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Your choice of either wirewound or hybrid conductive
plastic/wirewound elements: If your precision pot
application requires a low tempco, tight linearity and
excellent resistance stability, choose the Model 3540
wirewound potentiometer. If you also need extremely
long operational life, infinite resolution and excellent
output smoothness. choose the Model 3541 Hybritron*
potentiometer. Both models are field-proven, 10-turn,
4" diameter precision potentiometers, with a range
of resistance values to satisfy the most demanding
applications.

Wirewound — The Model 3540 pot offers very

good stability of total resistance with time and
temperature changes. Tempco is 50 ppm/°C maximum:.
Design concentricity permits linearities from our
standard 0.25% down to 0.1% for special orders.

Hybrid — The Model 3541 pot features our exclusive
Hybritron resistance element, combining the best
features of both wirewound and conductive plastic.
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The Hybritron element — conductive plastic material
on a wirewound mandrel — extends rotational life to
5 million shaft revolutions, provides essentially infinite
resolution and output smoothness of 0.015% maximum.
It's priced just slightly higher than the wirewound
version.

Both the Model 3540 and 3541 pots are available
with a variety of special electrical and mechanical
options for additional design flexibility. Whether your
choice is wirewound or hybrid, Bourns provides
worldwide availability and fast delivery through your
local distributor. For your specific requirement, call
our design-experienced applications engineers today.
Or, see us in EEM, Volume 2, pages 3775 and 3776.

PRECISIONS DIVISION, BOURNS, INC.,
1200 Columbia Avenue, Riverside, CA 92507.
Phone: 714 781-5122. TWX: 910 332-1252.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Phone: 042 33 33 33. Telex: 78722.

For Immediate Application—Circle 120 For Future Application—Circle 220



" HP’s computer controlled
logic analyzers...they love the
jobs you hate.

-
A

‘Nowyuu can give (mmdevdopmﬂhhm
computer-caatrolled logic analyzer and free yourself for

the dnﬁtuaes of problem solving.
Fileractive situations, a deskiop computer can simplify

anaJySLS and extend a logic analyzer's capabilities. In routine

or repetitive measurements, the computer can control

and monitor analyzer operation while you work elsewhere.

Interfacing one of HP's logic analyzers to an HP desktop
computer is simple via the HP-IB*, and programs are
easier to write for most development applications. Your small
up-front investment in time will be paid back over and over
again with time saved in data reduction, documentation, anal-
ysis and monitoring.

For example:

Data reduction. Now
you can have a desktop
computer process ana-
lyzer data and display
results on the analyzer
CRT. Store your micro-
processor’s instruction
set, for example, and dis-
play mnemonics beside
op codes on the analyzer data listing.

Documentation. Couple an HP logic analyzer to an
HP-IB compatible printer and you can save hours documenting
analyzer listings and

setups. With HP’s P m
1615A Logic Analyzer Eal i
and 7245A Plotter/

Printer, you can obtain
timing displays (including
glitch information) in
hard copy for lab
notebooks. In many
applications the

HP-IB “‘talk only"’
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without a computer
Babywitting. Now
the¢ computer can watch
for intermittent prob-
lems while you concen-
trate on system solutions.
The computer/analyzer
combination can take
“snapshots’ of program
flow, make comparisons
with stored data, then stop a program, restart a test or reprogram
itself to gather different data.

Characterization. Repetitive measurements are a natural
for these systems. Applications include determining failure rates
for component evaluation or to establish field maintenance
schedules. Or plotting execution times as a function of data
values. And because the analyzer and computer are extermnal
to the system under test, you can characterize it in its true
operating mode.

Four analyzer choices. Combine an HP desktop com-
puter with the 1602A Logic State Analyzer ($2100%*) for low
cost systems. A 1610A Logic State Analyzer ($11,800%*) is
ideal for tailoring to your microprocessor based system appli-
cations. For synchronous/asynchronous interaction problems
the 1615A Logic Analyzer ($7200**) is your choice. And for
computer networks, select the 1640A Serial Data Ana-
lyzer ($6275**).

Your local HP field engineer can help eliminate those jobs
you hate. Call him for details today.

* HP's mplementation of IEEE 488-1975
** Domestic US A price only with HP-IB option

p—

« .
HEWLETT f@gy PACKARD

1507 Page Mif Roaa Palo Atc Caldorna 94304

For assistance call your nearest regional office Eastern (301) 258.2000
Madwestern (312) 255-3800 Southern (404) 955-1500, Western (213) 877.1282
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...for the superior

reliability required

by the computer
industry.

In the highly competitive computer industry,
one of the biggest goals is to reduce the
storage and retrieval costs per bit of infor-
mation to the end user. In recent years,

the evolution of the Winchester disk drive
technology has achieved just that—more
information packed on the same size disk.

The narrower and higher density infor-
mation tracks on the disk, made the
precision of the read/write head an
extremely critical factor. So the choice of
slider material was critical as well. The
solution was Fotoceram™ glass-ceramic

by Corning.

Fotoceram glass-ceramic had already been
established as one of the most reliable
slider materials available. It is known for
superior wear characteristics during start
and stop contact conditions. Surface
smoothness of less than a micro-inch.
Superior homogeneous structure. Compat-
ibility with ferrites and sealing glasses.
Precision tolerances to .001". And the
bonus of low tooling costs. In addition,
designers found that Fotoceram could

be configured to smaller and more complex
shapes required for this application.

What can Fotoceram glass-ceramic do for
you? Use your imagination. With Fotoceram
material, we can photo-etch holes, slots or
channels in any shape or configuration you

Circle 2 on reader service card

Actual size of the Fotoceram® slider shown above.

choose. Dimensions can be as small as
.002", with tolerances as tight as .001".
And you can pack up to 50,000 holes per
square inch into sheets as thin as .010".

Fotoceram glass-ceramic is rigid, strong
and dimensionally stable. it can easily
handle heat to 750°C and stress to
3,000 psi. Electrical stability is excellent
and moisture absorption is zero. And
Fotoceram glass-ceramic is just one of
three photo-etchable materials by Corning.
The other two are Fotoform glass and
Fotoform Opal glass-ceramic. Although
all three are derived from the same
photo-sensitive glass, each has its own
distinct properties.

The uses for these materials are endless.
They're being used for dot matrix printer
wire guides, flat panel display cell sheets,
fluidic devices, dielectric spacers and
more. If you've got a possible application,
we've got all the specs in our technical
package "Materials for the Design Engineer.”
Just write. We're the Fotoform Products
Group, part of the Materials Business,
MS 123A,Corning Glass Works, Corning,
New York 14830.

Fotoceram and Fotoform are registered trademarks
of Corning Glass Works.

CORNING
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Highlights

Cover: What'’s next in interconnects? 113
Denser integrated circuits are fast rendering
the familiar printed-circuit board obsolete.
The technology that dominates the next
generation of boards will offer multilayer
wiring on a 10-mil grid, surface-mounted
components, and buried vias—all at rea-
sonable cost.

Cover illustration is by Gabor Kiss.

European research brightens dark corners, 93
Unusual subjects like self-testing inte-
grated circuits and a stacked integrated-
injection-logic process figure prominently in
papers delivered at the Fifth European Solid
State Circuits Conference held in England
Sept. 18 through 21.

8-K static RAMs boast versatile pinout, 131

Their pinout scheme, similar to that of read-
only memories, suits a pair of dense byte-
wide random-access memory chips to fast
mainframe cache and microprocessor appli-
cations alike.

Stalking the elusive femtoampere, 145

Designing a supersensitive meter to comple-
ment today's low-power devices requires
attention to obscure sources of current and
leakage.

. « . and in the next issue

A look inside a nonvolatile static random-
access memory . . . using transistors as
temperature sensors . . . a 16-bit micro-
processor designed for high-level lan-
guages.
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Publisher’s letter

How will components be mounted in

the future? According to author
Charles Lassen, manager of ad-
vanced products for ITT Exacta
Circuits Ltd. in Selkork, Scotland,
the digital substrate of the 1980s will
be the multistrate.

His article describing the multi-
strate concept appears on page 113.
Although the technology needed to
produce this unique substrate is
already in existence, discussions of
its practical applications have been
largely theoretical. Now, however,
Lassen belicves that its time has
come. He predicts that prototypes
will be made next year and first
applications by sclected systems
houses could be taking place in
1981-82. First production-volume
runs could be in 1983.

“My involvement with systems
and interconnection first started
with Standard Telephones & Cables
Ltd. in 1970, he recalls. ““It inten-
sified when | joined Exacta in 1974
and worked on product development
of flexi-rigid multilayers. It became
heavy when | started working with
physical designers in ITT’s System 12
development in the United States
and has been ongoing throughout my
time as Exacta’s manager of ad-
vanced products.”

What stimulated his interest in
multistrate? “The myopic view of
interconnection that exists among
many printed-circuit and hybrid pro-
ducers and the opportunities a pack-
age change opens up,” he reports.

And Lassen is making his point.
Besides writing the cover article in
this issue, he is preparing a two-day
seminar to bring together systems
companies, components producers,

and materials firms to discuss “In-
terconnection in the '80’s.”

An accomplished offshore small-
boat sailor, Lassen may need all his
navigator’s skill to get multistrate
across to the attendees, whose ideas
on printed-circuit board design do
not always agree.

Now it’'s Europe’s turn to host a

top-notch conference on solid-
state technology. Like the recent
meeting on solid-state devices in
Tokyo [Electronics, Aug. 31, p. 85],
the fifth European solid-state cir-
cuits conference, held in England,
Sept. 18-21, underscored the inter-
nationalization of semiconductor
technology.

As London bureau manager Kevin
Smith points out in his summary of
the conference (p.93), Europeans
have much to show for their effort,
especially in nonstandard products
and unusual processes.

Perhaps the best illustration of the
internationalization, however, was
the interest in uncommitted-logic-
array technology. Kevin remarks
that the subject was up for discus-
sion simultaneously at this month’s
Wescon in San Francisco and at the
Southampton, England, conference.
These days it can no longer be
assumed that significant advances in
solid-state technology are made only
in the U. S.
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C=-DC
converters
fromm KEPCO/TDK

convert 12V, 24V, 48V, 130V or 260V input
to 5V-28Vd-c outputs, 30-100 watts

m High frequency conversion for high efficiency
s Fully isolated

m Current limited
|
]

so small and light—
they’ll fit your product

Adjustable output
Built-in overvoltage protection

K E p C D® For complete specifications write Dept. BUF-14.

KEPCO, INC. « 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 « (212) 461-7000 » TWX =710-582-2631 « Cable: KEPCOPOWER NEWYORK
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DRIVING
AN
ULTRASONIC

TRANSDUCER?

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

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

Electronic Navigation
Industries, Inc.

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

Telex 97-8283 ENI ROC

The World's Leader
in Power Amplifiers
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Readers’ comments

Simpler with priority encoders

To the Editor: With regard to
“Scanner finds interrupt with high-
est and lowest priorities” [July 5,
p. 135], I would like to mention that
the same objective can be met more
simply with two conventional priori-
ty encoders (74LS348s, for exam-
ple) —one connected to the interrupt
sources in the desired order of priori-
ty, the other in reverse order. The
inverted 1’s-complemented outputs
of the latter will give the number of
the lowest priority interrupt.
Herbert Wehlan
Stuttgart, West Germany

Really first

To the Editor: In “Chip makers ride
CRT controller wave” in the July 19
issue [p. 85], Mitch Goozé of Ameri-
can Microsystems is quoted as
saying that AMI’s device will be ““the
first and only MOS mask-program-
mable CRT controller.” In fact, the
Standard Microsystems cathode-
ray-tube controller, the CRT 5027,
announced in the Feb. 17, 1977,
New Products section of Electronics,
was the first available standard
large-scale integrated CRT control-
ler. It is both mask-programmable
and processor-programmable.
John F. Tweedy Jr.
Standard Microsystems Corp.
Hauppauge, N. Y.

Hidden bug

To the Editor: In *“Data-block trans-
fer program is efficient and flexible™
[June 21, p. 147], Chris Taylor pre-
sents a technique for implementing a
16-bit loop counter that he calls
simple, efficient, and relatively un-
known. But it is not unknown to any
programmer of the 8008 micropro-
cessor, the 8080’s predecessor. That
is because the 8008 did not have any
double-precision operations like DAD
or DCX, which are the well-known
methods of controlling a loop beyond
the 256-count limit of the DCR
instruction.

There is a hidden bug, however, in
the method given, which does not
work properly when the loop count is
0000; in that case, 256 loop itera-
tions will be performed, not 0.
Perhaps not so obvious is that for

The Personal
Computing Book

Take the computer
revolution into
your own hands!

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

Hardware * Software ¢ Theory
« Applications * Helpful Hints

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

—_—_———————— — —

r Electronics Magazine Books LK
P.O. Box 669, Hightstown, NJ 08520 t#.r
Send me... l.ﬂ.

copies of Microprocessors @ $8.95
copies of Applying Microprocessors
@ $9.95

copies of Large Scale Integration
@ $9.95

copies of Basics of Data Communica- I
tions @ $12.95 I
copies of Circuits tor Electronics
Engineers @ $15.95 |
copies of Design Techniques for
Electronics Engineers @ $15.95 |

copies of Memory Design: Micro-
computers to Mainirames @ $12.95

copies of New Product Trends in
Electronics, No. 1 @ $14.95

copies of Personal Computing:

Hardware and Software Basics @ $11.95
Discounts of 40% on orders of 10 or more
copies of each book.

| must be fully satisfied or you will refund full
payment if the book is returned after ten-day
trial examination

] Payment enclosed  [JBill firm  [JBili me
| Charge to my credit card: [J American Express
[J Diners Club [Jvisa [] Master Charge

Acct.No. —  Date Exp.

On Master Charge only,
first numbers above name

| Name Title

| Street

| City State 2ip

|
l
I
| Company I
|
|
|

| Signature
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Once again HP makes
your money count.

CHANKEL B

CHAMNEL A

A universal counter for *375.

The smart money's on HP’s new 5314A Universal $375 price. Options: internal battery and

Counter because it does so much for so little. charger, $95; TCXO time base, $100.

Now, in one low-cost counter, you can measure Time interval measurement capabilities are
frequency up to 100 MHz, period down to 400 truly outstanding at the 5314A’s price. Instead
nanoseconds with 100 picosecond resolution, of limited single channel controls, or none at all,
and time interval with 100 ns resolution. Add the 5314A gives you both input trigger level
frequency ratio, ratio averaging, totalizing and slope controls for two input channels.

and a full complement of time interval measure- So now you can measure pulse widths or time
ment controls and you've got a package youd between pulses with stop and start commands
expect to find at almost twice the 5314As from either one or two input control lines.

HP’s frequency counters also save you time and money.

C —e

To find out more about HP's low-
cost laboratory grade counters and the
~ entire family of sophisticated and
versatile HP counters call your nearest
HP field office. Or write for the 3314A
and 5380 series data sheets and
electronic counter brochure.

Using state-of-the-art components
common to HP’s most sophisticated
counters, the HPS38( frequency
counter series offers high accuracy, high
input sensitivity, input attenuators and
direct counting for rapid, convenient
frequency measurement and
adjustments.

S381A 80 MHz. $295 ¢ 5}82A 225 MHz. $195 « 5343A 520 MHz. $650.

Prices domestic U.S. A, only

\ .1“33‘ NN 02902

HEWLETT ﬁ PACKARD

Al':
B

I

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington {301) 2568-2000. Chicago (312) 255-9800, Atlanta (404) 955-1500. Los Angeles (213} 877-1282
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New possibilities for
your Printed Circuit
Board

WIMA Mmlature

WIMA MKS 2
with a PCM of 5 mm__|

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

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

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for ®
our special
catalogue.

N

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 46815

(219) 483-3378

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

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

any count that is a multiple of 256
the construct also breaks down and
256 extra iterations are performed.
This bug is hard to detect, since it
occurs only at discrete values, which
might not be tested during program
development.
Bruce Komusin
Woodbury, N. Y.

Flywheels not that big

To the Editor: The interesting
special report on photovoltaics [“A
burst of energy in photovoltaics,”
July 19, p.105] included several
errors in the “Subsystems and Appli-
cations” section.

The flywheel being developed by
the Massachusetts Institute of Tech-
nology’s Lincoln Laboratory, shown
on page 120, is not a 1:10 scale
model, but one storing one tenth the
energy of a residential-sized system.
The actual linear scale is closer to
1:2.25. As a result, the “huge” fly-
wheel for a single residence de-
scribed on page 121 would have a
diameter of about 3 feet, not 14. It
would weigh between | and 2 tons
(as would batteries) and, as de-
scribed, would take dc power from
the solar array and produce regu-
lated 50-hertz ac.

The article should also have
quoted me as stating that, on a life-
cycle basis, a flywheel system is
expected to cost less than today’s
battery system and perhaps less than
an advanced battery system.

Alan R. Millner
Lincoln Laboratory
Lexington, Mass.

PROM programmer option

To the Editor: The author of “Soft-
ware-based controller simplifies
PROM programmer’’ ([July 19,
p. 147] shows a fine scheme for
utilizing the Intel Universal PROM
Programmer. But for those without
access to this programmer and its
particular personality modules, |
would like to suggest a program-
mable read-only memory program-
ming board for the S-100 bus that is
manufactured by Szerlip Enter-
prises, Harbor City, Calif.

The Szerlip board comes standard
for the 2708, 2716 (Texas Instru-

NSL 8932 PLANAR SILICON

PHOTOVOLTAIC CELL

High Sensitivity

Low Capacitance
Low Dark Reverse
Leakage
Inexpensive, Humidity
Resistant Package

NATIONAL
@ SEVICONDUCTORS

331 Cornelia Street Plattsburgh N.Y.
12901; (518) 5 160

2150 Ward Street Montreal Quebec
H4M 177; (514) 744.5

Stamford House.Altrincham WA141DR,
England
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Test Generation Services

offers you many advantages

s No capital investment

s Economical rates

= Accurate accounting of Test
Generation costs

= Eases internal manpower
requirements

= Firm fixed price quotations (Easy
to budge/forecast)

= Fast turn around

s Test programs are easily updated

s Complete documentation of test
program quality and content

s Processed in a format to be
compatible with your ATE (in
most cases)

= Produced to your test requrements

With minimal intormation supplied by you
Accurate circuit schematics
Parts list/identification
ATE which test program will restde
ROM Data or Custom LS| Data
Test Requirements (1.e., percent

detention, etc.)
SMC will provide you with a

comprehensive S-LASAR test program.
Write or call us tor further details.

=T T —

ScCIENTIFIC MACHNES CORPORATION
2636 Walnut Hill, Suite 200

Dallas, Texas 75229
(214) 357-9343 - Telex 73 2662
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If Leonardo da Umt
designed a visual

indicator today...
hedusen Burrnughs

SELF-SCAN° ,
har graph dlsplnv Ar

Leonardo da Vinci would have considered ﬁ s
Burroughs SELF-SCAN bar graph displays a @
designer's dream. These compact, flat panel, gas ; : o/ M
plasma indicators present instant analog displays i - W ,
with dlgltal accuracy. They're bright and easy-to- read ' o es LS i' f 4 \\ _
even in high ambient light. v B O P Taey T . /

n'

i

Hundreds of thousands of SELF-SCAN bar graph dusplays
are currently in use worldwide for process control systems and .
instrumentation, automotive and aircraft displays, panel meters Sn
and many other diverse applications. R ) :
Versatile SELF-SCAN bar graphs can be custom- des:gned mto 8 ey /P
practically any configuration. Standard models include dual linear dlsplays with
1/2% or 1% scales, a dual reset display for measuring values agaunst preset ranges, anda ;
120 element circular display. i /
You'll also appreciate their low cost drive circuitry and low power consumption. And wutr{no moving
parts, these rugged, reliable bar graphs are ideal for use in equipment subject to shock and vibration.
It's time you designed Burroughs SELF-SCAN bar graph displays into your equipment. Send for
specifications today. Burroughs OEM Marketing Corporation, P.O. Box 1226, Plainfield, NJ 07061,
(201) 757-5000. In Europe,
Langwood House, High Street,
Rickmansworth Hertfordshire,
England. Telephone
Rickmansworth-70545.
Also in stock at your local
Hamilton/Avnet branch.

Burroughs

For General Information 9 For Detailed Specifications 15



\T
\

1
\

b

-

E .
/ I / "; —_— AT COAN T -’;L =
/ | . _— RPNy P
g i d bt it 3 - i
/ ol SO G- b
> f > o

|

The Time
Machine.

The Time Machine is a trademark of Advanced Micro Devices
10
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Advanced Micro Devices
announces the Am9513 —an 8-bit
and 16-bit programmable System
Timing Controller.

It’s the most flexible, most
versatile, most powerful timing
device ever created.

The Time Machine replaces all
the timing and counting elements
in typical MPU-based systems.

You get an internal oscillator
and five programmable, general-

purpose, 16-bit counters on one
+5V chip. The counters can
count up, down, in binary or BCD.
And The Time Machine doesn’t
waste any time. It can achieve
speeds up to 7MHz!

Most old-time timers are lucky
to have six distinct operating
modes. The Time Machine gives
you twenty-two.

Why buy another timer when
you can own The Time Machine?

Advanced Micro Devices o

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

Electronics /September 27, 1979
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FREEDOM OF CHOICE FROM TECNETICS

Until now, the field has been pretty lim-
ited in low power, high reliability 400Hz
to DC single phase power supplies.
Tecnetics changed all that with the in-
troduction of its new 400 Series.

There are over 130 different power
supplies in all: 3, 6, 10, 15 and 20 watt
units with single, dual and triple outputs.
Output range is from 5 to 28 volts. Mili-
tary type components are standard and
High-Rel components are available. All
fully documented and ready to go.

And, look at some of the specs: MTBF
on single output units ranging from
70,000 hrs. standard to a mighty 180,000
hrs. on the High-Rel models, high effi-
ciency, overload protection, excellent

regulation, full encapsulation, and ther-
mal design with baseplate cooling.

So, when you're designing complex
military hardware, airborne instrumenta-
tion, or anyplace you have 400Hz to DC
power conversion requirements, look to
Tecnetics wide selection of power
supplies. Send for our catalog now.

400 Series Prices (1-9)

Single Dual Triple
3w $200 $245 $295
6W 210 255 305

10W 230 275 325
15W 240 285 335
20W 250 2985 365

Contact factory for prices on hi-rel units

tecneucs $he Power Conversion Specialists

P.0. Box 910, 1625 Range Street, Boulder, Colorado 80302 (303) 442-3837 TWX 910-840-3246
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1979 Electronics
Buyers’'Guide

The only book of its kindinthe  ["g, i "al 0 G uide
fle|d If you haven't got it, 1221 Ave. of the Americas
you're not in the market. | New York, N.Y. 10020
Yes, please send me _______copy(ies) of 1979 EBG.
| 9 Iv:. enclosed $30 per copy delivered in the USA or

B . ana
To insure prompt de'“{efy I U I've enclosed $52 per copy for delivery elsewhere
enclose your check with | Name
this coupon. Company

. . Street .

1979 edition available | ciy State zip
indupe. L
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Readers’ comments

ments’ version), or 1702. Additional-
ly, with its operating instructions,
jumpers for just about any PROM or
erasable PROM are easily made. All
timing and voltages are software-
programmable.
Donald M. Dodge
Gardena, Calif.

Take the red out of your eyes

To the Editor: Thanks for the edito-
rial of Aug. 2 in support of the four-
day work week [“A timely idea
deserving consideration,” p. 12].
agree with you that this is an idea
whose time has come. Actually, a
change in our medieval five-day
work week with two wecks off each
year for good behavior (vacation) is
long overdue.

1 don’t think you will get any
support for this plan from the Insti-
tute of Electrical and Electronics
Engineers, since it is politically
impotent. In addition, the political
naivete, or more frankly the political
stupidity, of engineers is so appalling
that [ think most of us will timidly
wait for the trade unions to fight this
battle for us. As you know, our five-
day work weck and two-week vaca-
tion was won by their *hit the
bricks” job action sacrifices.

Isn’t it ironic that President Car-
ter and the Department of Defense
are against our patriotic four-day
energy-saving work week.

Just as coal miners succumb to
black lung disease, I think electron-
ics engineers will dic economically
from red-eye malaise. Red-cye mal-
aise causes real-time blindness that
renders enginecers unable to sec the
real world of cost-of-living raises and
pension adjustments to keep up with
inflation, portable pensions, sabbati-
cals, and better tax schedules that
would end job hopping as a loss of
pension rights and an exercise in
futility, etc. When it comes to the
economic state of the art, engineers
are still living in the Stone Age.

Don’t you think it’s time we
invented the me-too flu, or do politi-
cally timid engineers really believe
that the meek shall inherit the
earth?

A.J. Andres
Orange, Calif.
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When you go big £
in flex circuits /&8

Go right with
Rogers.

If your usage of flexible circuits will be
high volume, start your new project with a
company that can deliver.

Rogers’ unique in-house capability to
meet demanding requirements for flexible
laminates gives you a flying start on
truly cost-effective flexible circuitry.
Roll-to-roll processing in greatly
expanded production facilities further
contributes to economy.

Rogers has in-depth engineering support
for your program and responds promptly
to requests for application engineering
assistance. One call to (602) 963-4584 will
put you on the way toward uniformly
reliable, high-volume flexible circuits.

Circuit Systems Group

Rogers Corporation

Chandler, Arizona 85224 ROGEIE
(602) 963-4584

EUROPE: Mektron NV, Gent, Belgium JAPAN: Nippon Mektron, Tokyo
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EXPANDED
ZIP DIP® 1l
Socket/Receptacle

Series

NEW TEXTOOL MODELS TEST
UP TO 64 PIN 900 MIL DEVICES

TEXTOOL's expanded ZIP DIP Il socket/recep-
tacle series (12 different sizes) now offers new
models capable of testing 64 pin 900 mil, 48
pin 600 mil, 42 pin 600 mil, and 28 pin 400 mil
devices.

Versatile ZIP DIP 1l sockets feature an
enlarged entry for use with an even wider range
of devices and a flat top plate for easier entry
and extraction. Contacts are on even 100 mit
spacing (300, 400, 600, and 900 mil) for more
convenient mounting on standard hardware.

A built-in **stop™ insures that the ZIP DIP
Il handle can’t be easily overstressed. Top
mounted assembly screws facilitate the re-
placement of damaged or worn internal parts.
TEXTOOL has strengthened both hardware and
plastic for increased reliability and screw
mounting of the socket to the ZIP DIP |l recep-
tacle makes possible a more positive locking

system.
/ The ZIPDIP It
= receptacle
/ (shown with socket
mounted) has all

the features of previous

ZIP DIP receptacles, yet at a

lower price. It virtually eliminates mechanical

rejects, is a disposable plug-in unit requiring

no soldering and has a typical life of 25,000-

50,000 insertions. The receptacle is ideal for

high volume hand testing and, since replace-

ment time is eliminated, a test station can

process literally millions of devices before it
must be replaced.

Detailed information on these and other
products from TEXTOOL . . . IC, MSI and LS
sockets and carriers, power semiconductor
test sockets, and custom versions ... Is
available from your nearest TEXTOOL sales
representative or the factory direct.

PRODUCTS, INC.
1410 W. Pioneer Drive - Irving, Texas 75061

214/259-2676
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Two American entrepreneurs find their own niche
in semiconductor business through Swiss connection

The entrepreneurial spirit of Silicon
Valley is not dead yet—it just has to
go to Europe to breathe. The foun-
ders of Xicor Inc. came to that
conclusion after searching the valley
for a manufacturer to build the
semiconductor invention on which
they base their company.

S. Allan Kline and Raphael Klein
designed a nonvolatile random-
access memory. “Our first thought
was to have the chips we designed
built by custom semiconductor
houses here in the U.S.,” explains
Allan Kline, chairman of the Sunny-
vale, Calif., company and a former
director of Intersil Inc. “But we were
discouraged. All the manufacturers
are production-limited and wouldn’t
deliver for six months.”

Looked to friends. So Allan Kline,
57, contacted some friends from the
young days of semiconductors in
California who now are at Ebauches
Electroniques SA in Marin-Epagnier,
Switzerland. Kurt Hubner is now
general manager of the semiconduc-
tor manufacturing division of
Ebauches, and Hans G. Dill is in
charge of integrated-circuit manu-
facturing. Between the two, they
convinced Allan Kline that

Ebauches, whose parent company is
a privately owned watchmaker and
one of the largest suppliers of
watches and watch chips in the
world, would be able to handle the
requirements.

So Raphael Klein, Xicor’s presi-
dent, flew over to check out
Ebauches’ manufacturing facilities.
“We needed to have an intimacy
with the company that built the
part,” explains the 36-year-old Is-
raeli-born physicist. He knew that
making the new RAM, which relies
on a relatively new operating phe-
nomenon and uses three-level poly-
silicon processing [Electronics, Sept.
13, p.39] would require a special
relationship with their counterparts
at Ebauches.

“I gave the facility the white-glove
check, and it was cleaner than
anything I’ve seen in Silicon Valley,”
says Raphael Klein. He is qualified
to draw the comparison, having
spent much time in the valley at
Monolithic Memories Inc., at Na-
tional Semiconductor Corp., at Fair-
child Camera and Instrument Corp.,
and at Intel Corp. Most recently, he
had been consulting and had been
instrumental in setting up many

Teamwork. Xicor founders S. Allan Kline and Raphael Klein, second and third from left,
designed the RAM that Kurt Hubner, left, and Hans G. Dill of Ebauches Electroniques make.
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TEKTRONIX

thinks your logic analyzer
should be as versatile

as you are

So ours let you sample synchronously and asynchronously.

@ M
\ .

W\

Use the 7DO1F
for hardware
and software
applications.

As a digital designer you must  Tektronix Logic Analyzers are  make our Logic Analyzers

be versatile enough to do the versatile. In the synchronous versatile. So you can do to-
entire design job. Logicand tim- mode, examine software flow day’s job and tomorrow’s. So
ing. Software and hardware using the clock of the system you can change applications
analysis. Activity on and off under test—up to 20 ns sam- without changing your logic
the bus. pling rate. Switch to asynchron-  analyzer.

And so you need a logic ous and sample with the Logic ~ Contact Tektronix Inc., PO. Box
analyzer that lets you syn- Analyzer's own clock—up to 500, Beaverton, OR 97077. In

s . ; Europe, Tektronix, Ltd.
chronously verify logic and 10 ns sampling rate. Pulse PO. gf,x 36, St. Peter Port

trace program flow on the bus;  anomalies and timing oroblems Guernsey, Channel Islands.
then asynchronously verify tim-  are out in the open, where you

ing sequences and examine can see them. With one logic

chip to chip transactions off the  analyzer. -
bus. A logic analyzer, in short, Synchronous and asyn- -IEKtronlx
as versatile as you are. chronous sampling: it helps TEo e

TEKTRONIX LOGIC ANALYZERS THE VERSATILE ONES

For immediate action, dial our automatic
answering service, 1-800-547-1512
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An ElectricallElectronics Company
4600 Old Tronsides Drive. Santa Clara, CA 93030
For a Glinehfixer catalog. call Bob Loremzen
at (O UNK-6800
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XV11 INTERNATIONAL IMAGE. SOUND AND ELECTRONICS SHOW =

4 large exhibitions dealing with:

{73 In Palace No. 1 (A) The Palace of Con-
there will be manu- gresses (B) will
K facturers of radio house the largest

and TV who will
demonstrate their state-of-the-art
know-how in the production of hi-fi
systems, comprising amplifiers,
modular sets, tuners, and other
accessories. The exhibition will be
highlighted by the most modern
sound and image recording and
playback equipment.

aside for sound, is

©@
where the profes-

sional and the amateur will find
everything relating to hi-fi, public
address. sound and vision record-
ing and playback, musical instru-
ments and show illumination.

The Fair Palace
(C), specially set

photography show
in our country. Here the visitor will
find equipment, from the simplest
to the most sophisticated, includ-
ing complex professional develop-
ing and processing units. More-
over, supplementing the Photo-
graphic Show. will be the whole
wide, fascinating range of audio-
visual equipment

) o i be"ex.
(fl,\\_ hibited in the Fif-

tieth Anniversary
Palace (D), together with produc-
tion systems and materials for
electronic design, measuring and
control instruments, communica-
tions (both at the highest technical
and professional level and for
radio hams) and security systems,

65,000 SQ. M. OF SHOW SPACE WITH 380 EXHIBITORS
REPRESENTING 1200 FIRMS FROM 30 COUNTRIES.
FAIR GROUND (20-28 OCTOBER, 1979) BARCELONA-SPAIN
Information;
Avda M* Cristina, Palacio n° 1 Barcelona-4 (Espana)
Tel. 223 3101-Telex 53117 FOIMB-E
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companies with high-pressure oxida-
tion facilities to greatly cut the
wafer-processing time.

Raphael Klein set to work helping
Ebauches gear up for the Xicor
memory —the Swiss company’s first
industry-standard component. In
fact Ebauches had just changed
from metal-gate complementary-
MOS processing to polysilicon gate
when Klein arrived.

Due on shelf. All that was just
over a year ago, and now Xicor says
production at the Swiss facility has
moved into high volume. As soon as
negotiations with two major distri-
buting firms are settled, Xicor can
begin to stock its distributors’
shelves with the parts.

The two Xicor founders are not
afraid of pressure from the semicon-
ductor giants, they say, because the
1-K nonvolatile RAM complements
the market. ““It has its own niche and
doesn’t make anything obsolete,”
says Raphael Klein.

The two physicists —during World
War II, Allan Kline worked on the
Manhattan Project, which developed
the atomic bomb—are pleased with
the friendly agreement with
Ebauches. ‘““We're partners, and
from the start we've had no prob-
lems. Each company can go its own
way and Ebauches is frce to market
the part as it sees fit,” says Allan
Kline, whose entreprencurial endea-
vors have carried him into other
industries. For example, he is cur-
rently involved in the development of
new technology in the food industry
as well: a healthful *junk-food™
snack made from yogurt and wheat
based on a new process that puffs the
proteinaccous part of the grain and
not the starch.

Klein and Kline are excited by the
challenge posed by their new high-
technology company—a spirit they
feel has long left the large, central-
ized semiconductor companies. Xi-
cor, which is now just a handful of
people, will eventually build a plant
in the U.S. Says Allan Kline, “We
believe that with top-quality techni-
cal and marketing people, you can
grow a company in a very decentral-
ized fashion and maintain the origi-
nal spirit.” O
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TO-5 RELAY UIPDATE

Maglatch TO-5:
The little relay
that never forgets

That's literally true, Onee set with a short pulse of coil voltage,
Teledyne's magnetic latching TO-5 relay will retain its state until
reset or reprogrammed — even if power fails completely. And
beeause it never forgets its lust instruction, halding power is
not required.

This inherent power conservation makes the Maglateh TO-5
ideal for any application whers power drain is critical. In addition,
its submininture size fits it perfectly to high density pe board
packaging. And for RF switching applications, the low inter-
contact capacitance and contact eirenit logses provide high isolation
and low insertion loss up through UHF,

The Maglatch TO-5 is available in SPDT, DPDT and 4PST
versions, and ineludes commercial /industidal types as well as
military types qualified to “L,” “M"™ and “P" levels of
MIL-R-39016.

If you need more information about the little relay with
the non-destructible memory, call or write today,

/T TELEDYNE RELAYS

12525 Daphne Avenue, Hawthome, Callfarnia 80260 « (213) 777-0077
U.K. Sales Office: Hemthrow House, Bath Rd. MX, TWS 90Q » U1-B87-2501
Esmpean Halrs.: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W. Germany = 5121-70081 1
Cucle 17 on nadr sasvics cord



Scientists and engineers find
computer systems powerful tools

and control.

Why?

Interfacing power. Today’s
Hewlett-Packard desktop com-
puter systems have such high
performance interfacing features
as direct memory access (DMA),
vectored priority interrupt (up
to 15 levels) and Enhanced
BASIC and HPL programming
languages. One model gives
you up to 449K bytes of fully
usable memory; another offers
assembly language. Imple-
menting your data acquisition
and control system is as simple as
choosing from one of four inter-
face protocols on plug-in cards:
HP-IB, Bit-Parallel, BCD or
RS-232-C.

Days, instead of weeks. You can
unpack a system and have it
up and running on a production
line, or in the lab in about one-
third of the time you’d expect.
Days, instead of weeks or even
months.

From lab to production line. Once
it’s up, your test and control
system can move with ease from
one environment to another
with no hardware or operating
system changes. This kind of
flexibility, coupled with the pow-
er and sophistication of today’s
models, makes an HP desktop
computer the logical choice for
your data acquisition and con-
trol needs.

VwesNesve
L 1. [v1S]

Friendly.
Together
with the
power to
handle your
big data acquisition and
control problems, to-
day’s systems retain
the reliability and
ease of use that have always
characterized HP desktop computers.



today’s desktop
for data acquisition

DESIGNED FOR

SYSTEMS
HP-IB: Not just a

HP-IB is much more than

just HP’s implementation

of IEEE Standard 488-78.

It reaches beyond IEEE-

488-78 to cover the oper-

ational area as well as the

mechanical, electrical and

functional specifications. For

example, HP-IB systems in-

corporate a built-in, high

level I/O language that saves you

the time and expense of writing

instrument drivers and configuring

operating systems. It means powerful

interfacing through a system in

which a lot of the work has been
done for you.

S ——
Expand
your system

through HP |
peripherals.

Many data acquisition and control
applications require external mass
storage for large volumes of data.
HP mass storage media include
high speed flexible discs capable of
handling data at burst rates and
a selection of fixed discs offering
storage up to 120M bytes. These
and other input and output peripherals
tailored for HP desktop computers
allow you to configure the system that
meets your needs today and accom-
modates future growth, as well.

HEWLETT .h

m i W

standard, but a de- |
cade of experience. i’-ff‘—%

—_— SIS e —an
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A wide selection.

We build a broad range of desktop
computers, with one just right for your data
acquisition and control application. From
the low cost HP 9815 through the HP 9825,
the standard for HP-IB controllers; the
HP System 35 with BASIC and assembly
language; and the HP System 45B

with advanced graphics capability, every
HP desktop computer has superior
interfacing characteristics in terms of human
engineering, ease of use and power.

A growth path.
HP can meet ex-
panding needs with
communication links
from desktop
computers to
HP 1000 series
computers. For
multi-user,
multi-tasking
problems, HP
1000 systems of- ¢
fer a range of
compatible RTE
operating systems with
software options for data base manage-
ment, factory data collection and graphics.
For more information. Call
1-800-821-3777, extension 137, toll-
free, day or night (Alaska and Hawaii
included). In Missouri, call 1-800-892-7655,
extension 137. Or, call your nearest HP
office for a demonstration.

097

PACKARD

3404 E. Harmony Road, Fort Coitins, Colorado 80525

For assistance call the HP regional office nearest you Eastem 301/258-2000,
Western 213/877-1282, Mwdwest 312/255-9800, Southem 404/955-1500, Canadian 416/678-9430
Ask for an HP Desktop Computer representative
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ZILOG’S ZBOOO S HiE
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Zilog's powerful Z8000, the gener-
ation-ahead 16-bit microprocessor
that delivers big computer perform-
ance at microprocessor prices, is on
the shelf today at Zilog distributors
around the country. Order it as the
40-pin Z8002 with 64KB direct
addressing, $107.10* Or, choose the
48-pin Z8001 with 8 MB segmented
addressing, $139.30* Supporting

it is the versatile PDS 8000 family
of development systems.

The base package,
the Model 10.

Your most economical entry to
Z8000 product development. Every-
thing you need to start your Z8000

software development: a 64K byte
microcomputer, CRT dual floppys,
interfaces, 9-slot card cage, power
supplies, a Z8000 software develop-
ment package, operating system,
editor, linker and utilities. $10,500*

Try it out with

the Model 15.

Everything in the PDS 8000

Model 10, plus Zilog's Z8000
Development Module, a Z8000
based computer board with 2K words

of EPROM (expandable to 8K
words), 16 K words of dynamic RAM
(expandable to 32K words), dual
serial interface, 32 programmable
/O lines, four 8-bit programmable
counter-timers and a generous wire
wrap area. $11,995*

For more complex ideas,
Models 25 and 30.
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An affiliate of
EX(ON ENTERPRISES INC.

These two PDS 8000 models parallel
the capabilities of the Model 10

and 15 but give you the added power
of 10 megabytes of rack-mounted
hard disc drive. $20,000*

and $21,500*

For complete hardware
characterization.
Coming soon, an emulation sub-

system for your PDS 8000. It will
provide total hardware development

~_ 7

support capability for the Z8000 as
well as the Z8.

For more

information, write.

We'll send you a complete packet
of technical data on the PDS 8000
family and Z8000 Development
Module together with the name and
location of your nearest Zilog
distributor. Address: Zilog, 10460
Bubb Road, Cupertino, CA 95014.
Orcall (800) 538-9367 toll free.
(In California call (408) 446-4666.)

“Suggested Domestic U.S prices only.

Z8001 and Z8002 prices are for quantity 100

/
“h
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Editorial

Which way is up?

Just what is progress? What at one time were
obvious answers have in many cases become
questions. Or, in the words of William H.
Davidow, vice president and general manager
of Intel Corp., ““As the world has become
more complex and sophisticated, it has become
increasingly difficult to determine what
constitutes progress.”

Focusing his views on electronic technology
in general and computers in particular,
Davidow says that everyone involved with
computers would believe that the transistor
was good, integrated circuits were better,
and semiconductor memories represented a
further advance, “‘and that VLSI [very
large-scale integration] is essential to the
continued progress we hope to make within
the next few years.”

Now take a look at microcomputers. As
Davidow observes, “the first generation of
microcomputers was good, the next generation
was better, and future generations of these
products will be even more significant.”” They
will do more, be more complex, and lead
more quickly to the development of new
products. And when this comes to pass, the
world will be a better place for all of
us —engineers, business executives, and the
five-year-old across the street who this month
marched bravely off to his first day of
kindergarten.

But hold, cries Davidow; that is not
necessarily so. “I feel compelled to say that
it is no longer evident to me that to maintain
the existing rate of progress is optimum. And
it is no longer evident that the majority of
microprocessor users are going to be capable
of exploiting the next explosion in
microprocessor technology. . . . However,
it may be true that rapid technological progress
is going to slow the use of microprocessors
to an increasingly narrow spectrum of
applications.”” Davidow’s point is that as
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microcomputers become able to handle
throughput faster, they will become suitable
only for that higher order of jobs that requires
such speed and power. Thus, their horizon
will constrict to enclose fewer opportunities,
reducing their commercial appeal.

Gordon E. Moore, president of Intel and
Davidow’s boss, has preached much the same
gospel —that there is a point at which growth
outstrips utility. So taking Davidow’s corollary
to Moore’s law and applying it to electronic
technologies of all sorts, one must wonder if
all the complexity and progress possible are,
indeed, usable or even useful. After all, what
good is the sweat and toil in the laboratory
if what emerges is admired and valuable only
to a handful of fellow scientists or
ultrasophisticated users?

Clearly, what has made electronic technology
so pervasive in the past decade or so is its
promise of the most good for the most people:
“Great idea!” says the populace: “Why didn’t
someone think of it sooner?”” But equally
clearly, what brought the electronic technologies
to this high level in the first place was the
impetus that has been lent them by military
considerations — the Government’s concern
over both conventional national defense and
the space program. Indeed, the next big leap
in semiconductors seems likely to come from
the Department of Defense’s Very High-Speed
Integrated Circuit (VHSIC) program, and its
results are intended to please the generals,
not the populace.

Davidow’s and Moore’s remarks make
sense in terms of a world at peace with itself.
But with the Salt 2 Treaty having such
difficulty passing the Senate, the arms race
is alive and kicking, and complaints that
technology is becoming needlessly complex
are likely to go unheeded. At least for the
foreseeable future, progress will continue to
push performance, whatever its drawbacks.
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Our programmer isn’t sidetracked
by every new PROM.

Dozens of new PROMSs come
along every year.

Many of them are obviously dif-
ferent: different technologies, config-
urations, speeds, pinouts. Some have
more subtle differences. A specific
PROM may be altered by the manu-
facturer to require a different pro-
gramming algorithm, for instance.
Your problem? How to keep both
your programming equipment and
your knowledge of PROMs current.

One PROM programmer has
kept pace.

Pro-Log’s Series 90 PROM pre-
grammer is still as up-to-date today
as it was when we introduced it in

1974. The secret? A design that lets
you update your programmer eas-
ily, quickly and inexpensively.

Our plug-in persornality mod-
ules now let you program more than
R00 different PROMs. We constantly
monitor PROM technology. modify-
ing personality modules or develop-
ing new ones as PROMs change and
new PROMs come along. We work
closely with PROM manufacturers
and get their approval on all new
modules.

Need a selectable baud rate
RSR32 interface, Checksum, CMOS
RAM buffer, paper tape reader, TTY
control, or parallel input/output?
Easy. We can add what you need to
your basic control unizg, even if it's
one of the units we made in 1974.

We also provide you with the
latest PROM information.

Our recently published 98-page
PROM User's Guide includes chap-
ters on PROM selection and PROM
technology plus a complete PROM
cross reference. Our PROM Pro-
grammer Comparison Guide helps
you evaluate programming fea-
tures. To get your free copies, call or
write Pro-Log Corporaticn, 2411
Garden Road, Monterey, CA 93940,

phone (408) 372-4593.
T[L|PRO-LOG
C] CORPORATION

Microprocessors at your fingertips.
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“THE
AmZ8000
IS BETTER”

Learn why.

Advanced Micro

Devices is offering a 4-day
seminar on the AmZ8§000).
For all the facts, call (408)
732-2400, ext. 2325.

Advanced
Micro
Devices

n

Q01 Thompson Place
Sunnyvale, CA 94086
Telephone: (408) 732-2400
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Meetings

International Electrical and Elec-
tronics Conference and Exposition,
IEEE, Exhibition Palace, Toronto,
Oct. 2-4.

ATFA/79—Advanced Techniques in
Failure Analysis Symposium and Ex-
position, International Society for
Testing and Failure Analysis (Re-
dondo Beach, Calif.), Airport Mar-
riott Hotel, Los Angeles, Oct. 8-11.

Annual Meeting of the Optical Socie-
ty of America (Washington, D. C.),
Genesee Plaza Holiday Inn and
Americana of Rochester, Rochester,
N.Y., Oct. 8-12.

International Symposium on Electro-
magnetic Compatibility, IEEE, Town
& Country Hotel, San Diego, Calif.,
Oct. 9-11.

Symposium on Industrial Technolo-
gy, Innovation and Industrial Devel-
opment, Massachusetts Institute of
Technology, Cambridge, Mass., Oct.
16-17.

Fifth Annual Fall Symposium, Inter-
national Word Processing Associa-
tion (2360 Maryland Rd., Willow
Grove, Pa. 19090), Shamrock Hil-
ton, Houston, Oct. 16-18.

12th Annual Connector Symposium,
Electronic Connector Study Group
(Box 1428, Camden, N.J. 08101),
Cherry Hill Hyatt House, Cherry
Hill, N. J,, Oct. 17-18.

Computers in Aerospace Conference
II, American Institute of Aeronau-
tics and Astronautics et al., Hyatt
House, Los Angeles, Oct. 22-24.

Ninth Annual Conference, Associa-
tion of Computer Programmers and
Analysts, Washington, D.C., Oct.
22-24.

Defense Electronics in the 1980s
Symposium, Electronic Industries
Association, Jack Tar Hotel, San
Francisco, Oct. 23-25.

24th IEEE Machine Tools Confer-
ence, IEEE, Troy Hilton Inn, Troy,
Mich., Oct. 23-24.

Semiconductor Test Conference,
IEEE, Cherry Hill Hyatt House,
Cherry Hill, N. J., Oct. 23-25.

Newport Conference on Fiber-Optic
Markets, KMI Inc. (20 Fairwell St.,
Newport, R.I. 02840), Sheraton
Islander, Newport, Oct. 25°26.

Optical Signal Processing for Cl
(Command, Control, Communica-
tions, and Intelligence), Society of
Photo-Optical Instrumentation En-
gineers (Bellingham, Wash.), Mar-
riott Hotel, Boston, Oct. 29-30.

NCF-NEC/79—National Communi-
cations Forum/National Electronics
Conference, National Engineering
Consortium Inc. (Oak Brook, Il
60521), Hyatt Regency O’Hare,
Chicago, Oct. 29-31.

Autofact II—the Automated, Inte-
grated Factory of Tomorrow Confer-
ence and Exposition, Society of
Manufacturing Engineers (Detroit,
Mich.), Cobo Hall, Detroit, Oct.
30-Nov. 1.

Interface West/79—Third Annual
Data Communications, DDP and Of-
fice Automatic Systems Conference,
Interface West (Framingham, Mass.
01701) et al., Anaheim Convention
Center, Anaheim, Calif., Oct.
30-Nov. 1.

64th Convention, Audio Engineering
Society Inc. (60 East 42nd St., New
York, N. Y. 10017), Waldorf Asto-
ria, New York, Nov. 2-5.

Short courses.

Introduction of Teleprocessing Soft-
ware, three-day session in various
cities; the first Oct. 3-5 in New
York. Write to Datapro Research
Corp., 1805 Underwood Blvd., Del-
ran, N. J. 08075, or call (800) 257-
9406 or in N. J. (609) 764-0100.

Software Reliability Technology, an
Oct. 11-12 seminar in Rosslyn, Va.
Write Software Research Asso-
ciates, P. O. Box 2432, San Francis-
co, Calif. 94126, or call (415) 957-
1441.
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Perkin-Elmer designed the
new Micralign Model 200 to be
the most cost-effective pro-
jection mask aligner available.
In performance, it achieves 2-
micron geometries or better
in production, distortion/mag-
nification tolerance of 0.25
micron, and 4 percent uni-
formity of illumination. Options
available include automatic
wafer loading and automatic
alignment. Soonto be available:
deep UV optical coatings for
still smaller geometries.

Compared to the leading
step-and-repeat aligner, the
Micralign Model 200 delivers
outstanding performance for
not much more than half the
cost. It takes about a quarter
of the floor space. It provides
consistently higher throughput
regardless of die size.

The Model 200's remarkable
performance is the result of a
number of major innovations.

Improved optical design

and fabrication

Weimproved the optical design
to provide increased resolution
and depth of focus. Optical
manufacturing tolerances are
five times tighter to ensure
precise overlay from aligner

to aligner.

Near-zero vibration

We minimized vibration. We
constructed the Model 200
with two frames—one inside
the other. The inner frame
which carries the projection
optics and carriage drive, is
compiletely isolated from the
outer frame

Introducing the
Micralign 200 Series.
Higher throughput
than step-and-repeat
at a muc