived.

But as they began
to work, arrhythmia—
erratic, wildly un-
controlled heartbeat—
setin.

Then his heart
stopped altogether.

A MIRACLE
OF ELECTRONICS.

Fortunately, the ambulance
was equipped with a Motorola
APCOR Coronary Observation
unit.

It put the paramedics in
immediate touch with an
emergency physician at the
hospital miles away.

Not just by voice com-
munication; that doesn’t give
a doctor all the information he
needs.

But at the very same

an electrocardiogram of the
activity of the man’s heart
was being transmitted.

A miracle of
electronics—

instant, by Motorola telemetry,

microelectronics—was about
to show what it could do.

TECHNOLOGY DOES
THE TALKING.

A lot of things were
happening at once.

The medical
assistants at the scene
were talking to the

emergency room at
the hospital.
And the Motorola
APCOR was also talk-
Ing to the doctor in
a language only a
doctor could under-
stand—by trans-
mitting the
patient’s EKG.
The doctor
could then treat
the patient
almost as
if he were

on the spot.

In a few minutes, the
man's heart began to beat.
He: was once again on his way
to being alive, in every sense
of the word.

MICROCIRCUITS
MAKE IT HAPPEN.

AFCOR is made possible by
Motorola microcircuits, tiny
information processors that
treinsmit both electronic
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THIS MAN BACK TO LIFE.

Microcircuitry is also at
the heart of the many
other kinds of two-way com-
munications
equipment
we make.

But com-
munications
equipment is
only part of
what contrib-
utes to our nearly two billion
dollars a year in sales.

MAKING ELECTRONICS
HISTORY.

Thanks to Motorola micro-
electronics, we create all
kinds of remarkable
systems that
Yow would

A microcomputer,
drawn larger
than life.

signals and the human voice.

have been inconceivable not
long ago.

A system to help power
companies handle peak loads
without danger of blackouts.

An electronic car-engine
management system that can
save gasoline.

Even a communications
system to help probe Mars.

But then, we've come a
long way from the time we
first made history by putting
radios into cars (we went on
to put alternators and elec-
tronic ignitions into them) and
later put

popular
priced

TV sets into homes (they're a
product we don't make here
at all anymore).

Today, Motorola is one of
the world’s largest manufac-
turers dedicated exclusively to
electronics, as well as one of
its foremost designers of cus-
tom and standard semi-
conductors.

Many of the things we
make are changing people’s
lives.

Others are actually saving
them.

@ MOTOROLA

Making electronics history

since 1928.

Circle 99 on reader service card

APCOR, Motorola and ® are registered
trademarks of Motorola, Inc.

For further information, write Public Aff
Office, Corporate Offices, Motorola, Inc..
1303 E: Algonquin Road, Schaumburg, lllinois 60196,




THE 1978 ACHIEVEMENT AWARD

Creator of Coplamos structure cited
for contribution to high-speed MOS

Paul Richman, president of Stan-
dard Microsystems Corp., is a great
believer in the adage that “necessity
is the mother of invention.” He says
it explains the development by his
team of scientists and engineers of
fundamental solutions to manufac-
turing problems foreseen for metal-
oxide-semiconductor large-scale ICs
in the early 1970s.

Richman’s leadership in develop-
ing important device-fabrication
techniques, embodied in the technol-
ogies known as Coplamos and Clasp,
is largely responsible for the signifi-
cantly increased performance capa-
bilities of today’s state-of-the-art
MoOS integrated circuits, particularly
random-access memories and micro-
processors. These patented tech-
niques and processes are now
licensed by many of the world’s most
prominent semiconductor manufac-
turers, among them 1BM Corp.,
Texas Instruments Inc., and West-
ern Electric Co.

His preparation for his role in
technology development began with
a solid ground-

by Bruce LeBoss, New York bureau manager

on insulated-gate, thin-film transis-
tors made of cadmium sulphide.
These devices, he recalls, “were fore-
runners of MOS devices” and their
electrical characteristics were “very
similar to those of MOS transistors
fabricated in bulk silicon.”

At Columbia University, where he
acquired a master’s degree in electri-
cal engineering in 1964, Richman
continued to concentrate on courses
in solid-state physics and semicon-
ductor theory in both the EE and
physics departments. Not surprising-
ly, when he joined the General Tele-
phone & Electronics Laboratories in
1965, he worked on early MOs device
fabrication. His major interest was
theoretical: “A lot of theory had to
be evolved with respect to MOS tran-
sistor device characteristics. In addi-
tion, particular attention had to be
paid to how those transistors inter-
acted with one another when inter-
connected in IC form.”

At the GT&E labs, he became a
senior device research engineer and
did work on the control of parasitic,

field-aided, space-charge-limited
current flow in MOS devices. Some
of the considerations associated with
that work, such as the use of a
reverse-substrate bias, he says, “are
particularly important in high-densi-
ty device-scaling techniques being
employed today.”

Approached in 1969 to become
the vice president for research and
development at a small electronics
company starting out in the MOS
device field, Richman not only
accepted, but brought with him
several key members of GT&E. The
Hauppauge-based company, Solid
State Data Sciences Inc., was a
spinoff from General Instrument
Corp., “and was not well-financed,”
he says. “Although we had high
hopes for the company, they never
materialized.”

Eventually its assets were taken
over by a new firm, Standard Micro-
systems Corp. With money from a
venture-capital outfit, it was founded
in 1971 by four people: Richman as
vice president R&D, Walter Kmeta
(now manufac-

ing in theory at
the Massachu-
setts Institute of
Technology,

where he re-
ceived a bache-
lor’s degree in
electrical engi-
neering in 1963.
Because of his

interest in
courses like
quantum me-
chanics and
semiconductor

theory, he chose
to do his thesis

The 1978 Achievement Award

For major innovations in device-fabrication techniques that greatly
increase the performance of metal-oxide-semiconductor integrated
circuits, the editors of Electronics designate Paul Richman, president
of Standard Microsystems Corp. in Hauppauge, N. Y., as recipient of
the magazine’s fifth Achievement Award. He is a key figure in the
development of Coplamos and Clasp technologies.

The Coplamos technology involves the use of self-aligned, field-
doped, locally oxidized structures for high-speed, high-density
n-channel MOS ICs. The structure helps overcome troublesome cross-
coupling problems caused by parasitics in n-MOS devices, while also
achieving optimum performance in terms of speed and density.
Clasp—Coplamos last-stage programmable—is a new type of MOS
memory structure that can be programmed during the last step in the
manufacturing process.

turing vice presi-
dent), Walter
Zloczower (now
manager of or-
ganizational and
personnel devel-
opment in the
manufacturing
department),
and another man
no longer with
the firm.
“When I first
started at Stan-
dard Microsys-
tems,” Richman
recalls, “I was
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‘We were able to minimize parasitic conduction between neighboring n-channel

devices while also maintaining a high avalanche-breakdown voltage’
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PAUL RICHMAN

Like many who have difficulty getting
up in the morning, Paul Richman takes
long showers to awaken fully. Unlike
most of his breed, however, he often
spends that time thinking about semi-
conductor technology or his firm’s busi-
ness. ‘‘There’s nothing else to do in the
shower. Some people sing: | think of
new processes and possible second-
source agreements,”’ says the 36-year-
old president of Standard Microsystems
Corp. in Hauppauge, N. Y.

His morning shower is not the only
time he has ‘‘technological day-
dreams,”” as he calls them. A daydream
that led to one of his nine patents in the
field of semiconductor devices came as
he was mowing the lawn.

Richman had no idea what semicon-
ductors were until he went to college.
“In high school, | liked technology but
had never heard of the word ‘semicon-
ductor.” When | went to MIT, | decided
to go into electrical engineering and
soon found out about semiconductor
technology and that | liked it.”’

His liking for semiconductor technol-
ogy might be described as *‘a love
affair.”” At least that's the way it may
have appeared to Ellen, his childhood
sweetheart and wife of 12 years.

When first married, the couple had an
apartment in Bayside, N. Y., two blocks

aware of a very interesting thing
happening in the evolution of MOS
ics. The semiconductor industry
realized n-channel devices clearly
were superior to p-channel devices in
terms of speed and density. And
indeed most discrete MOS transistors
fabricated in the early 1960s were
n-channel devices.”

However, when ICs first began to
be built, they were built as p-chan-
nel configurations because neigh-
boring n-channel transistors tended
to cross-couple through two mecha-
nisms that occurred in the thick-field
oxide regions. There was cross
coupling between neighboring de-
vices and between neighboring n*-
diffused regions. “I proposed the
Coplamos structure,” Richman says,
““on the basis of theoretical consider-
ations” and the work on local oxida-
tion done almost simultaneously by
Franco Morandi at SGs-Ates in Italy
and a team at the laboratories of
Philips in the Netherlands.

Richman filed for a patent on
Coplamos in 1971 and immediately
began fabricating devices. Together
with Kmeta, Zloczower, and senior
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process engineers Olie Hedquist and
Jim Hayes, he built the first Copla-
mos structures in metal-gate tech-
nology and subsequently in n-chan-
nel silicon-gate.

The Coplamos patent was issued
in 1973 and, Richman says, ‘“has
been the focal point of Standard
Microsystems’ patent-licensing pro-
gram ever since.” It has been
complemented by a patent covering
on-chip reverse-substrate biasing
and, most recently, by the issuance
of a patent on Clasp technology.

“In all licenses, not only did Stan-
dard Microsystems exchange rights
to its patent portfolio for the rights
to use semiconductor patents of
much larger companies, but also
money has flowed to us,” he notes.
In fact, the recent accord with West-
ern Electric was precedent-shatter-
ing in that it is believed to be the
first time the American Telephone
& Telegraph subsidiary has paid
another firm for rights to semicon-
ductor technology.

As Richman explains it, the
Coplamos patent is on a self-aligned,
field-doped, locally oxidized struc-

ture for high-speed, high-density n-
channel ics. “The structure enables
one to solve parasitic and cross-
coupling problems, while achieving
optimum performance in terms of
speed and density,” he says. The
characteristics achieved are particu-
larly important for microprocessors
and high-speed dynamic and static
random-access memories.

Basically, the use of self-aligned
field doping, recessed thick oxide,
and reverse substrate biasing selec-
tively increases the surface deple-
tion-charge density in the thick-
oxide regions of n-MOS devices, he
continues. “Thus we were able to
minimize parasitic-conduction
mechanisms between neighboring
n-channel devices, while also main-
taining a relatively high avalanche-
breakdown voltage.” The develop-
ments opened the way to higher
n-MOS power-supply voltages re-
quired for high-speed operation,
without encountering parasitic-con-
duction problems.

A development patented last Feb-
ruary, Clasp technology promises
great manufacturing benefits of an-
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from General Telephone & Electronics
Laboratories, where Richman began his
working career in 1965 as a member of
the technical staff. On weekends, he
would not think twice about taking a
five-minute walk to the labs to check on
the progress of an experiment. *I
thought of the labs as an extension of
my apartment,” he says.

With their three children— 10-year-
old Lee, 6-year-old Alyson, and Daniel,
2—the Richmans live in St. James, on
the north shore of Long Island and out
of walking range of the Standard Micro-
systems plant. The eight-room, ranch-
style house they have occupied for the
past nine years has a wooded back
yard and is in a quiet setting that
appeals to Richman.

He would love to see his children
enter the engineering field, “a great
profession.” He is especially pleased
that his son Lee knows about metal
oxide semiconductors and is fascinated
by the semiconductor industry. Also
Alyson, at her father's 15th class
reunion last June, became ‘'so infat-
uated with MIT that she didn’t want to
leave.”

With a near fanatical desire to docu-
ment matters, particularly in the techni-
cal area, Richman keeps detailed and
orderly files. He takes pride in finding

quickly any item relating to technology
or the firm’s day-to-day business. ““This
ability has come in very handy in the
patent-licensing area,” he says, con-
tending that he is as orderly at home as
he is at work. “Ellen thinks otherwise,”’
he admits, especially when she finds a
pair of Richman’s sneakers in the center
of the bedroom floor.

As well as liking classical music, he is
a sports enthusiast. At 6 feet 1 inch
and 185 pounds, he likes to play tennis
and quarterbacks the company football
team. ““Almost comparable to some of
our licensing pacts,” he says, was his
firm’'s 77-56 victory last year’ over
hybrid device maker Circuit Technology
Inc. Like the good sport that he is, he
notes that CTI avenged that loss and
spoiled what would have been an unde-
feated campaign with a 28—14 victory in
the season finale.

The author of many articles published
in technical journals around the world,
Richman loves to write. He “‘was pleas-
antly surprised” when the Russians
pirated his 1967 textbook, ‘“‘Character-
istics and Operation of MOS Field-Effect
Devices.” Another, “MOS Field-Effect
Transistors and ICs,” was published in

1974. Now he combines his obligations:

to family and business with teaching, so
he cannot see a return to writing soon.

With the title of visiting professor in-
the Department of Electrical Sciences
of the State University of New York at
Stony Brook, he has spent one night
each week of the past four spring
semesters teaching a graduate course
in MOS field-effect devices and ICs. For
two years before that, he served as an
adjunct professor of electrical engineer-
ing at the City University of New York.

Why teach with such a busy sched-
ule? “I'm a theoretician,” Richman
explains. ‘‘However, routine manage-
ment and people problems take much
of my time. | feel | have to maintain a
theoretical background, or it will be
tough to keep up to date. Teaching
forces me to stay current and explore
and examine some of the assumptions
and derivations I've made.”’

In addition to keeping a link with
theory, Richman also is careful to stay
in close touch with his firm's em-
ployees. All workers have free access to
him. Until the firm grew rapidly last year,
he knew all employees by their first
name. The environment at the company
is informal: Richman dresses casually
and encourages new employees to doff
their jackets and ties. ‘I hope to
emphasize creativity, in a politics-free
environment, and | intend to keep it that
way."

other type. Clasp, for Coplamos last-
stage programmable, differs from
other MOS memory structures in
being programmable during the last
step in the semiconductor manufac-
turing process. Wafers can be pro-
cessed and stored, waiting only for
the desired electrical information to
be put into them. The approach can
eliminate expensive overruns of cus-
tom parts, while shortening delivery
times dramatically.

The president of Standard Micro-
systems since 1974, Richman has
enjoyed watching the company grow
from four employees to its present
total of over 180. The firm’s business
today is a combination of its patent-
licensing program and a mix of high-
ly sophisticated standard MOS prod-
ucts for the data-communications,
computer-peripherals and terminals
markets, as well as a variety of
custom devices it builds for manu-
facturers in the home-entertainment,
word-processing and data-communi-
cations fields, among others.

In the fiscal year ending Feb. 28,
1978, Standard Microsystems posted
a pretax income of $1.75 million on
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revenues of $7.5 million, compared
with $1 million of pretax profit on
$5.1 million in revenues for the prior
year. “Although I'm very proud of
our patent-licensing program, I'm
equally proud of the operations of
the company,” he says. “Although
our volume is relatively low when
compared to the giants of our indus-
try, our pretax profits as a percent-
age of sales rank among the indus-
try’s leaders. We hope that trend will
continue.” He projects a pretax prof-
it in excess of $2.7 million on sales of
about $11 million in the current
fiscal year.

Richman says he’s “having a lot of
fun,” along with a good crew of
people that are “dedicated and top-
notch in their technical expertise,” in
building Standard Microsystems’
business. However, he must combine
business acumen with technological
expertise.

Although he expects sales to grow
dramatically over the next few years,
he is more interested in seeing profits
increase at a faster rate. “One of
management’s philosophies is ‘con-
trolled growth.” We have intentional-

ly resisted high-volume markets that
also are very high-risk areas and
concentrated on growing slowly with
an emphasis on profits.”

The firm’s volume the past three
years has grown about 50% annual-
ly, but ‘“we could have grown
faster,” he says. For example, it
could have participated directly in
the RAM market, but chose instead to
profit from this high-risk field
through royaltes from companies
such as International Telephone and
Telegraph Corp. It licensed ITT in
1976 and helped it get into produc-
tion of dynamic RAMs.

‘“More often than not, we’ve
decided not to go into a specific
market that would accelerate our
sales growth but also severely jeop-
ardize profits,” says Richman.
“However, we don’t allow ourselves
to fall behind in technology.” He
notes the firm has processes oriented
toward RAMs and high-speed micro-
processors, for example, but has no
plans to enter the market segments
directly. “I'm a firm believer in
another adage, that he who rides the
tiger oft winds up inside.” O
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Digital signal processing is here. ‘




TRW takes another step
in digital signal processing

PRESENTING
OUR 33-NSEC, ONE-CHIP

ANALOG /DIGITAL CONVERTERS

We've developed a family of
single chip, 30MHz A/D converters
with VLSI technology. They're TTL
devices that bring all the advan-
tages of digital signal processing
to high-speed, wide-bandwidth
signals like those used in radar,
broadcast video and closed-circuit
TV systems. We've designated
the 8-bit converter TDC-1007J
and the 6-bit device, TDC-1014J.
With digital proces-
sing of video
signals,

you C?n . ”n"ﬁ‘ﬁw‘\f!!
use simple s
algorithms to T

control video images of

all kinds. You can freeze, store,
and replay the action; compress
and expand time; fade in, fade out,
wipe, and superimpose —all
under non-critical digital control.

Our inexpensive A/D conver-
ters make the connection to
all this flexibility.

Because we invented TTL and
refined it to the level of VLSI, our
converters enjoy the luxury of oper-
ating as flash converters, rather
than depending on tedious, suc-
cessive-approximation techniques.

Our TDC-1007J features full

eight-bit resolution. It is a single
chip with 255 comparators and a
resistive voltage divider. Activating
a single device pin strobes

the comparators, encodes all their
binary outputs into an eight-bit
word, and stores the word in an out-
put latch. All this can happen 30
million times a second—now that’'s
video-speed data conversion!

The TDC-1007J provides four
output data formats and does
not require a sample-and-hold
circuit at the front end; it is unsur-
passed for both NTSC and PAL
color video systems.

Our six-bit converter chip, the
TDC-1014J, is no falloff from the
larger device—it is made with
its own 63-comparator mask set
and features all the speed, linear-
ity, and utility of its big brother.
Use it for applications that call for
reduced resolution and cost—
like ultrasound, X-ray, radar, and
CCTV.

Both the eight-bit A/D and the
six-bit A/D are packaged in
industry standard DIPs. The larger
-1007J has 64 pins; the smaller
-1014J has 24. They are both

powered by +5V and -6V supplies;

the -1007J uses 2W and the

-1014J needs only 750mW. Both
are radiation hard.

The TDC-1007J (in 100s)
is priced at $485. The TDC-1014J
(in 100s) is priced at $186. (And
these are only our introductory
prices—they will go lower like all
monolithic devices.)

Like all TRW LSI products,
the TDC-1007J and -1014J are
available from stock at Hamilton/
Avnet. For more information,
send in the coupon or talk to one
of our digital signal processing
experts at 213/535-1831.

TRW LSI Products

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

Redondo Beach, CA 90278

Please send data sheets on the new TDC-1007J,
8-bit and TDC-1014J, 6-bit A/D converters

Name

Company

Div/ Dept Mail Code

Address

City

State Zip

E-10

TR w LS/ PRODUCTS

...for Digital Signal Processing
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23 YEARS OF REASONS
TO LOOK TO FLUKE FOR
PRECISION MEASUREMENTS.

Calibration is a sophisticated busi-
ness, and it requires sophisticated
instrumentation and proven tech-
niques. At the same time, instru-
mentation must bring greater effi-
ciency to the calibration task.

Fluke has been a leader in the
calibration and standards business
for 23 years. During that period, we
have not altered the integrity of our
line of precision measurement in-
struments, while introducing instru-
ments to make your calibration tasks
easier.

* *

1955: Fluke introduces the world’s
first DC differential voltmeter.

Over 23 years ago, we began
building differential voltmeters —
in most instances setting new stand-
ards for the industry. Here are four.

The 893A is an AC/DC differ-
ential voltmeter routinely used as a
secondary lab standard. DC accuracy
is +0.01% with infinite input im-
pedance from 0 to +=1100 VDC. AC
accuracy is +0.05%.

The 887AB and 895A differen-
tial voltmeters both achieve a DC
accuracy of 25 parts per million for
60 days, and both offer a resolution
of 1uV. The 887AB also has outstand-
ing AC specifications.

The 931B is a true RMS differ-
ential voltmeter designed for rapid
measurements of AC waveforms to
within +0.05% regardless of their
shape. Frequency response extends
to 2MHz.

.

“I wouldn’t e.\'[wur anything less than a long
and distinguished history.”

1957: Fluke introduces ultra-stable
DC calibrator.

Two years after introducing dif-
ferential voltmeters, we expanded
our precision measurement line to
include DC calibrators. Now Fluke
provides a full range of instruments
for all DC calibration needs. Here
are three.

The 343A is a seven-dial, 20 ppm
DC calibrator that provides param-
eters of stability, temperature range
and response time required by a wide
range of applications.

The 382A operates as a combi-
nation *=0.01% voltage calibrator
and a =0.02% current calibrator. It
offers voltage outputs to 50V and cur-
rent capabilities to 2A.

The 335D provides 10 ppm ac-
curacy as both a DC voltage stand-
ard and a differential voltmeter.

1963: Fluke introduces standards.

We started it all in 1963; now
the 540B stands by itself in the in-
dustry. It is a primary standard ther-
mal transfer device for NBS trace-
able measurement and calibration
of AC voltage and current. Measure-
ment capability is 0.25V to 1000 Vrms
over 14 ranges, with a frequency range
from 5 Hz to 1 MHz.

The 510A is a precision fixed-
frequency sinewave voltage source
suited to calibration or test applica-
tions. Outputs are 10 Vrms at 10 mA
with available frequencies from 50
Hz to 100 kHz.

The 731B DC transfer standard
isan electronic standard cell designed
to give metrology people a portable
working DC standard. The 731B can
be hand-carried anywhere and sub-
jected to severe environmental con-
ditions.

And look at the 515A portable
calibrator. This lightweight preci-
sion calibration source is ideal for
on-site calibration of measuring in-
struments. With four DC voltage
ranges, three AC ranges, resistance
capability from 1002 to 10 M2 and a
rechargeable battery pack, you can
perform eight hours of field calibra-
tion.

1966: Fluke introduces DC
calibration systems.

Eleven years after we introduced
our first precision measurement in-
strument, we offered the Fluke-de-
signed 7105A system.

Accuracy to 5 ppm is standard
in this DC voltage and ratio calibra-

893A, 931B, and 895A differential voltmeters.

335D, 343A, and 382A DC calibrators.

6110-8005



tion system, with resolution and ra-
tio accuracy to 0.1 ppm.

In a functional self-contained
enclosure, the 7105A offers voltmeter
and power supply calibration capa-
bility, a differential voltmeter, ratio
calibrator and a null detector.

The system is self-calibrating,
and is supplied with certificates of
traceability to the NBS.

1972: Fluke introduces AC
calibration system.

We entered the market with a
fully programmable AC calibration
setup. Together, the 5200A precision
+0.02% AC calibrator and the 5205A
precision power amplifier can cali-
brate AC devices up to 1200 Vrms.
Frequency range is I0 Hz to 1.2 MHz.

The calibrators interface easily
with almost any system. Field instal-
lable IEEE 488 and parallel isolated
programming options are available.

1977: Fluke introduces the cal lab
in a box.

In this year, we introduced the
first “calibration laboratory in a box.”

Our new 5100A/5101A calibra-
tors can calibrate VTVMs, VOMs,
3V - and 4Y%-digit DMMs in a frac-
tion of the time it takes you now,
unless — of course — you’re already
using one!

The heart of these calibrators is
a microprocessor, eliminating me-
chanical switch failure and provid-
ing large systems flexibility at a frac-
tion of the previous cost.

Both calibrators supply AC and
DC to 1100 volts, with a DC accu-
racy of 50 ppm and AC bandwidth
of from 50 Hz to 50 kHz standard.
AC/DC current to 1.99999 amps and
decade resistance values from 12 to
10 MX2 at cardinal points.

Optional IEEE interface puts
either calibrator in your total cali-
bration systems. The 5101A’s built-
in cassette tape deck lets you store
calibration and test programs and
perform them error-free under mi-
croprocessor control.

The microprocessor also pro-
vides error computation in percent
ordB, full scale or fraction of full scale.

1978: Fluke introduces the most
advanced DMM.

Our 8502A microprocessor-
based DMM, a total systems instru-

COMMAND PERFORMANCE: DEMAND FLUKE.

ment, has uniquely enhanced bench
capability as well.

The 8502A measures DC volts
and amps, AC volts and amps (RMS
or averaging), resistance (two or four
terminal measurements) and per-
forms AC or DC ratio. The 8502A
has microprocessor control, compu-
tational capability, 6% -digit resolu-
tion, 6 ppm accuracy (DC volts), lim-
its, peak reading, cal-memory, zero
memory, digital filtering, diagnostic
routines and IEEE 488, RS232C, and

DC calibration system.

510A, 540B standards.

515A meter calibrator and the

cal labin a box.”

full parallel interfaces. The 8502A
has them all; other DMMs only have
some!

All functions are front panel con-
trolled as well as remotely (systems)
programmable.

NOW: For more information, con-
tact one of the more than 100 Fluke
offices and representatives world-
wide, or CALL (800)426-0361* TOLL
FREE. In the U.S. and countries out-
side Europe, write: John Fluke Mfg.
Co., Inc., P.O. Box 43210, Mountlake
terrace, WA 98043, U.S.A.

In Europe, contact Fluke (Neder-
land) B.V,, P.O. Box 5053, Tilburg,
The Netherlands. Telephone: (013)
673973. Telex:'522.37.

*Alaska, Hawaii, Washington
residents — please call (206) 774-
2481.

Circle 481 for Demonstration
Circle 125 for Literature




HOW THE RIGHT 16-BIT
MICROCOMPUTER SOFTWARE
CAN GIVE YOUR
BETTER IDEA A BIG




Digital’s 16-bit microcomputers.
The software that speeds you to market.

If you want to put out a product with all the power of a 16-bit microcomputer in it, take a cold,
hard look at the software behind it.

Because in getting you to market, it's software development that makes all the difference.

Digital’s 16-bit LSI-11/2 board microcomputer and PDP-11/03 box microcomputer not only give
you the hardware you want. They also give you the kind of software you need. The reliable kind.

Software so reliable we’ll even warranty it.
With eight years of development behind it, our microcomputer soft-
>3 ;\: ware is as close to bug-free as you're ever likely to find. In fact, we're so convinced
: ot N of its dependability that we even offer a 90-Day Software Warranty with the
' M purchase of our operating systems. No other micro manufacturer makes this
g kmd of offer. Because nobody else has the support to back it up.
Our supportincludes a 1400-person worldwide team of soft-
ware experts — people with the training and experience to
solve virtually any software problem.
What's more, we offer the world’s lowest-cost
floppy-based software development system, which
includes two powerful editors, three debuggers,
and a choice of languages.
And with Digital, you get the resources of
Digital Training Centers, DECUS (Digital Equipment
Computer Users Society), and a whole range of superb
technical documentation. We'll do whatever
we can to help you work with our software.
In fact, we’d like to help you become a soft-
ware expert in your own right.

Learn more about PDP-11

software at home.

We've got a unique software manual,
“Introduction to RT-11,” which tells how to use
Digital software tools to write, debug, and execute
your own programs.

For a limited time only, this award-winning

manual is yours for the asking. Just write on your letterhead,
" specifying your interest in LSI-11/2 boards or PDP-11/03 boxes, to:
Dlgltal Equipment Corporation, One Iron Way, Marlborough, MA 01752.
If you'd like to receive our new booklet, “The Systems Approach
"to Microcomputer Systems,” contact your local Digital sales
office or Hamilton/Avnet distributor, or call toll-free :
800-225-9220 (in Massachusetts and Canada
617 481-7400, Ext. 5144).

Digital’s 16-bit microcomputer
software.
Our own betteridea.

The PDP-11/03 box micro-
computer and the LSI-11/2
component board micro-

computer.
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TECHNOLOGY

Semiconductor technology contin-
ues to be the engine that drives
electronics past existing limits. And
1978 has proved no exception, as
semiconductor manufacturers pass
the threshold of a new era ushered
in by very large-scale integration.
The announcement of the first 64-K
random-access memory and the en-
try into the 16-bit realm by micro-
computer chip families signal the
advent of devices with unprece-
dented density and performance.
The ultimate effect stretches the
imagination, but already the capabil-
ities afforded by VLSI are breaking
new ground as minicomputer manu-
facturers turn to new architectures
built around high-performance
chips, as communications engineers
plan systems with the growing sup-
ply of chip codecs, as instruments
that intelligently measure and ma-
nipulate signals proliferate, and as
talking toys delight and enlighten
children. All these presage another
remarkable year ahead.

CONTENTS
Semiconductors /112
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Microprocessors &
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More is still less. In pursuit of denser
circuitry, IBM Corp. used electron-beam
lithography to fabricate the 1-um-wide gates
of the logic device shown below left.
Improved recording densities are offered by
14-inch platter disks pictured below being
assembled at Sperry Univac’s ISS division.
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by Raymond P. Capece, soiid state Editor, and Nicolas Mokhoff, components Editor

U The popularity of silicon-gate n-mos technology for
large-scale integration is due to its familiarity, simplicity,
inherent high speed, and still-unmatched density. But where-
as n-Mos has enjoyed high-volume production and slid to the
flattened region of the learning curve, several other technolo-
gies have only just started their journeys down the slope. In
particular, two distinctly different techniques— C-M0S, espe-
cially on sapphire, and bipolar I’L— should join silicon-gate
n-Mos as leaders for fabricating digital circuits, including
the now-emerging vLSI devices. The table compares the
current characteristics of the three, as well as their potential
for 1980. In the analog area, meanwhile, a growing number
of firms are mixing various bipolar and Mos processes and
design techniques—notably bi-FET and bi-M0S combina-
tions—to put both analog and digital circuits on the same
chip. The result: higher-performance linear subsystems that
are packaged as components.

Because of its strengths, the first very large-scale
integrated circuits have been and will continue to be
launched with n-channel metal-oxide-semiconductor
technology. The coming year will see production of
65,536-bit dynamic random-access memories and 16-bit
microprocessors built with more than 50,000 devices,
both of which may fairly be considered first-generation
VLSI products.

N-MOS is still first

These units are made possible partly because of
n-MoS’s lead in scaling down transistors. Next year,
firms will try tighter geometries than ever before—
channel lengths of 2 to 2.5 micrometers and gate-oxide
thicknesses of 500 angstroms or less. Such dimensions
will knock down the speed-power product of n-M0s gates
from about 1 to 0.3 picojoule or less.

This technology is also the first to push the limits of

At left is a section of Harris Corp.’s Manchester-encoding
circuit, built with self-aligned c-mos technology.

optical lithography for volume-production parts. As late
as last year a 2-um geometry was believed the limit for
optical equipment. But the use of light in the deep-
ultraviolet range of the spectrum (wavelengths of about
2,500 angstroms), together with methods to improve
registration and to counteract diffraction effects, will
bring to the production line geometries so small they
were once only achievable with electron-beam lithogra-
phy. Indeed, semiconductor manufacturers now expect
optical lithography to yield production 1cs with channel
lengths as small as 1 um.

Furthermore, various manipulations of the n-mos
process have boosted speed and cut power. Circuit design
tricks, too, are improving devices.

What’s more, all n-channel parts are headed toward
operation from a single + 5-volt supply, and although
on-chip circuits have been used to generate the negative
voltages MOs circuits need for speed and compatibility
with transistor-transistor logic, broader thinking has led
to MOS designs that require no negative voltages at all. In
the 64-k RAM from Texas Instruments Inc.’s MOS Memo-
ry division in Houston, for example, 5-v-only operation
is accomplished without the standard charge-pump
circuits, and at no sacrifice in speed—in fact, the TMS
4164 is faster than 16-K parts. Others, though, will take
a different route and improve the charge pump.

In its new part, TI keeps the substrate at ground but
manages to prevent undershoots as low as —1 v from
forward-biasing the transistors. It also has elected to
isolate internal voltage swings from the standard TTL
levels at the RAM’s pins, sticking with comfortable MOS
levels internally. Such must be the thinking when, in the
1980s, the shorter channels and thinner oxides of scaled-
down devices will require reduced drain voltages of 2 or
3 v, since it is folly to assume that computer makers will
eagerly embrace a shift from standard TTL levels.

N-channel technology’s three-dimensional counter-
part, V-groove MOS, developed by American Microsys-

1978 1980
n-channel C-MOS 2L n-channel C-MOS Schottky
MOS on sapphire MOS on sapphire 2L
Density (gates/mm?) 140 110 120 200 200 175
Gate delay (ns) 1 2 05 0.5 1) 0.2
R ol R LS 1
Power dissipation (mW/gate) 1 0.1 1.8 0.4 0.05 0.6
Speed-power (pJ) 1 0.2 0.75 0.2 0.05 0.12
Mask levels (no.) 6 VA 6 6 8 6
Critical dimensions (micrometers) 4 5 5 2 35 2
—_— N PSS CS| SE— R == = SeleSe
Area of static memory cell (micrometers?) 2,400 3,300 2,500 1,100 1,000 1,500
SOURCE: ELECTRONICS
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tems Inc., Santa Clara, Calif., has entered the LSI speed
and density race and has already opened up a lead in
memory devices, including RAMs and read-only memo-
ries—V-MOS dynamic RAM cells are the smallest. More-
over, in next year’s 64-K RAM they should hit a new low
of 0.15 mil2 (100 um?)—almost half that in n-MOS 64-K
RAM designs. However, V-MOS transistors are common-
source devices and, since they can only pull down loads,
must be mixed with standard n-channel transistors for
logic circuits.

The suitability of v-MOS as a broad-based LsI technol-
ogy will be tested in the coming year by AMI’s first
nonmemory V-MOS part, an ambitious digital signal
processor built with over 34,000 devices on a single chip
200 mils on a side. Called the signal-processing peripher-
al, the device takes advantage not only of the size of
V-MOS transistors but of their speed as well. AMI is
squeezing nanosecond gate delays so that its part can
multiply two 12-bit numbers in a single 300-ns instruc-
tion cycle and can perform a 128-point fast Fourier
transform in 11 milliseconds.

Not to be underestimated as a viable LSI and VLSI
technology is complementary MOS, especially when built
on sapphire substrates. The stereotypes must be
dismissed: c-MOS on sapphire will not be restricted to the
rich; and standard c-MOS is not limited to digital
watches, nor to small- and medium-scale integration,
even though in its early state it could not economically
attack LSI.

C-MOS: bulk silicon and sapphire

Hewlett-Packard Co. has made a major commitment
to C-MOS on sapphire, rapidly implementing its in-house
parts, including the processor for its HP-3000 main-
frame computer system, with this technology. Mean-
while, Rockwell International Corp., Anaheim, Calif.,
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and RcA Corp.’s Solid State division in Somerville, N. J.,
in particular are working on developments to offset the
high cost of the sapphire substrate. Rockwell, however, is
aiming first at high-performance markets that will make
the parts worth their princely prices. RCA, on the other
hand, claims that within the next few years, its tech-
niques for pulling sapphire ribbons will get the cost down
so that it is no more than 25% higher than that of bulk
silicon. But more important, improved yields and other
factors will ultimately result in reducing the cost of
C-MOS-on-sapphire systems to that of those on silicon
even without cheaper ribbons.

Though c-MOs on sapphire has some catching up to do
with n-Mos in speed and density, its ace is a tenfold
advantage in power dissipation—100 microwatts per
gate, as against n-channel’s 1 milliwatt per gate. More-
over, 1979 should see that figure halved.

The coming year will test the viability of this process
in LsI applications. RCA will bring to market memory
products—first a 1,024-by-4-bit static RAM—and a
C-Mos-on-sapphire version of Intel Corp.’s high-perform-
ance 8085 8-bit microprocessor.

Rockwell, too, will be making commercial offerings of
its Cc-Mos-on-sapphire products, which until now were
built only for the military. Its first production devices
will address the high-performance market, even going
after emitter-coupled-logic sockets. Parts like counters
and prescalers are likely, since Rockwell has devices
running in the 100-to-400-megahertz range that are
built with 2-um-long channels and polysilicon gates. Its
divide-by-16 binary counter, for example, dissipates a
scant 8 mw from a 5-v supply when running at 300 MHz.

As for c-MOS on silicon, no one is more aware of its
potential as a high-density, high-performance VvLSI
contender than the Japanese. In Hitachi Ltd.’s Central
Research Laboratory, engineers have put together what
they call HI-c-MOs devices that challenge the speed and
density even of n-MOs parts. By scaling down the devices
to channel lengths of about 3 um, and by carefully
controlling the impurity concentrations in the wells,
Hitachi has realized 0.55-ns gate delays—the same as
with n-M0S. The company has even built 4,096-bit RAMs
with its process that exhibit access times of 40 ns, also
comparable to those of n-M0s. The speed-power product
of HI-C-MOS, however, is about 50 femtojoules —less than
one tenth that of n-Mos.

Beware the bipolar

Proponents of n-channel MOS as the only viable tech-
nology for vLsI had better check the progress of inte-
grated injection logic, as well. Fairchild Camera and
Instrument Corp., Mountain View, Calif.; Signetics
Corp., in nearby Sunnyvale; and Texas Instruments have
spent a lot of time and money on injection logic and have
much to show for their efforts. Look at Fairchild’s 93483
16,384-by-1-bit RAM built with its Isoplanar 12L: the chip
uses 4'4-um geometries, has an access time of 150 ns,
and dissipates less than 500 mw —all on a 25,000-mil?
die. Fairchild expects that 2-um geometries will be in
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“We saved space,

weight and money
with AMP UHF

connectors.

And got2.0GHz /
performance”

As you can see, they’re really miniature
with diameters as small as .375". That
not only saves space and weight but
because their initial and applied cost is
low, they literally save money from
beginning to end.

Despite their small size and cost, AMP
Miniature UHF Series Connectors are
rugged and reliable. They have 40 Ib.
min. cable retention and resist vibration,
shock and hostile environments. They
accommodate RG 58U and 59U
coaxial cable and provide excellent
performance characteristics toa 2.0 GHz
limit and peak voltage of 335 volts.
They’re equally economic for the

900 MHz mobile band and other R.F.
applications in transceivers, CB antennas,
instruments and telecommunications.

Both plug and jack feature precision
solderless crimp terminations of the
center conductor and braid. For limited
production the AMP CERTI-CRIMP

tool isideal, while for volume production
the AMP Terminating Machine is
available. Whichever you use, AMP
technical assistance and support will
also be available. Even if you are only
in the product planning stage. Because
we’ve learned early involvement can
help us make a really cost effective
contribution to your projects.

AMP and CERTI-CRIMP are trademarks of AMP Incorporated
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Why not compare AMP UHF miniatures
with the connectors you may be using
now. We’ll be glad to help. For more
information just call Customer Service
at (717) 564-0100, use the reader
service number or write us directly . . .
AMP Incorporated, Harrisburg, PA
17105.

AMP has a better way.
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ANMP

INCORPORATED



w T

High-performance SOS. C-MOS-on-sapphire circuits built by Rockwell International combine high speed with low power. This experimental
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61-stage ring oscillator, fabricated with submicrometer geometries, exhibits gate delays of less than 65 picoseconds.

standard production by 1980. What’s more, work is
being done in the labs on multilevel-polysilicon intercon-
nections, and the company will soon be using more than
one layer of metalization to improve packing density,
which at present noticeably lags behind that of MOS
processes. Add this to the fact that bipolar makers are
less afraid to increase die sizes than MOS manufacturers
because of bipolar’s higher tolerance of oxide defect
densities, and 1°L is well into the running for vLSI.

Year of the Schottky

Next year will see the birth of a new family of
products that will modify the original 1°L designs and
add Schottky barrier diodes in the right places to greatly
enhance speed. Although the parts consume slightly
more real estate, the reduction in power consumption
enhances this technology’s attractiveness for VLSI.
NV Philips Gloeilampenfabrieken in the Netherlands has
demonstrated a significant improvement in the 1L speed-
power product with its integrated Schottky logic, or ISL,
and will pass along the benefits to Signetics, its U. S.
subsidiary. The first parts out of Sunnyvale—probably
gate arrays—will appear early next year.

Two other injection-logic makers, Fairchild and TI,
have similar projects under development, and products

Electronics /October 26, 1978

should make their debut later in 1979. Within a year or
so, coupling shrinkages of geometry to 2 or 3 um with
Schottky 1°L should make possible speed-power products
as low as 0.05 pJ.

The 7400 family of TTL parts will get a Schottky boost
as well. A whole new collection of super-Schottky coun-
terparts, compatible with the existing 7400 family
members, will offer the best of two worlds: speed that is
equal to or better than standard Schottky TTL, with the
power dissipation of the low-power (LS) series. Manu-
facturers of ssi and MsI devices who will make available
such products in the spring of 1979 include Advanced
Micro Devices Inc., Sunnyvale, Calif.; Fairchild; Motor-
ola Semiconductor Group, Phoenix; and Ti. The parts
will go right into 7400 sockets, yet may push TTL to
speeds of 100 MHz at milliwatt-per-gate power levels.

C-MOS goes linear, too

Next year will also see more and more linear products
built with c-M0S wherever low power has appeal —
evidenced by the introduction this year by Intersil Inc.,
Sunnyvale, Calif., of its c-MOS version of the almost
universal 555 timer. With a supply current rating one
twentieth of that required by its bipolar counterpart, the
device also has a frequency operation and supply-voltage
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Schottky I°L. Developed by Philips, integrated Schottky logic, or ISL,
improves the speed-power product of I°L 10 times or more. Similar
Schottky-transistor-logic projects are under way at Texas Instru-
ments and Fairchild, and parts should appear next year.

range that have been expanded to, respectively, 500
kilohertz and 2 to 18 v. Where c-M0s will not do, 12L will
fill the void, for these two technologies will predominate
in linear ICs for the coming years: both lend themselves
well to putting digital and analog functions on the same
piece of silicon.

Don’t be surprised, though, if silicon loses its exclusive
position as a substrate base for analog circuits. With
larger numbers of functions being placed on board linear
chips, silicon on sapphire could emerge as an alternative
for analog as well as for digital c-Mos. For example,
C-MOS is being used for digital-voltmeter chips, even to
drive high-voltage vacuum-fluorescent displays; by
combining the high-voltage drive with other central
functions, designers could then take advantage of the
extra real estate SOS provides.

One company that is currently trying its hand at both
analog and digital c-MOS circuitry on a common sapphire
substrate is Rockwell International. It is developing a
regulator-modulator-sequencer control circuit for ad-
vanced power conditioning and servicing of pulse-width-
modulated switching regulators by incorporating opera-
tional-amplifier comparators for level detecting together
with master-slave flip-flops for timing, sequence, and
mode control.

In operational amplifiers, the big battle is on between
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two competing mixed processes—bipolar and junction
field-effect transistors (bi-FET) versus bipolar and C-MOS
circuits (bi-mM0s). In the bi-FET corner are to be found
such heavies as Fairchild, National Semiconductor,
Motorola, Texas Instruments, Analog Devices, and
Precision Monolithics. Contenders for a role in that
technology are also lining up: Siliconix, Intersil, and
Burr-Brown are investigating possible niches not touched
upon by other producers.

Then there is the bi-MOS minority. As of late there was
RCA Solid State, a loner in the field. Signetics has
entered into a second-source agreement with RCA and is
expected to start delivering CA3140 op-amp compara-
tors by the end of the year. This should give more
credence to a technology that not many linear houses are
enthusiastic about. Although these proponents claim
fewer discrete parts are needed to bias the bi-MOS tran-
sistors, since input current requirements are on the order
of 50 picoamperes vs 200 to 400 pA for bi-FET, speed
limitations and excessive noise are, so far, inherent
disadvantages. Even RcA is looking at future bi-FET
products with one eye.

Bi-FET plus

Texas Instruments has opted to pursue both technolo-
gies, but with a twist. In addition to bi-FET op amps, the
company is investing in a technology it calls Bidfet,
which mixes bipolar transistors and JFETs with double-
diffused and complementary MOs technologies. This new
process allows breakdown voltages of 200 v, with the
possibility of achieving 400 v. Plasma-display drivers are
among the first product lines Bidfet will address.
According to TI’s discrete products development
manager, Klaus Wiemer, plasma displays will displace
cathode-ray tubes when the price of the 32-bit driver ICs
drops to 14¢ per bit.

Another company that has invested in a triple process
for parts is Harris Semiconductor, Melbourne, Fla. It
combines JFETs and bipolar transistors and enhances
these devices by means of dielectric isolation to produce
a series of op amps.

Meanwhile, Motorola is enhancing its bi-FET products
this month. Its family of bi-FET op amps is internally
compensated and exhibits well-matched high-voltage
JFET inputs by having the resistors laser-trimmed for low
offset voltages. Laser trimming provides an input-offset
voltage that ranges from 0.5 to 2 millivolts maximum
with a typical temperature coefficient of 5 micro-
volts/°C. Also taking this approach is National Semicon-
ductor, which has a second-generation, bi-FET II series of
parts that are laser-trimmed at the JFET input stage
down to 2.0 mv or less.

Also, Precision Monolithics Inc., Santa Clara, Calif.,
is enhancing all its analog multiplexer 1Cs with bi-FET
designs. The units, which are 4-, 8-, or 16-channel
devices with either single or differential inputs, have
input-protection circuits built on the chip for easier
handling. (Siliconix, Harris Semiconductor, National
Semiconductor, and Analog Devices produce €-MOS
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TAKE OUR PULSE!

WHEN YOU BUY THIS EXACT 30 MHz FUNCTION GENERATOR,
YOU BUY A TRUE PULSE GENERATOR TOO!!!

THE EXACT MODEL 734 PULSE/FUNCTION GENERATOR PROVIDES INDE-
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® Box 160 Hillsboro, Oregon
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versions of these vital interface parts as well, but their
units require either dielectric isolation or external
compensation to minimize blowouts.)

Linear ICs: expansion continues

Regardless of mixed-process developments, linear iCs
built with standard bipolar technology have been a
major growth area in the semiconductor world. Now that
the microprocessor is being used increasingly in process-
control applications, linear houses are thinking up newer
and better ways of interfacing with real-world paramet-
ers. Display drivers, line receivers and drivers, isolation
amplifiers, all are being fine-tuned for tighter specifica-
tions in the latest mixed processes.

Voltage references and voltage regulators are also
seeing their names in the lights these days. Analog
Devices Inc., Norwood, Mass., brought out a bipolar
programmable functional seven-voltage output device,
and Motorola has introduced a 5-, 6.25-, and 10-v family
with long-term stability guaranteed at 25 parts per
million per 1,000 hours. For its part, National Semicon-
ductor has a slew of regulator chips, of which the
LMI117HV is the most interesting—it can regulate 1.2

to 57 v at 1.5 amperes. The company’s LM 150 also looks
impressive: it is an adjustable monolithic regulator
providing 3-A output current for a voltage anywhere
from 1.2 to 32 v.

Perhaps the most significant development in bipolar
linears will be coming from National Semiconductor
very shortly: the low-voltage 1cs that Robert Widlar,
father of the modern op amp, has been working on as a
consultant for the past year. Using conventional technol-
ogy, Widlar has invented a process that will yield parts
working from 1 v—the voltage supplied by a single
nickel-cadmium cell. No specific devices have been
revealed yet, but the first will probably be an operational
amplifier, voltage regulator, voltage reference, or
comparator. The applications of these parts will be far-
reaching in areas like hearing aids, pacemakers, and
remote telemetry that must operate from batteries or
solar cells.

As for the future, with the continuing transformation
of subsystems into components, users will be paying
much more attention to cost in the cost-vs-performance
tradeoff. The jelly-bean producers, therefore, should
certainly flourish in this area as well.

PROFILE

C-MOS on sapphire may be gaining ground in military and
microprocessor designs, but the technology’s real
strength will be in high-speed applications, says Rockwell
International Corp.’s Daryl T. Butcher. *“With speeds in the
hundreds of megahertz, why confine silicon-on-sapphire
to applications limited to bus speed, such as microproces-
sors and memories?’’ he asks.

Butcher, who manages systems technology and engi-
neering sciences at the Research and Technology division
of Rockwell’s Electronics Group in Anaheim, Calif., is
almost cocky when he talks about the kind of perform-
ance his group has gotten from complementary metal
oxide semiconductors on sapphire. “Our 3-micrometer
channel-length parts are running at 225 megahertz from
an 8-volt supply,” he says.

His group has made great strides in speed-oriented
experimental designs, disproving the axiom that C-MOS’s
low power disappears at high speeds. They have managed
to dissipate a mere 10 milliwatts or less at speeds of more
than 400 MHz with 2-um channels in parts such as
prescalers and counters.

Although the parts will not appear as commercial prod-
ucts until next year, they have proven that speeds even
beyond those of n-channel MOS are possible with
sapphire-substrate technology. That is why Butcher envi-
sions greater competition between emitter-coupled
logic—the fastest logic today—and C-MOS on sapphire,
rather than between n-MOS and SOS. “We've shown we
can get the speed,” he says, “‘and look at the power
dissipation: 2.7 mW for our prescaler is two orders of
magnitude less than the 400 mW of its ECL counterpart,
the 11C90.”

One reason that Butcher’s sapphire process does not
suffer from high power dissipation at high speed is that the

He sees SOS for speed

input- and output-voltage levels have been reduced to less
than 1 V. “At 5 V, the power used in driving the capaci-
tances would mean the clock would dissipate more power
than the entire SOS device,” he explains. By lowering the
levels and using 300-ohm strip-line techniques, he has cut
the power dissipation by more than 96%.

Butcher, 40, earned his BSEE at the University of lllinois
in 1959 and has been with Rockwell for 10 years. During
that time, he earned a patent for a stabilized comparator
design. Combining his work in comparators with the C-
MOS-on-sapphire program, he has come up with a
complex part: a high-speed, low-power analog-to-digital
converter. The 12-bit device performs a full conversion in
2.5 microseconds, yet dissipates an average of only 15
mW. “It's the greatest step forward in SOS technology
today,”” he says. Robert Brownstein
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Consider the measurement

accuracy you get with the HP 140

series Spectrum Analyzers.

Consider how you can extend

your frequency coverage with just

a small incremental investment.

Consider the useful companion
instruments that add to
your measurement capabilities.

You'll see why so many engineers around
the world not only considered the HP 140
series but are now using them and
appreciating their value.

Select either normal or variable persistence display,
choose economy or high-resolution IF module. Then
pick or change your frequency range by simply plugging
in the appropriate tuning module.

No matter what range you're working in, you need
reliable unambiguous answers. HP's spectrum analyzers
give you accurate measurements over wide, distortion-
free dynamic ranges, time after time.

DOMESTIC

MODEL # DESCRIPTION US PRICE
140T Normal Persistence Display $1800
141T Variable Persistence/Storage Display $2600
8552A Economy IF Section $3175
8552B High Resolution IF Section $4025
8556A 20 Hz-300 KHz RF Section $2525
8553B 1 kHz-110 MHz RF Section $3350
8443A Companion Tracking Generator/Counter | $5000
8554B 100 kHz-1250 MHz RF Section $4975
8444A Companion Tracking Generator $3675
8555A 10 MHz-40 GHz RF Section $8100
8445B 10 MHz-18GHz Automatic Preselector $3180

Call your nearby HP field engineer or write for the
full story on value in spectrum analyzers.

HEWLETT w

S|

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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20 Hz to 300 kHz

The 8556A tuner covers 20 Hz to 300 kHz and comes
with a built-in tracking generator. It’s calibrated for
measurements in both 50 and 600 ohm systems, with
accuracies better than 1 dB. Highest resolution

is 10 Hz.

1 kHz to 110 MHz

The 8553B takes you from 1 kHz to 110 MHz with
—140 dBm sensitivity and resolution as high as 10 Hz.
Signals can be measured with +=1%4 dB accuracy.
Choose the companion HP 8443A Tracking
Generator/Counter for wide dynamic range swept
frequency measurements and precise frequency
counting.

100 kHz to 1250 MHz

Use the 8554B tuning section to cover the 100 kHz

to 1250 MHz range. Maximum resolution is 100 Hz.
Measure with +1%4 dB accuracy. Its companion

HP 8444A Tracking Generator (500 kHz to 1300 MHz)
also works with the 8555A tuning section.

10 MHz to 40 GHz

For 10 MHz to 40 GHz, choose the 8555A. Its
internal mixer covers to 18 GHz, accessory mixer for
18-40 GHz. Maximum resolution is 100 Hz. Measure
with 1% dB accuracy to 6 GHz, +2% dB to

18 GHz. For wide scans free from unwanted response
between 10 MHz and 18 GHz, add the HP 8445B
Automatic Preselector.
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MONOLITHIG

FOR YOUR uP:

ANOTHER FIRST FROM INTERSIL.

Down goes the component count. The ICL7109 is
the first +12-bit binary, .01% accurate, single chip
A/D converter with true handshaking capabilities
for a wide variety of UART and uP data logging
applications. On a single chip, the ICL7109
contains all active analog and digital circuitry
necessary to accurately convert analog input into
digital data. Byte oriented, three-state output allows
the ICLL7109 to interface directly with 8-bit and
wider microprocessor data busses.

HANDSHAKE.

The ICLL7109’s handshake ability allows it to
interface directly with industry standard UARTs for
remote serial data transmission. Sequencing the
output of the two 8-bit bytes is performed by the
7109 either synchronously with conversions, or on
demand. Without the addition of any external com-
ponents. Again, down goes the component count.

ANALOG FEATURES

e True differential signal and reference input

* Zero drift <1uV/°C

e Full scale <5ppm/°C (not including reference)

e Linearity <0.01%

e Conversion rate of .1 to 7.5 conversions per second

DIGITAL FEATURES

* Direct interface with popular uP’s (6100, 6800,
8048, 8080, etc.)

e Three-state byte organized outputs
e Run/hold input, status output
e UART handshake capability

EYES, EARS AND FINGERS

FOR YOUR uP.

If you're sensing temperature, pressure, humidity,
light intensity or any of a host of “real world”
signals, the ICLL7109 is your answer. One IC.
Straight to the data bus.

ALL FOR $10.

Down goes the component count. Down goes the
price. $10 in lots of 100 or more. Up goes system

reliability. Who says good news for engineers is bad
news for purchasing?

NEED AN INTRODUCTION?

Call your Intersil Sales Office, your Franchised
Intersil Distributor, or return the coupon below.
We’ll see that you get everything you need to know
about the ICL7109 single chip A/D converter.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, L.ong Beach
(213) 532-3544 « COLORADO: Aurora (303) 750-7004

* FLORIDA: Fort Lauderdale (305) 772-4122

« ILLINOIS: Hinsdale (312) 986-5303

* MASSACHUSETTS: Lexington (617) 861-6220

« MINNESOTA: Minneapolis (612) 925-1844 « NEW
JERSEY: Englewood Cliffs (201) 567-5585 « OHIO:
Dayton (513) 866-7328 « TEXAS: Dallas (214) 387-0539
« CANADA: Brampton, Ontario (416) 457-1253/55

INTERSIL FRANCHISED DISTRIBUTORS:
Advent/Indiana ¢ Alliance * Arrow Electronics * Century
Division/Bell Industries * CESCO * Component
Specialties * Components Plus ¢ Diplomat/IPC

* Diplomat/Southland ¢ Elmar Electronics * Harvey/
Binghamton * Intermark Electronics * Kierulff
Electronics * LCOMP ¢ Liberty Electronics * R.A.E. Ind.
Elect. Ltd. « RESCO/Raleigh ¢ Schweber Electronics

* Sheridan * Summit Distributors ¢ Zentronics

I][erﬂEh\SI]IL

Analog Products—Data Acquisition

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX:910-338-0171
(800) 538-7930 (outside California)

Gentlemen,
Send me your technical information on the
new, single-chip ICLL7109 A/D converter

Send me your Henrik Ibsen poster.

Name

Company

Address

City State Mailing Code

Country

*For a free sample, attach this coupon to your company letterhead. Sample offer
valid for the first 1000 industry requests received within 60 days of publication.
One per person.
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MEMORIES




by Raymond P. Capece, solid State Editor

U Memories are the mainstay of chip makers, and their
booming production fuels a rapidly building expertise that is
improving the parts in every aspect. This rule will carry
through the coming year in all types of solid-state memories:
random-access and read-only memories, charge-coupled
devices, and magnetic-bubble memories. It is evidenced by
storage capacities that grow while all else shrinks: access
time, power dissipation, and die size (which means lower
cost, to boot).

Although storage capacities of some of these memory
parts will continue to double, 1979 will see an end to the
straight-line growth curve of semiconductor memory
densities. The quadrupling of capacities every two years
will begin stretching out to every three or four years,
now that the limits of optical lithography are being
pressed. This year’s 65,536-bit dynamic RAM will sire a
262,144-bit part no sooner than 1981, for example.
While ccps will hit this 256-K level next year, the
gestation of a megabit chip will be at least four more
years. The announcement this year of quarter-million-bit
bubble memories could be followed by that for a megabit
device as early as next year, but the 4-megabit part is a
product of the early-to-mid-1980s.

Speedier MOS parts

Faster metal-oxide-semiconductor memories are in
order across the boards. Big computer manufacturers
will benefit, whether they populate main-memory boards
with dynamic RAMs (16,384-bit parts for best cost per bit
or the new 64-K chips for packing density) or static RAMs
(for quicker access time). Microcomputer manufactur-
ers, too, will need the better speeds to take full advan-
tage of the new breed of high-performance microproces-
sors that will be designed into the next generation of
systems.

The dynamic RAMs that are expected to drop below
100-nanosecond access time next year will indeed give
computer manufacturers pause for thought about the
static versus dynamic memory choice. New versions of
the 16-k dynamics will carry specifications of 80-ns
access times, and the 64-k parts will soon follow suit.
Redesign of the MOs one-transistor cell is partly respon-
sible for the new low, but clever circuit design that
synchronizes all the timing signals on chip is also
involved. According to manufacturers, new techniques
could drop access times to as low as 50 ns in a year or so,
about the level of present static chips.

Nor will the coming improvements in static RAMs
make memory-system planning any easier. In laborato-
ries, 1,024-bit statics are running 15-ns access times or
better. It will not be long before the industry-standard
4,096-bit 2147, now comfortably achieving 55 ns, follows
a similar route. So another decision must be faced: with
MOS static RAMs dipping as low as 20 ns, will bipolar
memories’ ever so slight edge in speed be worth the
additional costs?

TI’s quarter-million-bit bubble memory (partial view oppo-
site) uses modified chevrons for propagating elements.
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Good news is memories’ diminishing power dissipa-
tion, the product of new bit-cell designs and better
materials like low-resistivity polysilicon. In MOs chips, it
is also due to one clearly emerging trend: the move
toward + S5-volt-only operation. The announcement by
Texas Instruments Inc., Dallas, of the 4164 64-x
dynamic RAM confirms the single-supply trend. Others
soon to announce such parts include AMD, AMI, Intel,
Mostek, Motorola, and National Semiconductor, and the
consensus is for 5-v-only operation.

The 16-K RAM standard, the 2116, uses *5-v and 12-v
supplies, but Intel Corp., Santa Clara, Calif., and Hita-
chi Ltd. of Tokyo have announced 5-v versions, as will
Motorola Inc.’s Semiconductor Products Group, Austin,
Texas. However, many memory systems have already
been designed for the 2116 and other parts—like 32-k
RAMs made by piggy-backing 16-k packages (from Intel
and Fairchild) or by packaging two chips side by side
(Mostek) —that need three supplies.

Another trend is generalized memory-system design.
With memory space easily partitioned into RAM, ROM, or
erasable programmable ROM, system designers would no
longer have to designate memory sockets for either
program storage (ROM) or data storage (RAM)—they
could accommodate either at will. Indeed, next year
pin-compatible (or nearly so) memory families will ease
the job of small- and large-system designers alike.

Texas Instruments’ 4116 16-K static RAM is the first to
unify RAM and ROM callouts. The 2,048-bit-by-8-bit
chip, intended for microprocessor-based systems, fits
into the same socket as the industry-standard E-PROM,
the 2716. In the coming year, electrically erasable 16-K
PROMs are expected to take the same route; what’s more,
the unification will carry on to the 32,768-bit level and
eventually to 64-K chips.

Byte-wide access

Meeting the needs of microprocessors and microcom-
puters, TI's 4116 is also an example of a new breed of
RAMS, both static and dynamic, that are organized into
byte-wide access. For example, an 8,192-by-8-bit part is
a natural to follow the 4164 64-k-by-1 dynamic RAM, to
supply a full 8 kilobytes of memory in a single package.
Other 64-K organizations, such as half a byte wide, can
also be expected as memory makers spin off designs into
several market segments.

Byte-wide organization means that an entire micro-
processor-system working memory will fit into single
chips, so more such parts will join the 4116. Hitachi
followed TI with its own version of the part. Both manu-
facturers’ parts have a remarkably small six-element
cell—1.6 mil>—as a result of a stacked layout that
makes the die size less than 40,000 mil?> with fairly
conservative channel lengths of 4.5 micrometers.

Geometry shrinkage will further boost speeds and cut
costs, and other manufacturers, including American
Microsystems Inc., Santa Clara, and Mostek Corp.,
Carrollton, Texas, will bring out similar yet smaller
devices. The California manufacturer will bring out pin-
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Not far behind. IBM Corp. unveiled its own 64-K random-access-
memory chip, which it will use in a distributed computing system. The
device uses n-channel metal-gate technology and multiple supply
voltages and is just under '/s-inch square.

compatible 16-K RAM, ROM, and E-PROM in its three-
dimensional V-groove MOS technology, while Mostek is
scaling parts with its 2-um Scaled Poly 5 process.

As if static and dynamics were not enough, the pseu-
do-static is emerging. These RAMs store data in single-
transistor dynamic cells, but have circuitry on chip to do
away with most refresh and counter peripheral circuits.
To the outside world, they look essentially static.

Mostek’s 4816, with a 2,048-by-8-bit organization, is
the first such part announced. It refreshes itself in its
power-down state. In the active mode, it merely tells the
host processor when to refresh. Zilog Inc., Cupertino,
Calif., will introduce a similar part next year in a
4-K-by-8-bit version that entirely refreshes itself. Split in
two halves, the RAM refreshes one while data in the other
is being accessed. If access takes so long that refresh
cannot occur, the part will interrupt the host processor.

Good chances

The pseudo-statics stand a good chance of gaining
acceptance over static RAMs, especially in the larger
capacities. They have the dynamic part’s advantage in
size, for the six-element flip-flop that is the static cell
will never be as small as a dynamic cell. They eliminate
the dynamic RAM’s drawback of an external refresh
requirement, while taking advantage of the process
improvements that are bringing the dynamics’ speeds
close to the statics’. If the on-chip refresh circuitry is
small enough to leave most of the real estate for memory
storage, then the pseudo-static RAM will have a per-bit
storage cost much closer to that of dynamic parts than
that of static chips.

New memory chips will not be the only story next
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year; improvements on existing products will be made.
Scaling down of device geometries will make popular
memories faster, as well as smaller.

Mostek’s first parts to use the Scaled Poly 5 2-um
process will be the 4801 1-k-by-8-bit high-speed static
RAM. It evidences both the speed and byte orientation
that will be reflected by other chip manufacturers as
well. With a worst-case access time of 55 ns in its fastest
version, the 4801 will be smaller than 4-K statics. Even-
tually, its under-20,000-mil? size will shrink to 14,000
mil2. EMM SEMI Inc., Phoenix, which has half of the
market for the industry-standard 2147 4-k rRAM, will
introduce its 8-K version this year as well.

Before long, most manufacturers will be confident of
55-ns static speeds in n-channel Mos memories. The
2147 will be offered by several manufacturers in an even
faster version that could dip as low as 25 ns. Among the
competing scaled-down n-channel processes, v-MOS from
AMI and TI will be a good contender against Intel’s
high-performance H-MOS, TI's S-MOS, and Scaled Poly 5.

Gaining in popularity are 4-K statics in complementa-
ry Mos, mainly because of low power consumption but
also because of speed enhancements. The 1-K-by-4-bit
HM6514 from Harris Corp., Melbourne, Fla., as well as
AMI’s S5104 are in the running, and speeds are as low as
200 ns. The power dissipation is still dependent on
speed —typically 25-35 mw per megahertz—but stand-
by modes are a scant 1 mw. RCA Corp.’s Solid State
division, Somerville, N. J., will soon bring out a C-MOS-
on-sapphire version that offers enhanced speed and
density over bulk-silicon c-MOS chips.

Bipolar gains

While manufacturers of bipolar memories may feel
the MOS encroachment, they, too, are advancing speed
and power-dissipation specifications. In the last two
years, I’L has seen a tenfold improvement in speed-power
product from 5 to 0.5 picojoules, and densities of devices
have increased as well, so that now 2L chips with 30,000
devices or more are practical.

The injection-logic static RAM cell is the smallest of
the bipolars, and the speed is getting there: Mitsubishi
Electric Corp., Tokyo, has developed a 1-k-by-1-bit 1°L
static with an access time of 20 ns. Fairchild Camera &
Instrument Corp., Mountain View, Calif., is scaling its
Isoplanar injection logic down to 2-um geometries this
year and will soon employ it in a 16-K static RAM.

The best news in bipolars is lower power consumption;
it is chasing down n-mM0s’s high-speed parts. Fairchild’s
10470 4-K static, for example, is making its way down to
500 mw, not much more than the 2147.

The fast transistor-transistor-logic RAMs are improv-
ing in power dissipation as well, from a milliwatt per bit
to several hundred microwatts, while access times dwin-
dle to between 10 and 20 ns. Bipolar memory makers
will continue the practice of following TTL designs with
even faster emitter-coupled-logic versions, and Signetics,
AMD, Motorola, Fujitsu, National, and Fairchild are
working on 10-to-15-ns 1-K RAMs and 4-K parts that
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Improved i et L
Model 6295 3 ’ ’ {
dual head VCD 1
with new high
speed cycle

Whosaid e
choosing the

bestelectronic
assembly

machines
isagame

of chance?

There is only one basis for selecting component sequencing
and insertion equipment—and that's system productivity.
Universal has maintained its strong leadership in automation
for electronic assembly by designing and building reliable
systems that are responsive to the growing production
needs of our customers.

And now, Universal announces a 30% increase in
sequencing and component insertion rates.

Again, as always in the past, Universal leads the way
for obtaining the lowest unit cost to produce your product.

Don’t gamble with your profits—call Universal for a
demonstration of these new systems. Seeing is believing.

Improved Model
2596 Sequencer
with up to 160
input stations
and new cycle
rate of 25,000
an hour.

Patent Pending

qqqqq

Ulniversa

Universal Instruments Corporation
Kirkwood Industrial Park

Box 825, Binghamton, New York 13902
Tel: 607/772/7522  TWX: 510/252/1990
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There are still some customs
in this country
well worth observing.

Good things can still come to you in small pack-
ages . . . whether it's a clever and trusty little data
go-between, or the company that makes it.

We're small enough to chat with, but we're also
large enough to respond quickly. No matter if the job’s
small or large, we'll take the design burden off your
shoulders. After all, who's going to pass up the chance
to get the custom product they want in a smaller size,
in half the time, for a lot less money.

Circle 130 on reader service card

Besides our bulging shelves filled with already
proven standard items, we also have produced over
500 custom designs for industrial and military
applications.

Drop us a line or call. We'd love to tell you all
about our customs that are well worth observing.

intech/function modules, 282 Brokaw Road, Santa
Clara, CA 95050. (408) 244-0500. TWX: 910-338-0254
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On the descent. Semiconductor random-access memories and serial-access charge-coupled-device memories, bubbles, and floppy disks
are rapidly approaching the 10-millicent-per-bit mark. Bubbles could well undergo the most dramatic cost descent of all.

could go as low as 20 ns in the coming year.

Process improvements mean that the ECL chips are no
longer the power hogs they once were. Moreover, with
4-x die sizes pared to below 20,000 mil?, they now have
densities rivaling those of MOs parts of a few years ago.

Read-only memories

The rapid increases in ROM densities reached the 64-K
level early this year and will double in the coming year.
More important are the gains in speed that will bring
n-channel MOS parts into close competition with bipolar
chips for mainframe control-store tasks.

Conservative access times of 350 to 450 ns, which
have served well in early microprocessor-systems
designs, will at first be slashed in half to meet the needs
of the new breed of fast microprocessors. As the same
refinements of the maturing RAM processes are applied
to ROMs, remarkable improvements in speed will result.
The sub-100-nanosecond MOS ROM will be greeted warm-
ly by computer makers, working well into micropro-
grammed architectures that have emerged as a solid
trend in computer design.

On the end of the spectrum where large capacity is the
main objective, big ROMs reached a milestone this year
at the 64-k mark. With 8 kilobytes of storage, a single
chip could contain an entire Basic language interpreter.
Thus high-level-language programming of microcomput-
ers is not far away.

The erasable ROMs

The 64-K erasable PROM will bow next year, as scaled
processes are applied to 32-K chips. Access times of these
ultraviolet-erasable devices are improving dramatically,
tracking just behind masked rRoMs. The 200-ns mark
should come with little effort.

The read-only memory to watch is the electrically
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alterable part, also called the EE-PROM (for electrically
erasable). There are two development camps: the Famos
technology, which stands for floating-gate avalanche
MOS and includes TI, Intel, Intersil, and Motorola, and
the metal-nitride-oxide-semiconductor technology,
which includes Hitachi and General Instrument Corp.
Each is working equally hard on the development of
parts that may replace ultraviolet E-PROMs or may even
serve as nonvolatile RAMs.

Hitachi has licked many of the problems with its
MNOS devices: its 25-v program voltage is compatible
with that of E-PROMs; cell size is but 17 um on a side;
standard operation is with +5 v; and access time is
reported as low as 100 ns. Hitachi, as well as others, will
be directly attacking the E-PROM market with a part that
eventually should be cheaper, since the windowed pack-
age is a major contributor to high device cost.

CCDs get bigger

Charge-coupled-device memories, with their ill-
defined uses and mixed pin assignments, stand to
triumph over these hindrances when they hit 256 kilobits
next year. The long-loop structures, from Fairchild and
TI, should have a major role in computer systems, serving
as a fast buffer between slower bulk-storage memories
and the main memory. The short-loop devices, promoted
by Intel and National Semiconductor have fallen on
hard times now that the RAMs they are intended to
replace have reached the 64-k level. Both firms are
discontinuing their parts but will take a crack at 256-K
devices.

Very high-performance cCD memories have been built
for military programs for quite some time, going into
signal-processing applications that combine high-
speed —hundreds of megahertz— with power dissipations
dropping as low as a tenth of that of c-MOS memories.
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These military products use submicrometer geometries,
so it will be easy for their makers to come up with
commercial parts that boast 2-um lines in a year or so.

Finally arriving are the long-awaited magnetic-
bubble-memory commercial products, with quarter-
million-bit samples available from Ti, Rockwell, and in
time from others like National, Intel, and Japan’s Fujit-
su and Nippon Electric Co. Thus 1979 will be the year
that bubbles go into system design. Also, the first
million-bit bubbles will appear in 1979.

Quicker data access

The architecture of TI's quarter-million-bit chip—224
loops of 1,137 bits each—was changed from that of the
earlier 92-k design to a block-replicate structure, which
provides much quicker data access, since the minor loops
are ported on two sides and data need not be removed

from them for reading or writing. TI also included a
separate loop for masking out any failed data loops.

The quarter-million-bit bubble chip from Rockwell
International Corp., Anaheim, Calif., has similar archi-
tecture to TI's, with some subtle differences. Both use
3-um bubble diameters, but Rockwell’s block-replicate
structure has 260 loops of 1,025 bits each. It works out
better in applications such as fixed-head disk replace-
ment requiring binary blocks: in that case, 1,024 blocks
of 256 bits per block can be arranged. Also, the company
chose to exclude a masking loop from its chip.

For 1979, Rockwell is promising a million-bit bubble
memory chip packaged like the quarter-million-bit
device and capable of working in parallel with it. The
bubble diameters will shrink to 1.8 um in 8-um periods.
Texas Instruments will take much the same route in
building its million-bit device.

PROFILE

As a key designer responsible for the success of Texas
Instruments Inc.’s early low-cost calculator program, Dave
McElroy was a natural choice in 1976 to spearhead part of
a new thrust aimed at developing a leading edge in metal-
oxide-semiconductor memory technology.

Named design manager for static random-access and
nonvolatile memories in Houston in July of that year,
McElroy was charged with getting TI's program in erasable
programmable read-only memories off the ground. The
assignment was difficult, the 36-year-old Texas native
recalls, because the competition already had a big lead.
Intel Corp. already had a 8,192-bit E-PROM using three
power supplies on the market.

To get into the ball game, “we had to get our hands
around a totally alien technology to us, something very
new that Intel had developed, and we had to do that very
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He devised a new E-PROM

quickly,” observes the pipe-puffing McElroy, who has
spent all of his nine-year engineering career with TI.

His options for the E-PROM project were two: copy
what had already been done or develop a new approach.
He chose the latter.

McElroy, a 1969 graduate of Lamar State College of
Technology, Beaumont, Texas, combines design expertise
with a good bit of process-development experience. So it
was natural for him to work closely with process engineers
in developing the new process that would be used in the
company’s E-PROM devices.

As he explains it, the erasable parts already on the
market used a technology that required the gate oxide of
the peripheral transistors to be the same as that forming
the inner level of the memory transistors and determining
charge-retention characteristics. The process developed
by the Tl team isolated the peripheral oxide from the inner
memory cell, thus allowing optimization of speed, power,
and area characteristics of the peripherals without sacrific-
ing any charge-retention characteristics.

The new process significantly improved E-PROM chip
density and was the basis for the series of product
announcements that has allowed the Dallas-based
company to take a leadership role in this memory type.

The quiet-mannered McElroy was recently recognized
for his achievements by election as a Tl fellow, an in-house
designation reserved for those who have made significant
technological contributions on an individual basis or as
leader of a small group. Already the holder of three
patents, with nine applications pending, he is continuing to
lead design efforts aimed at strengthening TI's position in
the world MOS memory market.

He will not say specifically what those projects are, but
he does promise one thing: even though he is now consid-
ered a branch manager, in Tl terminology, he plans to stay
very close technically to his work. ““The more you want to
call yourself a manager, the less you can do technically,”
he observes. ““I don’t want to get too far away from the
technical details, maybe because that’s what | feel the
most comfortable doing.” Wesley R. Iverson
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IPC's planar plasma reactor.
Great equipment plus our
guaranteed DryAl™ process.

Our planar plasma reactor gives the
process engineer the production
throughput and reliability he's look-
ing for: precise, accurate etching

plus wafer-to-wafer and run-to-run For more details about our planar

uniformity reactor and our most important
But the best thing about IPC's planar ~ product, write or call Dick Bersin

reactor is that it has a process, our at International Plasma, A subsidiary
automated DryAl™ process. DryAl of Dionex. 31159 San Benito Street
tapers walls and prevents necking-in ~ Box 4136, Hayward, CA 94544 p
where aluminum crosses steps on (415) 489-3030.

the substrate. Our DryAl process

guarantees:

INTERNATIONAL PLASMA

higher batch yields A subsidiary of DIONEX

residue-free etching

minimum undercutting
super-accurate etching quality
flexibility (we “customize” the DryAl
process to your production needs).

DryAl is also faster and a lot less
expensive than ion milling. Which
will make any process engineer
happy. Equipment is important,
but it's just no damn good
without a process. And at IPC,
we never introduce a product
unless there's a process
attached
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THE BEST WAY
TO KEEP AHEAD OF THE TIMES.

ECLIPSE $/250 COMPUTER.

With faster processing times, our new ECLIPSE S/250 is the
most powerful scientific minicomputer you can buy. For example,
its floating point processor can perform double precision ADDs

in 600 nanoseconds and double precision SINEs in 25.3 micro-
seconds. And its integral array processor does 1024 point com-
plex floating point FFT's in less than 10 milliseconds. Data is
transferred at rates up to 10 megabytes/second through a high
speed burst multiplexer channel. Plus, programmable data con-
trol units handle I/O interrupt service to offload activities from

a main processor. And you can execute time-critical, compute-
bound routines in 1/2 to 1/10 the time required for software execu-
tion because of the S/250’s Writeable Control Store.

When you buy an ECLIPSE S/250 computer from Data
General, you don’t have to go to another vendor to complete
your system. We make the broadest, most cost effective family
of peripherals in the industry. That not only makes putting a sys-
tem together easier, it assures you that you will end up with the
greatest system efficiency.

The new Data General ECLIPSE S/250. It’s an idea whose
time has come. Send the coupon for our brochure or call

617-366-8911.
¢y DataGeneral

We make computers that make sense.

E1026

Name Title Company Tel. No.

Address City ~ State Zip /250
Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 89-0633. Data General Ltda., Sao Paulo, Brazil 543-0138. Data General Middle East, Athens, Greece, 952-0557. © Data General Corporation, 1978.
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Weston proudly introduces the first low cost 4"’ square
multiturn cermet trimmer . . . the 860. Using the same
advanced technology which produced our well-known
830, 840 and 850 series trimming potentiometers, the
860 offers you a miniature trimmer excellent for P.C.
board packaging.

Its actual size of .250"" x .250" x .170" needs only one-
half the board space as conventional 3'' square
trimmers . .. and at comparable prices!

The 860 features 16 turns of adjustability in either top or
side adjust models. Its power rating is "4 watt at 85° C,
with an operating temperature range of -55°C to +150° C.
The 860 is completely sealed against contaminants.
Military (RJ26) and Established Reliability (RJR26)
models are also available. Write or phone today for
evaluation samples, specifications and pricing.

WESTON COMPONENTS & CONTROLS
A Division of Sangamo Weston, Inc
Archbald, Pa. 18403

Tel. (717) 876-1500

SANGAMO WESTON
Schlumberger

TWX 510 656-2902
Telex 83-1873
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How do you see

fiber optics?

Fiber optics is getting so much
publicity from its use in telephone
communications that you may see that
as its only important application.

It’s not.

Optical communication cables are
being used in computers, process
instruments and control applications.
They weigh less and take less space.
They eliminate electrical and electronic
interference as well as ground loops.
They can be more economical. And
every day, they’re making the old stand-
ard interconnect systems obsolete,
one by one.

So when you spend time and
money on an interconnect system,
you should consider fiber optics. And
that’s where we can help you.

We can help you make the right
choices for your system. Choices in line
attenuation, mechanical strength,
environmental isolation, light coupling
efficiency. Choices in every element
you need.

Ours is the broadest line of optical
communication cables in the industry.
We’ve been working with fiber optics
for 20 years. And engineers have
already put more than 2,000,000;000
feet of our fiber optic products in use.
Since we make our cables from raw
materials to finished product, we can
fill your needs exactly. And at the
least expense.

@

Galileo Electro-Optics Corp.

Galileo Park, Sturbridge, Massachusetts 01518

Progress made practical.

As a matter of fact, we can fill your
needs more quickly, because all of our
standard cables, including Galileo’s
highly versatile Galite® 3000, are in
stock. We even stock complete lines of
connectors and electronic components

for you.
Radiation Hardness
of Galite Communication Fibers

You can write to Galileo for a detailed
information package that will give you a
good idea of what fiber optics can do
for you today. Or you can call Galileo’s
application engineers at (617) 347-9191
for specific personal help on how...and
where fiber optics could fit into what
you're doing today.

You will find we offer more than fiber
optics. We also offer know-how.
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by Raymond [ Capece, Solid State Editor, and John G. Posa, Microsystems and Software Editor

U Next year, the word will be 16 bits—in microprocessor
chips, boards, and small systems—as more than a half-
dozen chip manufacturers seek out markets for their high-
performance 16-bit microprocessors and peripheral support
circuits. Intel, Zilog, Motorola, Rockwell, and Western Digi-
tal will hawk more powerful microprocessors than ever
before and attempt to squeeze out the existing makers of
16-bit families, including Texas Instruments’ and American
Microsystems’ 9900 family, Fairchild’s 9440, and National
Semiconductor’s Pace. It’s a good bet, too, that minicomput-
er manufacturers Digital Equipment, Hewlett-Packard, and
Data General will put the architecture of their minicomput-
ers on a single silicon chip, which they might eventually sell
as such.

The picture is further complicated by the new higher-
performance 8-bit microprocessors. Motorola’s forth-
coming 6809, for example, has many 16-bit features, and
Intel will further fill out its line between the best-selling
8080A and its recently announced 16-bit 8086. Such
expanding series of parts confirm the fact that, like it or
not, the makers of processor chips and associated periph-
eral components have in effect become systems houses,
responsible for hardware and software compatibility
throughout a family.

Compatibility issues will become more severe for the
manufacturers of 16-bit machines: can systems be
designed that efficiently utilize both 8- and 16-bit
processors? Or should a clean break be made, so that a
generation of symmetrical, minicomputer-like 16-bit
microprocessors emerges that can take full advantage of
the wider word?

These and other questions will be answered fully in
1979 —but Intel Corp.’s first choice was the former. The
Santa Clara, Calif., company has the lead in graduating
its 8-bit family to the 16-bit 8086; but its approach will
only be put to the test when the designs of other manu-
facturers are made available. Unlike Intel, other manu-
facturers have chosen to make a clean break with the
8-bit designs. Zilog Inc., Cupertino, Calif., has done
little to its forthcoming Z8000 to make it resemble the
Z80; the 68000 from Motorola Inc.’s Semiconductor Prod-
ucts Group, Austin, Texas, will abandon 8-bit designs
for the more regular computer architecture. Rockwell
International Corp. will bring out its 16-bit microproces-
sor in Anaheim, Calif., in mid-1979. That device will
divorce itself from all notions of the 6500 family of 8-bit
MiCroprocessors.

Where are they all going? Back to the regular,
symmetrical architecture of their minicomputer roots.
The longevity of DEC’s PDP-11 architecture is no acci-
dent—it’s due to the machine’s lean, no-nonsense archi-
tecture and lots of support. The 8080 microprocessor is
so familiar to so many that it too will never die. But the
fact is, the future of 16-bit microprocessor designs will
have little to do with the 8080. Once designers seize the
opportunity to pick and choose among 16-bit entries,

Error-correcting 64-k-by-16-bit RaM card from Mupro
(shown left) is ready for Intel’s expanded Multibus.
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they will make intelligent decisions based on perform-
ance, ease of use, and support.

The increased complexity of the next generation of
microprocessors means users must make a greater invest-
ment in committing to one type. Thus, the 16-bit genera-
tion will start the trend to fewer device types. By the
next generation—what might be 32-bit microproces-
sors—a relatively small number, perhaps two or three, of
multisourced well-characterized designs will evolve with
which users will be comfortable. And the driving force
there will be software.

Hardware meets software

The software-oriented design of hardware that will
only begin to materialize at the 16-bit level will be the
rule-of-thumb by the time the 32-bit microprocessor
level is reached in the mid-1980s. The development of
such processors will parallel that of the computer makers
10 years ago. Until recently, no microprocessor had been
designed with a specific high-level language in mind. But
next year manufacturers of microprocessor chips will
start taking a different approach.

First indication of such a trend is a 16-bit microcom-
puter from Western Digital Corp., Newport Beach,
Calif., that is optimized for Pascal. Specifically, the
four-chip set interprets in hardware the intermediate
P-code generated by the Pascal package offered by the
University of California at San Diego.

Although the 16-bit systems will be functionally more
complex than current 8-bit ones, much of the design of
such systems will be simplified by peripheral support
circuits that will hook together in building-block fashion
to the cpu. Zilog has already detailed its family of chips
that hook to the Z8000’s Z-bus and perform basic serial-
and parallel-input/output functions, carry out system
timing and control, manage memory, and aid address
segmentation. Other manufacturers of 16-bit systems
are also expected to produce a rash of support chips and
to follow them with devices for gluing together 8- and
16-bit systems.

Support will also appear from other sources. Several
manufacturers will offer dedicated-function chips that
work with a number of different cpu types. Nippon
Electric Co. of Japan and Western Digital Corp. have
already announced dual-density floppy-disk controller
chips; others will appear from several makers.

Bit slices carry on

Worth a mention are the bit-slice processor families
made by AMD, TI, Intel, National, Motorola, Signetics,
Monolithic Memories, Raytheon, and Fairchild. The
devices are slowly gaining in popularity, thanks to better
support—there are now three bit-slice development
systems on the market—and a more knowledgeable
customer base. Not only will next year’s parts get faster,
but some new designs will appear. National Semiconduc-
tor Corp. is undertaking an entire redesign of the 2903
and calling it the 29103. The Santa Clara, Calif.,
company was one of the first to mix technologies, putting
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Upgrade. Intel 8086 microprocessor bridges the gap from 8 to 16
bits. The 51,000-mil?> chip, built with high-performance 4'/z-um n-
MOS process contains 29,000 transistors. Next year it will be
competing with 16-bit processors from Zilog, Motorola, and others.

emitter-coupled-logic innards into processor elements
with transistor-transistor logic on the inputs and outputs.
Complementary-metal-oxide-semiconductor technology
is also becoming popular for bit-slice applications, since
it offers such low power dissipation, and Fairchild and
Motorola will offer c-Mos versions of the 2901 family
next year. The point here is that bit slices are working
hard to keep that step ahead of the fixed-instruction
microprocessor chips in performance.

One-chip microcomputers are strong

The stand-alone microcomputers—those 4-, 8-, and
16-bit chips that include random-access and read-only
memory, timing, and input/output control in with the
central processing unit—have their work cut out for
them. They drive high-current loads—tens of milliam-
peres for direct firing of triacs for ac control or driving
alarms and displays—and some take analog signal
inputs. And if communication is needed, one-chippers
like Mostek’s 3873 with a serial 170 port will speak a
common protocol like RS-232-C to a host processor or
data logger.

In the single-chip microcomputer market, one clear
trend is emerging that parallels the way Detroit does
business. That is to supply a processing core, and then
make everything else an option. The amount of RAM and
ROM — like engine size—can be chosen by the customer,
as can the 170 structure. Special options, like analog
inputs and outputs, serial ports that address several
different protocols, and hardware math functions that
ease programming of repetitive functions are the tinted
glass and air conditioning of the single-chippers. More-
over, the optional functions will expand in variety, ena-
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bling mass production to offer semi-custom products just
as with automobiles.

Intel has already started such a program around its
8021 8-bit one-chip microcomputer. Besides the cpu, the
8021 contains 1,024 bytes of ROM and 64 bytes of RAM,
variable-threshold inputs for touch-panel operation, and
zero-crossing detection of ac signals for firing thyristors.
The 8022 goes one better with an on-board analog-
to-digital converter that allows the chip a pair of analog
inputs. Motorola will proceed in the same manner with
its 6805 line one-chip version of the 6800 and will even
bring out the 6805 c-Mo0s for low-power applications.

Of course, the makers of 4-bit controller chips have
used the big-family ploy for several years now, and the
two major suppliers, TI and Rockwell, as well as Nation-
al and others, have built up a full line of chips—with a
variety of RAM, ROM, and 1/0 options—that dip down as
low as 99 cents each in large quantities. And C-MOS
versions of the products will take off next year.

Such riotous pricing is the reason that intelligence is
being added to so many everyday products—even blend-
ers—to make the devices easier to use, more fail-safe
and mistake-proof. The 1979 cars will boast microcom-
puters for ignition timing and emissions control and also
on the dashboard, in trip computers.

Distributed microprocessing

These stand-alone intelligent chips will gain tenfold in
automation and computing power once linked to a
central controller. Such a trend will begin to emerge only
in 1979, when loosely coupled microprocessor networks
begin to appear.

Making a great stride towards microcomputer
networking is Mostek Corp. The Carrollton, Texas, chip
maker’s major contribution in the coming year will be
the low-cost preprogrammed 3870 microcomputer. The
ambitious plan is to preprogram its 2,048-byte ROM with
a routine that will make it a communications processor.
As a front end, the chip will give any piece of micropro-
cessor-controlled equipment a software identity, ena-
bling a central host computer to interact with it over a
twisted-pair line hooking together several pieces of
equipment in a star network or daisy-chain fashion.
Mostek hopes the chip’s serial data-link protocol will
become a de facto standard, so that it will be able to sell
lots of preprogrammed 3870s into simple networks of,
say, point-of-sale supermarket cash registers.

The boards

As the power of single-chip processors continues to
climb into the 16-bit-word realm and megabyte address-
ing, board computers follow suit. What’s more, intelli-
gent programmable peripheral chips are adding to their
flexibility. They allow a large number of interrupts,
timing functions, and 170 ports to be customized by the
user, all within the board’s limited area. Also, since these
peripheral chips are growing smarter, they free the CPU
for more demanding system responsibilities.

In terms of board evolution, two schools of thought
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A 32K byte dual floppy microcomputer
system for only $2900 complete.

Standard Features:

* Dual 8" floppys store 500,000 characters on line
¢ 32K bytes of static RAM

* RS-232 C at 75 to 19,200 baud

* Comes complete with disk BASIC
¢ Includes Interactive Assembler/Editor
¢ Main processor is an ultra-fast 6502A

* 16 line parallel |/O
¢ Rack or tabletop mounting
¢ UL-recognized power supplies

* BUS oriented computer architecture

* Has auxiliary Z-80 and 6800 micros which allow
execution of virtually all 6502, 6800, 8080 and

Z-80 code!

¢ User programmable interrupt vectors on all three micros

¢ Four slots used — four slots open for expansion

The C3-OEM is an ultra-high per-
formance microcomputer system.
Its powerful 6502A microprocessor
(now triple sourced) out-
benchmarks all 6800- and
8080-based computers in BASIC
and machine code using the
BASIC and assembler provided
standard with this system.

In fact, the C3-OEM executes
standard BASIC language pro-
grams at speed comparable to
small 16 bit minicomputers.

Ohio Scientific has a vast
library of low cost software for the
high performance 6502A including
an on-line debugger, a disassem-
bler, several specialized disk
operating systems and applica-
tions programs such as our word
processor package and a data
base management system. How-
ever, the C3-OEM is not just limited
to 6502 based software. This
remarkable machine also has a
6800 and a Z-80 microprocessor.

The system includes a software
switch so that machine operation
can be switched from one pro-
cessor to another under software
control!

So, one can start with existing
6800, 8080 or Z-80 programs while
developing new software for the
ultra-high performance 6502A.

The C3-OEM isn’t cheap. It’s a
quality product with mechanical
features like UL:recognized power
supplies, a three-stage baked-on
enamel finish and totally modular
construction.

It is the product of Ohio
Scientific’s thousands of micro-
computer systems experience. In
fact, all the electronics of the
C3-OEM have been in production
for nearly a year and have field
proven reliability. And, best of all,
this machine is available now in
quantity for immediate delivery!

A full spectrum of add-ons are now
available including more memory,
up to 16 serial ports, 96 parallel 1/0
lines, a video display, a parallel line
printer interface and a 74 million
byte Winchester disk drive.

*25-49 unit price

1-4  $3590.
59 $3300.
10-24 $3100.

Phone (216) 562-3101

or write for more information
and the C3-OEM representative
in your area.

OHIO SCIENTIFIC

1333 S. Chillicothe Rd.
Aurora, OH 44202
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TS Series
NEW! ICL Series very long contact
26% lower profile—.150" walife. Very low insertion
Ideal for high density, high ¥ g force. Ideal for in-
volume configurations, 3 ‘ #coming inspection. With
provides maximum vibration ' 5 14 to 40 contacts. Also
resistance. Solder type, single leaf e m, strip sockets up to
“side-wipe" contacts. 8 to 40 contacts. 3 : / 21 positions.

RN HIGH RELIABILITY eliminates

‘ A trouble. “Side-wipe” contacts make IC Series

8 100% greater surface contact with the moderate cost, long life.
ICN Series high'reliability general- wide, flat sides of your IC leads for Designed for general test and
purpose sockets. Low insertion positive electrical connection. burn-in up to 350°C.
force allows automatic IC insertion. w“w With 14 to 40
In solder or wire-wrap. 6 to 64 . b > % contacts.
contacts. Dual leaf R " - %
“side-wipe" contacts. e e -

( Pt »

ICN/S2 Series
lowest cost burn-in
socket available.
esigned to accept IC
_ extraction tool. With 8 to 40
contacts, with strip sockets
up to 25 positions.

ICA Series

high reliability pin
socket contacts. Low
profile in solder

or wire-wrap.

8 to 40 contacts.

WRITE TODAY 9.
for latest R-N “Short Form” Catalog... ... of R-N production DIP sockets. Contains
full specs, dimensions and material data.

Get yours now.

” SEVITINS ON
@ NUGENT ING

ROBINSON-NUGENT, INC. » 800 East Eighth Street ¢ New Albany, Indiana 47150 » Phone: (812) 945-0211
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exist. Some firms think that everything possible should
be put on one board, which is of course fine for those
users that need all the parts. Others feel justified in
splitting up the computing power among a number of
smaller boards, to allow a designer to choose only those
he needs and not pay for extras.

Mostek, for example, agreed with Pro-Log Corp. of
Monterey, Calif., that smaller decentralized boards are
the way to go, so they jointly introduced the STD bus
and a series of expansion modules to mate with it.

Mostek’s modules, called the MD series, center on a
Z80-based, 4-megahertz cpu board. Additions will
include a triac 170 board, a 16,384-bit static RAM card, a
16-K erasable programmable ROM card, plus three
more 1/0 capabilities than its previous /100 board. TI
AG joined to form Advanced Micro Computers Inc.,

Also opting for a decentralized philosophy is Digital
Equipment Corp., Maynard, Mass. The firm’s Compo-
nents Group separated its popular LSI-11’s cpu and
memory and put them on their own, smaller boards
exactly half the size of the LSI-11’s, thus creating the
LSI-11/2. Since its inception, the LSI-11/2 has received
much support both from DEC and outside vendors—some
17 companies provide various board products.

But DEC has not neglected the LSI-11. It now lets the
user generate his own microcode. An optional board
stores the user’s microcode, and a 40-wire cable mates
the new board to the LSI-11 cpu board for execution.

DEC is not the only board manufacturer enhancing its
product line. National Semiconductor has added over 30
different boards to its Series/80 family in the last year.
Texas Instruments Inc. of Dallas now has a more power-
ful cpu board in its 990 series, the TM-990/101M,
which doubles the amount of on-board memory and has
more 170 capabilities than its previous /100 board. TI
also has a new RAM board, one containing RAM and/or
erasable programmable ROM, and an 170 board. Motoro-
la is building on its Micromodule series and has added
four cPU boards—two based on the 6800 and two based
on the 6802, as well as six different analog 170 boards.

Fairchild put the 9440 cpu, which executes Data
General’s Nova 1200 instruction set, on a single-board
computer called the Spark-16. Besides the 9440 cpu, the
board has 8,192 bits of RAM and 4,096 bits of PROM that
contains an assembler, debugger, and monitor program.
Fairchild plans to extend the amount of on-board RAM to
16 kilobytes this year and beyond that to 32 kilobytes or
16 kilowords by the first quarter of next. Next year, in
addition, it will market the Blaze-16 two-board set made
from the 9400 family of bit-slice components. This will
execute the Nova 3 instruction set with up to a 10-MHz
clock speed.

Now that board families have matured and their
respective bus structures have been firmly defined, it is
clear that analog 170 modules, once left to outside
suppliers, are being taken over by the cPu and memory
board manufacturers themselves. Texas Instruments, for
example, has plans for its own analog 170 board to
interface with its 990 series, and Data General’s micro-
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Nova now has stand-alone data-acquisition and -control
facilities as a result of its new analog cards.

Data General Corp., Westboro, Mass., has also
entered the 16-bit single-board computer market. The
company’s MBC/1 includes the 16-bit microNova CPU,
2 kilobytes of static RAM, up to 4 kilobytes of PROM, an
asynchronous communications interface, and a 32-line
digital 170 port.

Another recent entry into the one-board world is both
a new company and a new board. Advanced Micro
Devices Inc., Sunnyvale, Calif., and Germany’s Siemens
AG joined to form Advanced Micro Computers Inc.,
Santa Clara, Calif., and its first product is the AMC
95/4000. It features AMD’s 9080A cpu (its version of
Intel’s 8080A), floating-point arithmetic, four direct-
memory-access channels, eight programmable interrupt
channels, 4 kilobytes of static RAM, up to 12 kilobytes of
ROM, and 48 programmable 1/0 lines. As if this were not
enough, the board also contains AMD’s own AM 9511
math chip, which can perform 16- and 32-bit 2’s comple-
ment arithmetic. Boards such as this will definitely take
on jobs traditionally given to full-blown minicomputers.

Now, dual-port memory

Many of the recent advances in board computers are
straightforward. The latest generation of CPU, memory,
and peripheral chips are really the stars of the show.
Intel, however, has opted to use an architecture that
squeezes more power out of a board. Its dual-port RAM
concept is an advance in board architecture, and since
the boards employing it, including the new 16-bit 86/12
CPU board, can still use the Multibus, it also represents a
smooth transition.

The goal of the dual-port RAM is simple— throughput.
Using a three-bus hierarchy, the CPU ties up the system
bus only as a last resort. Moreover, the dual-port RAM is
a global resource, accessible not only to the board’s own
CPU, but to other bus-masters as well. A dual-port RAM-
controller chip quells any arguments over whose turn it is
to get at the data. The dual-port RAM first surfaced on

Micro mini. The MBC/ 1 microNova from Data General is the first
single-board computer to be offered by the minicomputer maker. It
features the 16-bit microNova CPU, 2 kilobytes of static RAM, up to
4 kilobytes of PROM, a serial interface, and 32 lines of digital /0.
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Computer
Automation
Naked Mini

Data

MICROCOMPUTER BOARD FAMILIES

Pro-Log

Mostek
Nationa

16-bit iSBC 86

Equipment
Corp. LSI-11
Intel

8-bit iISBC 80
SD

IMP

Zilog

MCB

microNOVA
MD

General
Digital
Motorola
MM

BLC

CRS

7000

Texas
Instruments
TM990

Single-board microcomputer with RAM, ROM, and |/0

N

Processor board only

ROM or PROM board

RAM board

RAM with battery pickup

Combined RAM and ROM

Combined memory and /0

General-purpose parallel 1/0 1

Programmable parallel 1/0 1

Optically isolated 1/0

|EEE-488 interface board 1

Combined serial and parallel |/0

Serial I/0 1

Communications controller 1

Direct-memory-access controller

Analog-input board

Analog-output board

Combined analog input and output

Triac-output board

Memory/disk controller

PROM/E-PROM programmer board

Video-display controller board

Interrupt controller board 1

Programmable clock/timer board

Fast-math board

Blank prototyping board

L Gray = 8bit  Color tint = 16-bit 2

1. Available through intelligent cables
iSBC 86 products compatible with 8-bit iSBC 80 family

SOURCE: ELECTRONICS

the iSBC 80/30 cpu board. It then appeared on the
iSBC 544 Intelligent Communications Controller and
the iISBC 86/12 16-bit single-board computer. It’s a
good bet dual-porting will appear on most of Intel’s
forthcoming boards as the 16-bit family expands to
include things like floppy-disk controllers, analog 1,0,
and so on. It will be interesting to watch other board
makers adopt schemes like the dual-port RAM and to see
how they move into the 16-bit world.

Unique among expandable memory boards, the Multi-
bus-compatible series of RAM cards from Mupro Inc.,
Sunnyvale, Calif., uses error detection and correction.
The boards will detect and correct any single-bit errors
and flag any double-bit failures. Watching Intel’s SBC
series progress closely, Mupro has already announced a
word-oriented family compatible with the recently
expanded Multibus.

Board computers have many applications in process
control and small systems. And some of the small
systems come from the board manufacturers themselves.
When a line matures to include a cpu, memory, serial
and parallel 170, and floppy-disk control, the temptation
is hard to resist.

National, for example, puts one of three CPU boards in
a box with card cage and power supply and calls it the
RMC, for rack-mounted computer. Its Starplex takes this

144

idea a step further, combining a BLC 80/20 cpu board,
a BLC 8229 crrT controller, and a BLC 8221 floppy-disk
controller card in a modular cabinet complete with
keyboard, CrT, and dual floppies.

The MCZ-1 is Zilog’s answer to the small systems
market. The MCZ-1/05, 10, and 90 are its latest addi-
tions. All are Z80-based, will operate with 4-MHz clocks,
and are supported by Zilog’s general-purpose RIO operat-
ing system, which locates software modules and manages
1/0. Intel, too, integrates its boards into systems. Its
latest is the System 80/30, which contains the iSBC
80/30 and room for three more boards. It is now reason-
able to predict a System 86/12.

Software design

LsI chips and board computers are making complex
digital hardware designs more of a snap, but what of
software? To remain competitive, a growing number of
engineers are doubling as programmers.

The biggest help here will come in the form of high-
level languages adapted for software development. It is
doubtful that chip users can be expected to learn any
new assembly languages (which is one reason why the
16-bit processors are showing up with instruction sets
that are supersets of their 8-bit predecessors). So high-
level languages are in fact catching on faster among
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in high voltage
ceramic capacitors

Don’t gamble on quality and performance when you’re
specifying high voltage ceramic caps that have to “‘take-it”.
Murata’s standard line includes units rated right up to 40 KV
and capacitances to 9,300 pF . .. all with application-proven
performance and specifications second to none in the in-
dustry. What’s more, we can supply special packages to
meet specific application requirements providing maximum
product design flexibility.

Take the gamble out of high voltage capacitor specifying.
Write for our free catalog and find out about Murata’s odds-
on favorites. Murata Corporation of America, 1148 Franklin
Road, S.E., Marietta, Georgia 30067. Phone: 404-952-9777.
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The problem was, what could be improved? The 8800A
already has made its reputation by providing the accuracy,
stability and resolution usually found only in big, ex-
pensive lab instruments. And it has four-terminal ohms,
1000 MQDC input resistance, and full guarding thrown
in for good measure.

Combine all this with autoranging, extensive overload
protection, and a cost effective price, and it's no wonder
the 8800A is the industry’s most popular bench/portable
5Y2-digit DMM.

Now look at the 8810A.

It’s modular! You can buy the lab-performance DC
mainframe for only $695. Add the six-range ohms con-
verter for $175 any time you wish.

It’s got true rms ac! Actually you can choose either
the true RMS converter module for accurate measure-
ments of most waveforms at $275, or the average-re-
sponding AC converter module at $150. Both are spec’d
to 100 kHz.

For data recording, there’s a data output option.

POWER
PRESS ON oFf

It’s specified for one year! You know how much
money you can save by eliminating the time and expense
of shorter re-cal cycles. And this kind of long-term stability
is just what you'd expect from Fluke.

So now, in addition to the industry standard 8800A,
you have your choice of application-oriented and cost-
saving configurations of the new 8810A, choices you'd
expect only from Fluke.

Ty
\‘\x(§\\'ﬁ\\\~3\\

Field-installable options snap-in when you need the.

CALL (800) 426-0361% TOLL FREE. Or, contact one
of the more than 100 Fluke offices or representatives,
worldwide. In the U.S. and all countries outside of Europe,
contact: John Fluke Mfg. Co., Inc., P.O. Box 43210, Mount-
lake Terrace, WA 98043, U.S.A. Telex: 32-0013.

In Europe, contact: Fluke (Nederland) B.V., P.O. Box
5053, Tilburg, The Netherlands. Tel.: (013) 673973. Telex:
52237.

Prices U.S. only.

*Alaska, Hawaii, Washington residents please call (206) 774-2481.

COMMAND PERFORMANCE: DEMAND FLUKE DMMs.

2505-8019

®
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designers than had been expected. Also they are more
legible, portable, and alterable.

Expensive hardware is needed to exploit HLLs, though,
and development-system manufacturers like Tektronix
Inc., Beaverton, Ore., Millennium Systems Inc., Cuper-
tino, Calif., and Futuredata Computer Corp., Los
Angeles, Calif., are getting round this primarily with
“universal” systems that can support a variety of proces-
sors. Chip maker’s units of course support their own
chips. Another approach is to keep per-station costs
down by allowing multiple users to share expensive
peripherals, like disks and printers, through either a
dedicated controller or a general-purpose computer.

With Futuredata’s latest system, for example, the disk
and printer are shared by up to eight users on a high-
speed serial link to a network control processor, which
makes all the arrangements with the disks and printer.
With eight users, per-station costs are below $8,000.

Tektronix admits it has neglected high-level languages
to perfect its 8001 and 8002 universal development
systems. But the Beaverton, Ore., firm is soon to catch
up, primarily through deals with outside software
vendors. Both the Boston Systems Office Inc., Waltham,
Mass., and National css Inc., Norwalk, Conn., have

agreed to develop down-loading software for Tektronix
systems, and Microsoft, Albuquerque, N. M., markets a
version of Fortran to Tektronix users. Also, Tektronix
itself is developing a compiled version of Basic, and it is
watching Pascal, seemingly ready to make a move.

Among the high-level languages now standard on
many systems are Fortran, Basic, Cobol, and Pascal, as
well as proprietary languages like Intel’s PLM and Zilog’s
pLZ. Besides compilers (or interpreters) for these
languages, more software packages are being added to
systems to make programming easier. These include
operating systems, editors, file managers, debuggers, and
of course, assemblers. As for efficiency in certain appli-
cations, assembly language still has to be embedded in
the object code generated by HLLs. But with the increas-
ing power of the next-generation CPUs, assembly code
will not be employed in any but the most demanding of
systems.

Another likelihood is that more sophisticated software
will be programmed into ROM. This began with small
monitoring routines, but now that 64-K and larger ROMs
are in view, high-level languages themselves will be in
ROM and put onto boards. National already has three
versions of Basic in ROM.

PROFILE

Underscoring a growing interest in simpler software solu-
tions are the sales figures of “The C Programming
Language” (Prentice-Hall, 1978). It has sold over 10,000
copies in the last six months, or more than four times as
many as Brian Kernaghan and coauthor Dennis Richie
expected. It is in fact the third popular software text
Kernaghan has coauthored since his arrival at Bell Tele-
phone Laboratories over 10 years ago after receiving his
doctoral degree from Princeton.

““| write programs for a living,"" he says. As a member of
the Bell technical staff, he has worked on word process-
ing, combinational optimization problems, language
design, and software for documentation preparation.
Using this experience, he wrote ‘‘“The Elements of
Programming Style”” (McGraw-Hill, 1974) and ‘‘Software
Tools” (Addison-Wesley, 1976) with P.J. Plauger; his
newest book derives from the fact that C is now the
language of choice at Bell.

Kernaghan believes modern structured languages are
the way to go. Unlike Basic and Fortran, which rely heavily
on GOTO statements for branching, they more elegantly
reflect the underlying algorithm and force the programmer
to solve each piece of a problem on the spot.

| had a tough time producing good code with Fortran,”
he recalls. *‘| remember sitting back and saying to myself,
‘Hmm, Ais less than B.. . . I'll go somewhere and figure it
out later.” But with languages like Pascal and C, you can
change a small portion of your program and not affect the
whole world by doing so.”

In praise of C, he says, “It can be used on almost every
variety of computer, there are few things it can’t compile,
and it offers something that most languages don’t even
consider —notational convenience.”

He promotes the C language

|u

In comparison, Pascal ‘“‘can get verbose and make you
think you're walking through glue,”” he observes. ““APL, on
the other hand, is cryptic.”

Nevertheless, Kernaghan does not entirely discount
Pascal. “It's modern, of modest size, and relatively safe.
It's especially good for academic work, particularly in view
of the alternatives: PL/ 1 is complicated, Algol got off to a
bad start, while Fortran and Basic have no control.”

Supposing problems with control flow are now ironed
out, what next? ‘“Data handling needs a good hard look,”
says Kernaghan. Questions like *‘Is this parameter global?’
and ‘Where should the data be put so the program will be
easy to modify?’ still remain largely unanswered.”’

If his book about the C language looks like being his
most successful, what was his most successful program?
“One that allows a secretary to typeset mathematical
equations,” he smiles. John G. Posa
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‘“Here are five ways
Biomation can
cut your test costs’’

Like having a design engineer test

every product. DTO-| is the fast, easy way

for engineering to develop thorough test procedures

i for new digital
products. Step through
your test sequence

once and DTO-1 records
reference logic

N traces for the entire
program on a tape
cartridge. So you can
quickly produce test
programs for each

‘ design change and every
new product. And DTO-I is virtually self-
programming, with no software development needed.

Finally, automated
comparison testing.

The time-consuming,
error-prone monotony
of total product
checkout is ended by
DTO-1. Technicians
just follow the estab-
lished test sequence and
DTO-1's powertful
microprocessor auto-
matically compares logic traces with the
recorded reference traces. Pass-Fail lights on
DTO-1's probe guide technicians through
complete testing of product functions. You get
improved quality control. It's quick and
it's foolproof.

Speeds and
simplifies trouble-
shooting, too.

When a fault is detected,
the probe's red light
alerts the technician to
check DTO-1's built-

in scope. There he has
the diagnostic capa-
bility to pinpoint both
digital and analog

faults. Like a logic analyzer, DTO-1 displays time
domain logic traces, comparing the test trace

with the reference trace and highlighting any disagree-
ment. Analog waveforms can be simultaneously
displayed with logic traces, on the same time base.

That makes it easy for the troubleshooter to
determine if the malfunction is digital or analog. Result:
Quick, positive fault isolation.

Technicians
love DTO-1.

Finding, training and
keeping test technicians
is a growing, costly
problem. DTO-I is the
answer. [t practically
trains technicians for
you, using your
: recorded test programs
CWEEEEN to control the test
sequence. It automatically aligns itself to the frequency
of the system under test, is self-calibrating
and includes built-in diagnostics. DTO-1 frees your
technicians from the repetitious routine of
product test, and lets them concentrate on finding
and fixing malfunctions.

DTO-1: A cost
effective solution.

At $8950* you can
build your entire test and

service capability # 9 50 2.2
around DTO-1. It'sa cost 8

effective instrument

at the end of your assem-
bly line. And you can
afford to put one in the
development lab

for before and after testing of design changes. Supply
your repair depots and field service force with
DTO-1s. Then by sending the latest tape you can
provide them with test routines for new products

and design changes.

The coupon below will get you a demonstration, or a
reprint of an eight-page article on the DTO.

See why we say that there's nothing like DTO-1 for
improving production test efficiency.

*U.S. price only

Gould Inc., Biomation Division
4600 Old Ironsides Dr,, Santa Clara, CA 95050
(408) 988-6800

I'm in a hurry. Call me at 7

ext. ______ toarrange a demonstration

Name Title
Company.
Address Mail Stop

—_—————

City. State Zip

-
|
|
|
|
|
|

Send me the reprint and complete product data. |
|
|
|
|
|
|
|
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GOULD == biomation
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terms of low power apphcatlo
think of it in terms of system performaﬂﬁe
speed. Higher noise immunity. Better drive
pability... even analog and dlglta* i

tures and, therefore, greater VLSI ch
That adds up to system performance '
ity. At a competitive price.

TOMORROW’S TECHNOLOGY
TODAY.

Intersil is the source. One chip system and sub-
system circuits. Frequency counters. Up-down
counters/timers. LED and LCD display drivers. 3
1/2 digit and 16 bit data converters. Touchtone®
encoders. Ultra-high reliability circuits for heart
pacers. Dedicated controllers. And more.

onally low current drain frequency oscillators.

- Static and dynamic divider concepts allowed us
to push the technology to 10MHz for direct scal-

utput transistors now allow direct driving
D displays and synchronous or stepper

ors. And most recently, digital and analog

cuits have been married on a single chip.

THE BUILDING BLOCK
APPROACH.

CMOS THINKING.

We've used each phase of CMOS development to
boot-strap the next. Each new circuit grows from

a tried and proven success. For instance,
our original low power watch and clock
circuits were the basis for excep- %=

Individual circuit components
have led the way to more complex
sub-system and system I.C.’s.
Analog clock and watch
circuits led to single chip
LED 4 digit-6 function
watch circuits. LCD
watch circuits for 32,
4, and 6 digit displays
soon followed.
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LEARNING FROM SUCCESS.

Each successful circuit suggests the next. In
CMOS. Here’s a recent example: The ICM7217
presettable up-down counter/timer decoder/
driver that drives up to1” LED’s. 4-digit. Cascada-
ble. Common anode or common cathode. Avail-
able for hard wired or uP applications. Add IC’s
and the ICM7217 can even become a digital
tachometer or frequency counter. And we’re ex-
tending the technology from there.

EXTENDING THE HORIZON.

Timers and counters are one part of Intersil’s ex-
pertise in tomorrow’s technology. CMOS RAM’s,
EPROM’s, high speed, low power data conver-
ters and microprocessors are just a few more.
And what we're learning from one application,
we’re applying to the next.

SYSTEMS THINKING.

Today at Intersil, we're thinking problem and so-
lution. In CMOS. Systems and sub-systems in-
stead of components. 1.5V to 30V. 5Hz to 10MHz.

Standards or customs. Today, we know that
CMOS is tomorrow’s technology. And in CMOS,
nobody is stealing our thunder. Nobody.

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213)
532-3544 « COLORADO: Denver (303) 750-7004 « FLORIDA:
Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale (312)
986-5303 * MASSACHUSETTS: Lexington (617) 861-6220 -
MINNESOTA: Minneapolis (612) 925-1844 « NEW JERSEY:
Englewood Cliffs (201) 567-5585 « OHIO: Dayton (513) 866-
7328 « TEXAS: Dallas (214) 387-0539 « CANADA: Brampton,
Ontario (416) 457-1253/55 ®Registered trademark of A, T.T.
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10710 North Tantau Avenue, Cupertino, CA 95014
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by Anthony Durniak, computers Editor

U] The computer industry is preparing to put the next
generation of semiconductor technology to work. Both semi-
conductor and computer houses are working on very large-
scale integration for logic and memory chips in both estab-
lished and emerging technologies such as charge-coupled
devices and bubble memories. But it’s the computer indus-
try’s role to exploit these components’ advantages in new
architectures—and without outmoding billions of dollars’
worth of equipment and software.

Many mainframe manufacturers spent the past 12
months refining and producing the advanced designs
they had announced earlier. So most of the news this
year was in the minicomputer sector, which unveiled
several new architectures. This advanced hardware is
supported by more sophisticated systems software,
resulting from stepped-up development programs.

Peripheral makers, too, have been taking advantage of
the new solid-state and other technologies to increase
densities and enhance performance. ccps, for example,
saw their first use in memory peripherals this year and
should be the center of attention during the next. The
floppy disk goes on, with manufacturers forecasting
higher-than-1-megabyte storage space next year.

As the concept of distributed processing gained in
popularity, a number of companies introduced their
networking philosophies. Complicating the scene was
American Telephone & Telegraph Co.’s announcement
of its planned Advanced Communications Service—a
switched-digital data communications system that would
offer users sophisticated message-switching features.

VAX leads the way

One notable architectural achievement this year was
Digital Equipment Corp.’s 32-bit VAX 11/780. The
surprising move by the Maynard, Mass., minicomputer-
industry leader to a 32-bit structure may have obscured
other architectural changes introduced in VAX. Most
significant of these is a virtual addressing scheme that
can control four billion bytes of memory.

Key to handling this address space efficiently is the
use of a 128-entry translation buffer. The buffer stores
the most recently used translations between virtual and
physical memory in high-speed registers, greatly reduc-
ing the memory management overhead. Additional
featurest roff the «VAX c¢pu ‘include an
18-kilobyte cache memory and up to 24 kilobytes of
random-access memory control storage for diagnostic
functions, special instructions, and microcode changes.
RAM is also used in the memory busing and 170 subsys-
tem to increase the efficiency of the busing mechanisms.

The industry will continue to see “higher performance
at lower cost in a smaller package because of chip
technology,” says Jim Cockrum, lab manager of the
advanced products team at Hewlett-Packard Corp.’s
General Systems division, Santa Clara, Calif. That tech-
nolgy is also causing designers to rethink architecture, he

1BM’s experiments with Josephson junctions (left) hold prom-
ise of small, fast, nonvolatile RAM.
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notes. “It’s a question of partitioning the cPu,” a prob-
lem that may best be answered, he says, by a multipro-
cessor approach that uses a number of identical
elements, each performing a specialized function.

Examples of this rethinking arrived earlier this month,
when HP introduced a three-chip central processing unit
in its 3000 series 33 minicomputer and in the HP 300, a
new general-purpose business computer aimed at dedi-
cated on-line applications. The three-chip cPu, made
with complementary-metal-oxide-semiconductor-on-sap-
phire technology, replaces nine printed-circuit boards
that previously comprised the CPU unit of the HP 3000
series 11.

Another example of the impact of chip technology is
Systems Engineering Laboratories Inc.’s SEL 32/30. By
replacing core memory with 16-kilobit RAMs and using
multilayered printed-circuit boards instead of wire-wrap-
ped boards, the Fort Lauderdale, Fla., firm packs a
32-bit computer with up to 1 megabyte of main memory
into a rack-mountable cabinet 15% inches high.

Honeywell Information Systems, too, took advantage
of higher-density memory chips to streamline its packag-
ing. The Waltham, Mass., minicomputer maker
revamped its entire Level 6 line and now offers common
front panels and racks for all models.

Data General Corp.’s vice president for engineering,
Carl Carmen, notes that “the cost of RAMs has motivated
machine design more in the past five years than anything
else.” As RAM prices continue to drop, Carmen says,
more microcode will be used to create what he calls ““soft
architecture” in the next generation of hardware.

The Westboro, Mass., firm was not among the manu-
facturers who introduced new architectures this year,
but it did unleash a new top-of-the-line Eclipse M/600
processor that performed some new tricks—and showed
that 16 bits still has a lot to offer.

John William Poduska, Prime Computer Inc.’s vice
president for research and development, notes that once
the computers have all this additional memory there is a
question of what to do with it (see “He brought virtual
memory to minicomputers’). His answer for the most
efficient use of memory is Prime’s virtual-memory
system, which is based on demand paging of data from
disk. The capability was made available to users of
mid-range minicomputers with the introduction this year
of Prime’s 350 system.

Among the other minicomputer vendor announce-
ments this past year, Harris Corp.’s Computer Systems
division, Fort Lauderdale, Fla., went to a 48-bit-wide
internal bus structure in its new top-of-the-line series
500 minicomputer. Modular Computer Corp., also of
Fort Lauderdale, is featuring a pipelined instruction
look-ahead in its new Classic computer line.

Bolstering its distributed-processing offerings, 1BM
Corp. early this month unveiled its 8100 system, a 32-bit
minicomputer that makes of a new proprietary 65,536-
bit RAM (photo, p. 128). Users will not begin receiving
the units until this time next year, however.

In other minicomputers, I1BM enhanced its Series |
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Disk that isn’t. Storage Technology’s solid-state disk is one of the
first memory peripherals to exploit the speed of charge-coupled
devices. Meant to replace the IBM 2305 fixed-head disk, it stores 45
megabytes and has an average access time of 0.7 ms.

processor in model 4955-E by doubling memory capacity
to 256 kilobytes and bolstering the real-time operating

system to support more memory communications. For
1979, the 4955-E will have Cobol programming
language.

Mainframes —more of the same

While minicomputer vendors are introducing new
architectures, mainframe makers have been busy filling
back orders for processor lines they unveiled during the
spring of 1977. Many of these already incorporate
advanced architectures.

1BM Corp. delivered the first of its top-of-the-line
3031, 3032, and 3033 processors on schedule in March
of 1978 and began digging into a backlog that, says
company president John R. Opel, piles up higher than
the total computing power 1BM has shipped.

With many of its products finding it harder to
compete with products from the growing army of plug-
compatible marketers, IBM reorganized its System Prod-
ucts division into two parts—the Data Systems and
System Products divisions. Analysts see this shuffle as an
omen that IBM’s next generation of mainframes, often
called the E- and H-series, will soon emerge.

Meanwhile, the roll call of plug-compatible challen-
gers is building—in fact, the group’s numbers have
doubled in recent months. National Semiconductor
Corp., Santa Clara, Calif., which in addition to ICs
markets add-in memories and central processing units,
announced their entrance into the arena as a direct
marketer with an IBM-compatible minicomputer that
emulates 32-bit operation and uses IBM 370 software.

National’s System/400 minicomputer achieves
throughput equal to that of an 1BM 370/145 by using a
bus-central, functionally distributed multiprocessor ar-
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chitecture. Similar to the 400’s minicomputer architec-
ture competing in a mainframe world, is Sunnyvale-
based Two Pi Co.’s 370-compatible V32 minicomputer.

A number of products that take advantage of technol-
ogy advances since IBM introduced the 370 series are
giving the leader a run for the money. In fact, National’s
vice president and director of technology development,
Pierre Lamond, believes that by 1985 the equivalent of
an IBM 370/158 could be made on one chip.

Among the mainframe makers introducing 370-
compatible equipment was Magnuson Systems Inc. of
Santa Clara, Calif. In the firm’s M80, a novel multipro-
cessor architecture allows redundant computing with up
to triplex voting for reliability. Not only do the various
M80 models outperform their IBM counterparts, but the
modular system is easily upgraded by replacement of
function modules so that the series can keep pace with.
new advances in technology.

Cambridge Memories Inc., the Waltham, Mass.,
manufacturer of add-on memories, also entered the free-
for-all with 1BM-compatible computers that they claim
will outperform their counterparts by 10% to 15%—and
at 80% of 1BM’s prices. Nor does the list stop here—
foreign manufacturers are also arming themselves.
Japan’s Mitsubishi Electric Corp. has announced that it
too will wade into the fray in 1983.

Though it might appear so, not all the action is on the
1BM-compatible battlefield. Burroughs Corp., Detroit,
Mich., has revamped its line of medium-scale computers
with five models that supersede the B 2800, B 3800 and
B 4800 families. In the new models, up to four CPUs can
be combined in a multiprocessor arrangement; previous-
ly, only two cPUs could be coupled in a system.
Burroughs is also preparing its sophisticated 7800
processor, introduced over a year ago, for first produc-
tion shipments this month. Another unit, the Attached
Fortran Processor, is being readied for delivery in early
1979. Finally, Burroughs will run benchmarks on its
Scientific Processor in the first quarter of 1979. It plans
production shipments of the unit, which can perform up
to 50 million floating-point operations per second, for the
end of next year.

Three other mainframe firms also enhanced existing
lines during the year. Control Data Corp., Minneapolis,
Minn., upgraded its Cyber 175 line of mainframes, while
Sperry Rand’s Univac division, Blue Bell, Pa., added to
its 1100 line. Sperry also upgraded its 90/80 series of
mainframes with three units, including the top-of-the-
line 90/80-4, which features buffered memory and up to
8 megabytes of main storage. NCR Corp., Dayton, Ohio,
topped out its latest-generation mainframe—the Cri-
terion—with the 8580 and 8590 processors.

The course of computer technology can’t always run
true, and the year’s most notable technology failure was
Honeywell Information Systems’ high-end Level 66,
model 85 processor. Honeywell withdrew it from the
market because of packaging and cooling problems with
the unit’s current-mode-logic circuits, but it hopes to use
the technology in the future.
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