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@ Circult Board Testing Update/No. 2 in a series from Hewlett-Packard

ACCEPTABLE PRODUCT YIELD IN FINAL TEST—THE BOTTOM LINE
FOR A COMBINATION OF IN-CIRCUIT AND FUNCTIONAL TESTING.

In-circuit testing is a powerful test
approach. But today’s complex prod-
ucts require more than in-circuit
testing. Higher and higher PC board
yields are required to maintain an
acceptable product yield in final testing.

Leverage product yield.

The addition of advanced in-circuit
test techniques, together with func-
tional testing, adds that extra increment

to your PC board yield as shown below.

X* Testing

Iny-Circunt
Testing

N = Number of PC
Boards in Product

25 50 75 100
PRODUCT YIELD (%)

For example, in a five PC board
product, increasing the PC board
yield from 75% to 98% will leverage
product yield from 23% to 90%. This
can result in substantial savings,
since the cost of fault detection in-
creases dramatically with each
production step.

What is advanced in-circuit
testing?

In-circuit testers contact each PC
board node through a bed-of-nails
fixture. The system switches from
component to component and “‘in-
spects’’ for value, placement, etc.
Today, the wide diversity of compo-
nent values, tolerances, com-
ponents, and interconnections, means
that conventional in-circuit tech-
niques often leave some parameters
untested.

On the other hand, the HP 3060A
Board Test System ($74,000* for
standard operational system) utilizes
advanced techniques that allow
component isolation in commonly
found but difficult circuit config-
urations. For example, a .01 uF

HP's ADVANCED IN-CIRCUIT TESTING
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capacitor can be measured to an ac-
curacy of 4% even when it is shunted
by a 1000 Ohm resistor. The key to
this measurement is a phase syn-
chronous detector. This is a valuable
tool for measuring components and
circuits with significant real and reactive
characteristics.

Functional testing makes

the difference.

The standard HP 3060A also has a
useful set of analog and digital testing
tools. It incorporates board level
stimulus/response testing in order
that components such as opera-
tional amplifiers, DACs and opto-
electric devices can be tested. This
functional testing permits circuit para-
meters, such as frequency and
period, to be measured and circuit
adjustments made. The 3060A’s
functional testing capability extends
to digital pattern, analog and com-
bined circuits. For example, the
3060A can be used to test a D/A con-
verter by applying digital pattemns
and then monitoring the analog out-
put voltage.

Circle 900 on reader service card

At-speed testing of micro-
processor boards.

The big news in PC board testing

is the microprocessor. Conventional
digital testers do not have the mas-
sive data storage required to test micro-
processors. But the HP 3060A uses
an HP developed technique called
Signature Analysis to test these micro-
processor boards at operating speed.
The 3060A collects lengthy bit streams
at circuit nodes and converts them to
short, four-character hexadecimal sig-
natures. Under test, the bit stream
signature at each circuit node is com-
pared to the expected value, making

it easy to locate nodes with faulty sig-
natures. This data compression tech-
nique makes microprocessor-board
testing manageable. Company after
company is becoming convinced

that HP’s signature analysis technique
is the right solution to testing micro-
processor boards.

SIGNATURE ANALYSIS
Stop Start
- v
(830 0) (5 {0 ETSMIRTIIE 01001
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For complete details.

There are other benefits to PC board
testing with the HP 3060A. To get
complete details, send for our HP 3060A
data sheet, or contact your HP field
engineer.

* Domestic U.S.A. price only

HP Circuit Testers—
The Right Decision
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1507 Page Mill Road. Pa'o Alto, Cahforma 94304

For assistance call Washington (301) 944-5400, Chicago (312)
255-9800, Atlanta {404) 955-1500, Los Angeles (213) 877-1282
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SURPRISEK!

HP's Bright New Light Bars
o} Joqr l l apegn !
(ll‘L ‘Ql‘;o
HP introduces a new way to illuminate your message boldly and brightly with Light Bar Modules.
The universal pinout arrangement allows you to connect these Light Bars in parallel, series, or series/parallel
configurations. Vary the amount of current, and you can vary your light output to match or contrast with ambient light
levels. Available in either High Efficiency Red, Yellow or Green, they are ideal for illuminating legends, as indicators,
bar graphs, or for lighted switches.
HP’ Light Bar Modules come in two sizes, are X-Y stackable, and flush mounting is easy and convenient. The
HLMP-2300/2400/2500 Series Light Bars are 8.89mm x 3.81mm (.35in x
.15in) with prices starting at $1.15* in quantities of 1000, and the HLMP-
2350/2450/2550 Series measure 19.05mm x 3.81mm (.75in x .15in) with
prices starting at $1.75* in quantities of 1000. ;
For more information or immediate off-the-shelf delivery, call any HEWLETT
franchised HP distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet,
For assistance call: Washington (301) 258-2000, Chicago (312)

Pioneer Standard, Schweber, Wilshire or the Wyle Distribution Group
(Liberty/Elmar). In Canada, call Hamilton/Avnet or Zentronics, Ltd.
255-9600, Atlanta (404) 855-1500, Los Angeles (213) 877-1282
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PACKARD

1507 Page Mili Road, Palo Alto, California 94304

*U. S. Domestic Prices Only
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MICROPROCESSORS MADE EASY

HP’s new 5036A
Microprocessor Lab is a
50 hour hands-on course
that makes it easy for
you to learn about hard-
ware, software and
troubleshooting — at your
own pace.

HP’s new 5036A Microprocessor
Lab is designed for self-study or
classroom use and allows you to
place emphasis on all three basic
areas of microprocessors. It comes
with a 20-lesson, 454-page textbook
and a briefcase-contained micro-
computer lab designed to give you
maximum “hands on™ experience.

02825

Circle 2 or reader service card

Hands On Hardware Guides

You Through.

You learn rapidly as you study

the text. then see the results

of the programs you enter on the
keyboard, or trace system faults in
troubleshooting practice. Extensive
system labeling and strategically
located LED's make it easy to corre-
late system behavior with theory for
faster and better learning.

Software Achieves Two Goals.

The programming lessons let you
understand how programs work and
teach you to write simple programs.
Built-in programs give instructional
examples that start you learning
quickly.

HEWLETT h

Extends You Into Troubleshooting.
You learn advanced techniques

of troubleshooting. The lab and
optional troubleshooting tools listed
below provide you with the knowl-
edge and hands-on practice you
need to trace microcomputer system
faults down to the component level.
And you can use the optional tools
in everyday troubleshooting.

To order the quick and easy
course in microprocessors, or for
complete information, contact your
nearby HP field sales office.

Prices: 5036A Microprocessor
Lab, $800*; Accessories for Trouble-
shooting practice are the HP 5024A
Logic Troubleshooting Kit, $625*;
HP 5004 A Signature Analyzer, $990*

*Domestic U.S. Prices
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Highlights

Cover: Discouraging the data thief, 107
Large-scale integrated circuitry is the best
way of implementing the IBM-developed
and Government-sponsored data encryp-
tion standard. Commercial users like its
reasonable cost, and even critics concede
the code is reasonably hard to break.
Cover is by Ann Dalton.

Thin-film heads double disk density, 86

Ferrite heads seem likely to follow core
memories into obscurity, as IBM Corp. and
other manufacturers of disk drives switch
over to smaller, thin-film types.

How to cut microprogramming time, 121

Build a writable control store—a develop-
ment tool consisting of microprocessor-
controlled random-access memories and
capable of communicating with any soft-
ware development system.

The news inside a real-time 1-GHz scope, 131

An upgraded monolithic process, special
packages linked by unique connections,
and ingenious linear circuit design are all
needed to display subnanosecond events
without sampling.

. . . and in the next issue

First part of a two-part article on field-
programmable logic . . . SAW technology
surveyed . . . parallel processing in mini-
computers: first of two parts.
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Publisher’s letter

COmputer crime, in which a clever

thief rips off banks and other inst-
itutions by getting the machines to
steal, often emerges in the news
media as an amusing scam pulled off
by an electronics age Robin Hood.
But breaking into data files is not a
laughing matter —this form of crime
is costing millions.

A solution to this problem is data
encryption now made possible by the
preparation of a national Data
Encryption Standard (DES) and the
development of data communica-
tions equipment to implement the
standard. As a result, the market for
this equipment and the digital inte-
grated circuits crucial for making
data encryption possible is about to
explode.

The special report on data encryp-
tion in this issue (p. 107) discusses
the new standard and how it is being
realized. It also describes how the
National Bureau of Standards deter-
mines that equipment meets the
standard before certifying it. Al-
though the chip makers and the
hardware producers are off and
running, there’s still some controver-
sy surrounding the potential for
cracking the DES algorithm, accord-
ing to communications and micro-
wave editor Harvey Hindin.

“The DES appears to be secure for
now, but technology will catch up
and eventually it may be cost-effec-
tive to break the code. It depends on
how much the code breaker wants to
spend,” Harvey explains.

The national campaign to stop litter

bugs may have to move into space
as well. “The simple fact is we have
been slovenly in our satellite pro-
grams,” Harvey Hindin comments.
His probing the news story about
space junk (p.96) underscores that
the Skylab crash expected shortly is
only one part of the problem.

The junk accumulated over the
years and still floating around in
space is the main problem. The
chances of a newly launched satellite
running into the litter are increasing.

Even one of the solutions—send-
ing a space craft to sweep up—has
touchy ramifications, says Harvey.
It seems the Russians are concerned
that a U. S. garbage collector could
be used as a cover for a satellite
destroyer that would knock out
Soviet birds. )

e
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Searching
for signals

buried
in noise?

New
Tracking Filter can find and lock on a signal be-
narrow band

Krohn-Hite's New Model 3800 Narrow Band

low 100 kHz and track it automatically. With or

without an external frequency reference. Even if

it's buried 10 dB below the background noise
level. And the Model 3800 costs only $1,995.

Other features include:

finds and ® Bandwidth variable from 1 kHz down to

0.001 Hz

tr aCks them : iixlftec:rr(x?a;'c:: zg?goi%gg?mm 70 dB dynamic

automatically

range .
For immediate information call us

at (617) 580-1660.

WL cnOoHN-HITE

CORPORATION

Avon Industrial Park. Avon. MA 02322  (617) 580-1660 TWX 710 345 0831
SALES OFFICES: AL., Huntsville (205)534-9771; AZ., Phoenix (602)279-1531;CA., Inglewood (213)674-6850, San Jose (408)292-3220; CO., Denver (303)773-1218; CT., Canton Center (203)693-0719; FL.,

Orlando (305)894-4401; GA., Atlanta (404)455-1206; HI., Honolulu (808)941-1574; IL., Chicago {312)283-0713; IN., Carmel

844-0114; KS,, Overland Park (913)649-6996; LA., Gretna (504)367-3975; MD.,

(317
Towson (301)321-1411; MA., Wakefield (617)245-5940; M., Detroit (313)961-3042; MN., Minneapolis (612)835-4818; MO., ;t. Louis (314)569-1406; N.M., Albuguerque (505)255-2330; N.J., Cherry Hill
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Introducing...

new line

of toroidal inductors

The new Series 2020 incorporate the |
stability of a toroidal winding on an |
iron core in a small size. All molded ‘
package configuration. The shielded

design conforms to MS Spec #21422.
Ruggedly constructed with heavy tinned
copper radial leads, they are ideal

for P.C. and all designs when stable
inductive performance is essential.
Available in 25 inductance values from
.10 to 10.00 microhenries. Prototype
gquantities with current ratings up

to 2200 milliamps are available for
prompt delivery. Bulletin 2020-C has

all the facts. Ask for your copy.

Delevan AMERICAN
@B PRECISION
Division INDUSTRIES INC.

270 QUAKER RO., EAST AURORA, N.Y. 14052

TELEPHONE 716/652/3600 TELEX 91-293
OTHER OIVISIONS & SUBSIDIARIES INCLUDE:
APITRON, BASCO, DUSTEX, AMERICAN PRECISION
INDUSTRIES (UK. LTD. DUSTEX OF CANADA, INC

Readers’ comments

6 Circle 6 onreader service card

Dangerous but useful

To the Editor: With respect to “Un-
specified 8085 op codes enhance
programming” by Dehnhardt and
Sorensen [Jan. 18, p. 144] and the
subsequent letter by Reich [Readers’
Comments, March 15, p. 6], 1 agree
that it is dangerous to use operating
codes that are not fully supported by
the manufacturer. Nevertheless,
some of the codes discovered by
Dehnhardt and Sorensen rectify
some long-standing weaknesses of
the 8080 and 8085, particularly with
respect to 2’s complement numbers,
and perhaps should be supported by
the manufacturer.

In the article, the authors suggest
no useful function for the flag bit
designated xs. It does, however,
provide a very useful function—
namely, the true sign of the result
when the operands of an addition,
subtraction, or comparison are 2’s
complement numbers.

The current 8085 instructions,
such as JP (jump on positive) and JM
(jump on minus), test the apparent
sign of the result and not the true
sign. This can lead to serious pro-
gramming errors, since the branch
may be opposite to what is expected.

The true sign of the result is given
by V@ S, where V is the 2’s comple-
ment overflow indicator and S is the
apparent sign of the result.

In addition, the V flag is not avail-
able in the standard 8085 and would
be difficult to compute. Also, the
trap on overflow instruction (RSTV)
discovered by Dehnhardt and Sor-
ensen is clearly very useful. Finally,
the instructions JXs and JNXS5 per-
form the functions “jump on less
than zero” and ‘“jump on greater
than or equal to zero,” respectively.

M. R. Ito
Vancouver, Canada

Correction

The photograph printed along with the
story on Irwin Federman, president of
Monolithic Memories Inc., Sunnyvale,
Calif. (May 24, p. 14) was not that of
Mr. Federman. Instead, it was that of
Charles L. Wood, president of Elec-
tronic Arrays Inc., Mountain View,
Calif. (see p. 14 of the June 7 issue).

Electronics/June 21, 1979



Now available from RCA:
The 5101 RAMin plastic and at
plastic prices.

Just look at the table. The prices  values. And they're available fast, inputs and outputs. The outputs are
speak for themselves. from stock. At any participating RCA  TTL compatible. And there are two
And this 5101 isthefastestyoucan Solid State Distributor. Chip-Select inputs for easy system
get. 250 ns access at 10 uA leakage, In-use simplicity. expansion.
plus a range of other speed/leakage These RAMs have separate data For immediate delivery contact
3 ) your RCA distributor.
eakage Access Voltage Temperature Price . .
Type . pA time.ns | Vv range, °C 1000+ For more information, contact your
| wwssiotecr | 10 | 250 | 5 | ow+0 | sie | localRCA Solid State Distributor.
| mwsstoleL2 | so | 250 | 5 | ow:0 | 3ss |  Orcontact RCA Solid State head-
 mwsstotEL3 | 200 | 350 | 5 | ow+r0 | 204 | quartersin Somerville, New Jersey.
MWS5101EL-8 500 450 5 010+70 2.84 Brussels, Belgium. Tokyo, Japan.
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Like the service and support
you'll get when you purchase a
CT71 Curve Tracer from one of
Telequipment's new stocking
distributors.

These distributors offer off-the-
shelf delivery, service, technical
support, warranty repairs and
credit card purchasing in
selected areas for the CT71 and

the eight oscilloscopes in the
TELEQUIPMENT Instrument
Family. The kind of treatment
you expect when buying low-
cost instrumentation.

And the scopes themselves fea-
ture the value and performance
you'd expect from Telequip-
ment, a division of Tektronix.
Priced from $495" to $1,995*
TELEQUIPMENT Oscillo-
scopes feature dual trace,
delayed sweep, storage, and
battery power, in bench-top,
low-cost, and portable

models. Bandwidths from 5 MHz
to 25 MHz.

Get the facts on Telequipment
and the people that can help you
get the most out of your in-
strumentation. Write: Telequip-

ment U.S. Sales, (43/000), PO. [l
Box 500, Beaverton, OR 97077

or call (503) 644-0143.

‘Suggested U.S. list price

1'1'15-3 ® o
P ‘
oYy _ .

For Technical Data circle #8 on Reader Service Card

For Demonstration circle #245 on Reader Service Card

News update

B It is clear that one of the more
important lithography systems of the
1980s for integrated circuits will be
the step-and-repeat reduction-pro-
jection mask-to-wafer aligner. Still,
when a company that is based in the
tiny central-European nation of
Liechtenstein announced a very ad-
vanced wafer stepper [Electronics
April 12, p.110], some skeptical
eyebrows were raised, particularly
those of that firm’s competitors.

The company is Censor Inc. and
its $450,000 machine is called the
SRA-100. The specifications of the
10:1 stepper include resolution of 1
micrometer, autofocus, and auto-
alignment. Also, the SRA-100
boasts through-the-lens alignment at
each step to give a registration accu-
racy to within £0.2 um at a 2-sigma
probability. Throughput is 60 4-inch
wafers per hour. The company also
said that the first SRA-100 will be
assembled at its Reno, Nev,, plant in
time to be demonstrated at Semicon
West in 1980.

It appears that, for the time being
at least, Censor is confounding its
doubters. Werner Tabarelli, presi-
dent, says, “We already have firm
orders for two machines and options
on six more. We plan to assemble the
tirst five machines in Europe and
then shift to assembly in the new
Reno plant.”

On the road. Tabarelli’s firm has
now passed several important mile-
stones in the assembly of its first
machine. For instance, an autoalign-
ment accuracy to within less than
0.1 um has been demonstrated. Also
reached, he says, is the 60-wafers-
an-hour throughput total. Finally, a
temperature stabilized (+ 1°F) reti-
cle storage system capable of holding
15 units and a precision wafer chuck
also have been constructed and
demonstrated. Life tests are current-
ly being run on all the drive motors
for positioning the various compo-
nents of the system.

Two important milestones are due
to be reached at the end of the year.
In October, Carl Zeiss and Co. is
scheduled to deliver a 436-nanome-
ter light source and, in December, an
ultraprecise lens system for the
SRA-100. -Jerry Lyman

sztelkoor.

a subsidiary of
Koor Electric & Electronics Ltd.
development and

production of
sophisticated
electronic

products including
military power supplies
military microwave
communications
military taperecorder
military & civilian altimeters
automatic self blood
pressure tester

announces the merger of:
Isl Koor Systems Ltd.

0 Penguin Electronics Ltd.

E Meeda Electronic Industries Ltd.
effective April, 1979 and shall operate under|
thename TELKOOR LTD.

TELKOOR LTD P.0O.B. 76,

Petah Tikva, Israel
—Telex: 341993 MAAC IL —-
Tel. 03-903661-2-3
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COMPUTER IMAGE PROCESSING

Short Course
August 13-17, 1979
RENSSELAER POLYTECHNIC INSTITUTE

INTENDED FOR:

Engineers and computer sclentists who are now using

or intending to use computer image processing in their

work.

PROGRAM:
+ Applications
Remote sensing of material resources from aerial and
satellite images, map data processing, robot *vi-
sion”" for automatic assembly, automatic inspection,
computerized tomography, and biomedical Image
processing and medical imagery.
» Techniques covering but not limited to:

Computer representation of images
Segmentation and edge detection
Thresholding and pixel classification
Line-drawing representation, coding, and analysis
Scene analysis and image understanding
Oblect reconstruction from multiple images
Image coding and compression
Image enhancement
Texture analysis
Optical and optical-digital image processing

Fee: $495

Toregister or for more information, please mall the following
to:

OFFICE OF CONTINUING STUDIES
RENSSELAER POLYTECHNIC INSTITUTE
TROY, N.Y. 12181
(518) 270-6442

() Register me for the Computer Image
Processing Short Course

{ ) $495 enclosed

{ ) Will pay at reglstration

{ ) Send more information

Name

Position___ — s
Company S R

Street — — — City___
State —— S _Zip

Telephone: A/C ( ) _ _
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m Presents the NEW DEC 11/03-L Systems

L

N
o
\n

FLOPPY 11V03-L

HARD DISK 11T03-L U\
\__

Standard 11/03-L systems are 10 Megabyte Hard Disk Cartridge ~ These systems are available with
available as 1 Megabyte Double based RT-11 systems. choice of LA36, VT52 or VT100 as
Density Floppy Disk based or consoles.

DON’T WAIT!
With FIRST Computer’s “EXCLUSIVE’’
BUYER PROTECTION PROGRAM

You can buy tomorrow’s computer system—TODAY!

SV U

— BUYER =
— PROTECTION ;;:
=i PROGRAM “—— This option is applicable to all pur-
<=3 "= chases of PDP-11/03 (SRVXxxx-xx)
3 . packaged systems purchased from
— -~ First Computer Corporation between
—=3 1. KDF11-HH  LSI-11/23 with 96KW $5250 = theperiod April 1, 1979 and De-
— 2. KDF11-HF  LSI-11/23 with 64KW  $3850 . cember 31, 1979 inclusive. This op-
; 3. KDF11-HD  LSI-11/23 with 32KW $2450 % tion must be ordered on the same
—= ~_ Purchase Order as the packaged
— —. system by specifying the following:
—= = 1.KDF11-XX LSI-11/23
= Computer Sy = Upgrade Option
= @ = $300.00

= - =t
*—’:: ol A [ &\ Jwuter corporation ;
\;5‘“' NS AT S A A A AT A S A A S AN A ".\’)')' AU A AR A R LR =
Z0 P e e P P PP NS

| TWX NUMBER 910-651-1916
ks :- I :1; computer corpotion

" Registered trademark of First Computer Corporation corporate square/825north cass avenue / westmont, illinois 60559/(312) 9201050
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“THE 8086 IS
AN AR

"

There’s certainly been a lot of talk about
the 8086. Trouble is, Intel’s been doing all
the talking.

Theyve told you everything you could ever
want to know about the 8086. Except the
most important thing.

The 8086 isn't the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 has a more advanced, more
powerful, much more flexible architecture
than the 8086. It has more addressing
modes, more general purpose registers, more

10

powertful instructions. It can even accom-
modate more data types. It has better I/O
capability, larger addressing spaces, and a
lot higher throughput using standard NMOS
than the 8086 using HMOS.

What about support? Glad you asked.

Our new System 8/8 was designed
especially for the AmZ8000. It beats Intel’s
MDS hands down.

System 8/8 speaks four languages tluently
including PASCAL and COBOL. MDS
doesn’t. System 8/8 has a multi-master bus

Electronics /June 21, 1979



structure which allows it to interface with

both 8- and 16-bit processors. MDS doesn’t.

System 8/8 has an arithmetic processor.
MDS doesn’t. And System 8/8 has a much
more powerful text editor than MDS.

One last thing: We know it hurts to drop
Intel for someone else. We've just been
through it ourselves. But it’s going to hurt
a lot more two years from now. By then
your competitors could be so far ahead of

“The AmZ8000

is be’rter.” \

Sevly

you, you might never catch up.

Call Advanced Micro Devices and we'll
send you everything we've got on the
AmZ8000. Or come to one of our 4-day
seminars.

Once you've compare(l the AmZ8000
with the 8086, you'll know what we know.
The AmZ8000 is the best 16-bit CPU
there is.

And that’s not just talk.

Advanced Micro Devices 21

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

Electronics /June 21, 1979
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NOT SINCE DARWIN

HAS AN EVOLUTION BEEN
SO REVOLUTIONARY.

Fairchild’'s Xincom 5582
® 25 MHz memory test systemis a
revolution in semiconductor test-
ing. The 5582 is designed to test
the new generation of RAMs and
ROMs that require cycle times
down to 40 ns, pulse widths of
less than 10 ns, and correspond-
ing fast rise and fall times.

What makes the 5582 so
revolutionary is the fact that it's
really an evolution. It's the latest
inalong line of Xincom memory
test systems. Like all Xincom
systems, it's based on proven
distributed architecture. And
unlike most new systems, it won't
make you suffer through long,
expensive software development.
That's because it's fully com-
patible with the existing Xincom |l

12

software base. This is
part of Fairchild’s
commitment to pro-
tect your software
investment. That's
a big savings when you
consider that 75% of
your total testing cost
is software-related.
The 5582 can handle
functional and para-
metric testing
and can be used
In both engineering
and production. It can
test up to four

devices in parallel or canbe
used with one or two test heads
in atime-multiplexed mode.

The Xincom model 5582
givesyou a true 25 MHz. It has
no limitations or compromises
that reduce test speed. Its fully
digital timing system gives you
inherently stable and accurate
pulse definition. The 5582 isthe
solution to your high-speed
testing needs for today and for
tomorrow.

The Xincom 5582 is backed

by the largest service and support

Circle 12 on reader service card

team in the industry. Worldwide
training. Over 20 major field ser-
vice centersinthe U.S., Europe
and Asia. And a global network
of applications specialists to
help you get the most from your
Fairchild system.

No one else has such an
evolutionary 25 MHz memory
test system. And no one else can
offer as thorough support. But
then, no one else has such a
good reputation to maintain.

For more information about
the Xincom 5582 25 MHz
memory test system, just con-
tact your nearest Fairchild sales
office today. Or write
Test Systems Group,
_Fairchild Camera

and Instrument
Corporation, 1725
Technology Drive,
San Jose, Calif.
95110. Tel: (408)
998-0123. TWX: 910-338-0558.

FAIRCHILD

TEST SYSTEMS GROUP

T
a
of ATE.
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LOW COST
HIGH RELIABILITY
REFLECTIVE OBJECT
SENSORS

New, low cost OPTRON solid-
slate reflective object sensors
offer high reliability for non-
contact sensing applications.

OPTRON's new high reliability OPB
708 and OPB 709 reflective object sen-
sors provide excellent performance for
non-contact sensing applications at an
inexpensive price.

The OPB 708 is a plug-in replace-
ment for the TIL139 reflective object
sensor.

The new OPTRON devices com-
bine a high efficiency solution grown
gallium arsenide infrared LED with a
silicon N-P-N phototransistor (OPB
708) or maximum sensitivity photodar-
lington (OPB 709) in a moided plastic
package. The photosensor senses
radiation from the LED only when a
reflective object is within its field of view.

With a LED current of 40 mA and
with the OPB 708 positioned 0.150 inch
from a reflective surface, typical output
currentis 50uA for a 90% diffuse reflec-
tive surface and 1.0 mA for a specular
reflective surface such as aluminum
foil. Under similar operating conditions,
the output current of the OPB 709 is 7.5
mA and 100 mA.

Both devices are ideally suited for
such nan-contact sensing applications
as paper or card edge detection, motor
speed controls, EOT/BOT sensing,
and proximity detection.

The OPB 708 and OPB 709 as well
as other low cost, high reliability reflec-
tive object sensors are immediately
available from stock. Custom versions
are available on request.

Detailed technical information on
the OPB 708 and OPB 709 reflective
object sensors and other OPTRON op-
toelectronic products....chips, discrete
components, optically coupled
isolators, and interrupter assemblies. . .
is available from your nearest OP-
TRON sales representative or the fac-
tory direct.

OPTRON, INC.

1201 Tappan Circle
Carrollton, Texas 75006, us A
TWX-910-860-5958

®  214/242-657
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People

O’Donnell heads Litton division
handling program for Saudis

Even in the middle of today’s boom,
a near-$300-million-a-year electron-
ics operation that springs up over-
night receives attention. And Litton
Industries’ new Data Command Sys-
tems division in Calabasas, Calif.,
created just last month to handle a
$1.64 billion program for Saudi
Arabia, is already attracting equip-
ment suppliers on the scent of $600
million in contracts.

“Our procurement group is very
popular,” drily observes Thomas M.
O’Donnell, the veteran military elec-
tronics executive tapped to be the
division’s president. With nearly 20
years spent marketing Litton’s com-
mand and control systems, he is one
of the best-known (and best-liked)
figures in a particularly tough field,
where R&D bugs and spiraling costs
conspire to chew up managers.

Five years. But O’Donnell denies
the “instant nature” of his division,
pointing out that five years of prepa-
ration and selling to the Saudis went
into getting the contract. A turn-key
project for command, control, and
communications, it is intended to
automate all Saudi air defense,
making it into a single countrywide
net, and to serve civilian purposes as
well. “This means we design, buy,
integrate, install, and test it, besides
training Saudi nationals to run it,”
says O’Donnell.

What pleases him and the corpo-
rate brass is that the new division
does not have to manufacture a
thing. Instead, it will buy state-of-
the-art hardware. The only Litton
equipment slated for use is a sister
division’s AN/TSO-73 missile con-
troller. Other major pieces are radar,
a troposcatter long-range communi-
cations system, and radio gear for
each of six regional centers to cover
all of Saudi Arabia, an area as big as
the United States east of the Missis-
sippi River. “It will not only serve air
force needs, but those of the entire
government,”” O’Donnell says.
“We're putting in 72 channels and
can also handle television.”

Most of the design work is done.

Contractor. With $600 million in contracts,
Thomas O'Donnell’s division is popular.

“Staffing is the initial hurdle,” he
says. He will hire key deputies from
other Litton divisions, but with 100
engineers and technicians needed by
July 1, and 400 at the peak of the
six-year program, he has to attract
more people quickly. About 300 will
be sent to Saudi Arabia, to which
O’Donnell expects to travel 6 to 10
times a year.

At Bell, Penzias seeks
new computer interfaces

The typewriter is an outmoded
machine that many find difficult to
use, says Arno A. Penzias, newly
appointed executive director of the
Research, Communications Sciences
division of Bell Laboratories. Thus,
one of the important tasks undertak-
en by the computer systems research
laboratory, one of four division labo-
ratories Penzias oversees from his
office in Crawford Hills, N.J., is to
find a better way of communicating
with computers.

“It takes no genius to know that
everything is going digital, so we
must get closer to computers,” says
the 46-year-old 1978 Nobel laureate.
“The problem is the human-to-
machine interface—it’s a bottle-
neck.”

Penzias has a message here that is
applicable to almost all electronics
research: simply improving technolo-
gy in a vacuum is not enough. “We
have to start studying human
beings,” he says.

Verbal communication with com-
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COMPARE YOUR IDEA
OF AWORKHORSE
RECORDER TO OURS.

The rugged Gould 105 General Purpose Strip Chart
Recorder delivers such reliable performance, with so
many unexpected features, that it goes beyond the
traditional definition of a workhorse unit.

Die-cast to handle the day-to-day rigors industrial
analytical instrumentation must face, the 105 still offers
you a full complement of features you might not expect
on such a competitively priced recorder.

Full scale linearity is 99.9% . Rectilinear data presen-
tation is available in either single or dual 10-in. chan-
nels. Response time (10% to 90% full scale) is less
than 350 ms.

The Model 105 uses disposable felt tip pens avail-

Circle 15 on reader service card

able in four calors. it easily takes Z-fold or roll paper
without modification. Chart speeds range from 1in./hr.
to 20 in./min. It even makes chart annotation simpler
with a flatbed, “write-on” design and event marking
standard.

And of course you have the Gould sales and service
organization should you ever need us. Check Gould’s
105 — a workhorse of a recorder with a tradition of
thoroughbreds.

For a detailed brochure, contact Gould Inc., Instru-
ments Division, 3631 Perkins Ave., Cleveland, Ohio
44114. Or call toll free at (800) 325-6400, Ext. 77.
In Missouri: (800) 342-6600.

=2 GOULD

An Electrical/Electronics Company
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FOR LESS
THAN 31

Conditions power for your
computer by providing
regulation and noise rejection.

Only One Computer
Power Conditioner
Eliminates All Noise

Problems.

Noise on a computer
power line causes data
and memory loss as well
as mysterious crashes
and errors. This noise
can pass through voltage
regulators and dedicated
power lines.

Deltec DLC Series
computer power
conditioners eliminate
noise and regulation
problems. Unique
shielding provides 120 dB
(1,000,000:1) reduction for:
Transients — Voltage

Spikes — Ground Loops —

Line Noise caused by RFI
or EMI (radiated noise).

‘UL LISTING PENDING.

THE DLC provides voltage
regulation within 3% over a
30% input voltage range with
etfencies greater than 90%

RANGES: 1200VA - 30KVA 14¢;
9KVA - 90KVA 3¢, 50 and 60Hz.

AC POWER HANDBOOK
. gives you
hard answers on
how to solve AC
§ Power problems.
Now available at
our cost of $3.00.
Write or call fora

copy.

@[SIIII

CORPORATION

980 Buenos Ave., San Diego,
CA 92110. Telephone (714) 275-1331
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New factor. Electronics will change the
keyboard-display boundary, says Penzias.

puters is far from reaching the
desired level of precision, he says.
One division at Bell is working on
such problems as speech recognition
and speech synthesis by computers.
But despite the extremely complex
work the researchers are doing,
computers remain capable of only
the simplest recognition tasks, ac-
cording to Penzias.

This comes as no surprise, given
the complexities of speech recogni-
tion. “If people can’t get my name
right . . .,” says the Hungarian-
born scientist, leaving the hazards it
poses for a voice-recognition system
to the listener’s imagination. “So for
a long time we’ll be ‘typing’ to
communicate with computers—but
it doesn’t have to be on typewriters.”

And what will replace the type-
writer? The key, Penzias thinks, may
be to blur the “distinction between
keyboard and display. The boundary
is one that electronics will change.”
Something along the lines of the flat
display and the flat keyboard of the
latest hand-held calculators may be
an answer, he conjectures.

Besides the computer systems lab,
the 18-year Bell veteran oversees the
radio, guided-wave, and electronics
labs, which have about 200 research-
ers. He will combine his own
research in radio astronomy with
administrative duties. His Nobel
prize was for his 1964 discovery,
with co-worker Robert Wilson, of
residual microwave radiation from
the cosmic explosion that formed the
universe. O

Electronics /June 21, 1979



If you blow a sensor here,
it’s the pits.

Of course, a defective sensor isn’t the only thing that can put a
race car out of commission.

But a sensor you can count on is one less problem to worry about.
For solid state sensors in the automotive industry, MICRO SWITCH is
first. For quality, reliability and performance.

Maybe that’s why our Hall effect vane sensors are used in
Cosworth powered Formula I race cars.

And the Chrysler Corporation specifies MICRO SWITCH solid
state sensors for ignition systems on the Omni ‘
and Horizon.

Of course, we have sensors for many
other a?Flications, too. Like computer periph-
erals, office copiers, medical instrumenta-
tion and home appliances. Just to name a few. §

So, if your plans call for solid state
sensors, get the ones that leave all the others
behind. For more details, and the location of
our sales offices and distributors around the
world, write MICRO SWITCH, The Sensor ,
Consultants. Or call 815-235-6600. MICRO SWITCH

FREEPORT ILLINOIS 61032
A DIVISION OF HONEYWELL
Circle 17 for data
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INTRODUCING
"SLAVE
COMPUTIN

Finally. An innovative alternative to muiti-processing.

1/ 4
.

A R/

Slave 1/O

There is a powerful difference between slave
computing and multi-processing. A slave computer
comeswith its ownmemory and /0. And it operates in
parallel with the host processor. On the same bus.
And with minimal software headaches.

So we've implemented this concept with our
brand-new4/10S [the "S” stands for slave) to work with
our NM#4 and LSI-2 as masters.

We made sure the 4/10S is well-equipped to
do just that. A private, 32K byte RAM memory. Four pri-
vate I/O ports. A real-time clock. An extended NAKED
MINI 4 instruction set. Plus, full access to its master's
memory and peripherals.

Working in parallel with a master, up to
four 4/10S computers can process all kinds
" of off-loaded tasks. Like communications
protocol jobs. Process control work. Even complex
calculations. All without slowing down the hosts’
own processing chores.

And our system’s software makes it easy to
implement. Contact Computer Automation for the
labor-saving details. With good help getting harder to
find, you can't beat it. Not even with a whip.

ComputerAutomation
NAKED MINI. Division

WHERE OEM’'S COME FIRST.
18651 Von Karman, Irvine, California 92713 « Telephone: (714) 833-8830 TWX: 910-595-1767

Or contact any of our local offices: Santa Ana, CA « Santa Clara, €A « Denver, CO « Orlando, FL « Atlanta, GA » Bensenville, IL « Waltham, MA « Livonia, M » Bloomington. MN
MN e« Bloomfield. N.J+ Greensboro, NC « Cincinnati, OH » N. Olmstead, OH+ King of Prussia, PA « Pittsburgh. PA+ Nashwille. TN » Dallas TX+ Houston, TX » Bethesda, MD
Norfolk, VA * Bellevue, WA » Toronto, Canada.
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Early this year,

Mr. Tom Armstrong

of ITT Electro-Optical
Products Division
approved the 3,000th
mile of optical fiber

for shipment.

sy




Its one aspect of IT T's total
optical fiber communications

systems capability.

As our Quality Control Engineer,
Mr. Armstrong is responsible for
checking the quality of not only
our fiber and cable, but of every
optical component we make. Like
so many before it, that milestone
3,000th mile went into the com-
pletion of another of the numerous
complete systems built by ITT. To
meet our standards, it had been
proof tested over its entire length at
100,000 psi or greater to ensure
high strength for ease of handling
and assured long term durability.
For some time now, ITT has
been able to supply design and ap-
plication engineers with every fiber
optic component their work re-
quires. For two good reasons: First,
we've had the lead time—our in-
volvement with fiber optics com-
munications goes back to 1964,

when ITTs Dr. Charles Kao first

established their theoretical feasi-
bility. Secondly, ITT recognized
early that fiber optics represented a
revolution in communications, and
committed its resources to imple-
menting it.

If you need star, tee, di-
rectional or bidirectional couplers,
light sources and detector pack-
ages, electro-optical transmitter or
receiver modules, connectors, or
connector and splice installation
equipment, we have them ready
for you. And, if you want assis-

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019

tance with a complete
telecommunications system,
or new computer, industrial,
or military application,
write to our Director
of Marketing on your
letterhead.

Imagine what we can
do together.



Can your sales engineer

%\

be here




When it's TRW,

the answer is

yes.

When you consider that TRW
has over 250 people in more than
50 sales offices nationwide, with
factory engineering and market-
ing staffs to help them, you can
understand how we can make
that statement.

TRW recognizes that service,
before and after the sale, is as
important as consistent quality
and competitive prices. When you
need help, or an answer in a hurry,

TR w CAPACITORS

TR WCINCH CONNECTORS
TR WCINCH-GRAPHIK

TR WCINCH-MONA DNOCK
TR w ELECTRONIC FUNCTIONS

TR WGLOBE MOTORS

TR WHOL YOKE WIRE & CABLE

we’ll get it to you.

When you want “yes” for an
answer, call your TRW distributor,
TRW/ECD sales office or Renfrew
Electronics in Canada.

You'll find them listed in EEM,
Gold Book, Electronics Buyers’
Guide, Who’s Who in Electronics,
the Electronics Industry Telephone
Directory and the Electronic
Buyers' Handbook.

TR w INDUCTIVE PRODUCTS

TR WIRC NETWORKS

TR WIRC RESISTORS

TR w LSI PRODUCTS

TR w OPTRON

TR w POWER SEMICONDUCTORS
TR w RF SEMICONDUCTORS

TRW eLecTronic coMPONENTS

DIVISIONS OF TRW INC.



Editorial

Privacy: the undoing of computers?

At the National Computer Conference held
recently in New York, it was easy to sense
the robust nature of the business and the
feeling that this is where it’s at these days —
“it” being the leading edge of technology, the
powerful determining force in electronics.

But now is a good time, before the glow
wears off, to take a look at what society thinks
of computers. Like it or not, computers have
become so pervasive that the public in general
and law makers in particular have become
concerned and even alarmed about the misuse
of computing power, with its attendant
invasion of privacy.

There is a good reason for this concern.
In fact, according to Alan F. Westin, professor
of public law and government at Columbia
University, computer company executives
seem even more worried about the abuses of
computer power than the public. A nationwide
survey conducted by Louis Harris and
Associates of New York for Sentry Insurance
Co. showed them to be—though more willing
than the public to accept the need of
organizations to collect information —more
convinced than the public that Americans
surrender their privacy when they apply for
credit or open a charge account. What’s
more, computer executives strongly reject
the notion that those who complain about
invasion of privacy have something to hide.

In short, the Sentry survey indicates that
computer executives are ahead of the public
in recognizing the dangers of unchecked use
of computers. They are also more willing
than the public to insist, at least verbally, on
new policies or laws to protect privacy in the
private sector —many want detailed and
comprehensive legislation now. But very few
of them are willing to guarantee immediate
privacy protection—against outside credit
checks, for instance —for their own employees,
before legislation requires it. This last point
suggests a disturbing dichotomy.

24

For if the computer producers who have
done such an impressive job of developing
and marketing data processing are ahead of
the public in recognizing the social dangers,
why are they not in the forefront of devising
protection? Though they understand the
computer data base better than the general
public or the Congress, they seem reluctant
to act on their better instincts.

There are good reasons for the computer
industry to take the lead in privacy protection.
For one, no one knows what kind of legislation
lawyers in Washington might get into the
books if they do not have some kind of
technical guidance from the industry.

But the most significant revelation of the
survey is that public attitudes toward computer
technology are a direct reflection of attitudes
toward the institutions making use of this
technology. This should be a warning to the
computer industry, as well as to computer
users and would-be policy makers. In this
day of general distrust —of the Federal
Government, the oil industry, and so
on—hostility toward institutions is being
directed at the computers they operate. Many
feel that technology is out of hand and that
Orwell’s 1984 has already come to pass.

It is in the best interests of the leaders of
the computer industry to take this fact into
account and to do their best to clarify these
overlapping issues. Otherwise, public reaction
may well demand restrictions on computers.
As Westin points out, “such orientations will
not be easily changed by better communications
campaigns or patchwork privacy laws.”

Westin suggests the need for “new
mechanisms of individual participation and
protection in the use of organizational data
systems, especially the automated ones and
the large networks.” No one yet knows what
these steps might be. But it behooves the
computer makers to continue discussing the
problems and to seek the solutions.
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Ohio Scientific has taken its standard Challenger |lI
computer and married it to the new Shugart 29 Mega-
byte Winchester Drive. The resultis the C3-C. This new
microcomputer now fills the vacuum that existed for
computer users who need more mass storage capa-
bility than floppies can offer — yet until now, could not
justify the additional cost of a larger capacity hard disk
computer such as our C3-B 74 Megabyte disk system.

Winchester Technology
Winchester hard disk drives offer small business and
professional computer users the logical solution to
mass storage problems that are beyond the capability
offloppy disks. In addition, Winchester
disksfeatureatrack seek-
time that is much better
than floppies and because
they spin at eight times the ¢
rate of floppies, Winches-
ters have a shorter latency.
Both of these points reflect

one remarkable speed Y — RS

advantage Winchester disks -
have over floppies.

Coupledtothe Challenger 11
Computer

Ohio Scientific's award win-
ning Challenger Ill computer
is a classic. It is the only com-
puter series that utilizes the
three most popular microproe-
essors —6502A, 68B00 and
Z-80. This tremendous proc-
essor versatility enables one to
utilize aseeminglyendless selec-
tion of quality programs available
from Ohio Scientific's software
library as well as from many
independent suppliers.

And Advanced Software
For instance, there are single user,
multi-user and network operating
systems. A complete turnkey small
business package, OS-AMGCAP pro-
vides accounts receivable, accounts
payable, disbursements, cash re-
ceipts, general ledger, etc. OS-CP/M
offers a complete FORTRAN and
COBOL package. And there is WP-2, a
complete word processing system. For
information management, OS-DMS,
features an advanced file handling system
and program library that simplifies informa-
tion storage and recall and routinely per-
formstasks which usually require special
programming on other systems.

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101

OEM pricing available

OiHI0 SCGIENTIFIC DOES IT AGAIN

Yields the Microcomputer of the Future

With an eye toward the future, the C3-C, like all other

Challenger lll's was designed with provisions for future

generation 16 bit microprocessors via plug-in options.
There are ten open slots for lots of I/0O and multi-

user operation. Truly, the Ohio Scientific C3-C is a

computer with a future.

The new C3-C computer
with 29 Megabyte
Winchester Hard Disk.

~ .

S $9340 with 48K static

. RAM and 0S-65U

. operating system!

————

600K byte
Dual 8" floppys

A

Easy to configure
and service.

— Rack slide mounting
on all subassemblies..
10 open slots for
expansion.

Shugart SA-4008

29 Megabyte
Winchester Disk

(23 Megabytes of
tormatted user space
under OS-65U).

s_afl
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SOLID
STATE

SCIENTIFIC

The SSOURCE.

UL

I see where your loyalties lie, Smith,

Get the FACTS on our
MICROPROCESSORS

NeT I

A |

have information about SOLID STATE

but your data isn’t complete if you don't I

SCIENTIFIC’S 1802 MICROPROCESSOR.

ANOTHER of the MANY SIDES of SOLID STATE SCIENTIFIC I

Copy or clip coupon below and
attach to your letterhead. Mail to:

or Call:
r NN NN S
S

end me Facts about your uMOS families.

Position

Name
Company

I%%

Street
SOLID o
STATE ity
SCIENTIFIC Zip

The SOURCE. Phone

215-855-8400
|

SOLID STATE SCIENTIFIC
Montgomeryville, Pa. USA 18936

1
Also send information about
THE OTHER SIDES OF !

SOLID STATE SCIENTIFIC:

O DT/uMOS Systems

0 CMOS Memories

O Custom MOS ICs

O Hi Rel MOS ICs

O Data Communications
O Display Drivers

O Security ICs

O 4000 Series

O Timekeeping
S—— ‘

College dollars need

time to grow.

Take stock in America.

With higher paying LS. Savings Bonds.
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Meetings

ence, IEEE, Capital Hilton Hotel,
Washington, D. C., Sept. 4-7.

Second International Fiber Optics
and Communications Exposition, In-
formation Gatekeepers Inc. (Brook-
line, Mass.), Hyatt Regency O’Hare
Hotel, Chicago, Sept. 5-7.

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

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

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

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

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

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

Telecom *79 —Third World Telecom-
munications Exhibition, Internation-
al Telecommunications Union, Pal-
ais des Expositions, Geneva, Sept.
20-26.

Short courses

Pascal Programming for Mini and
Microcomputers, The Ramada Inn,
Woburn, Mass.,, Aug. 13-17 and
Oct. 22-26. For information, contact
Prof. Donald D. French, Institute for
Advanced Professional Studies, One
Gateway Center, Newton, Mass.
02158, or telephone (617) 964-1412.
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Mosteks 16K EPROM.
Whenyou needitfast.

Fast performance!

(\‘) Mostek has established another performance stan-
dard with the MK2716 EPROM. Pin compatible with
other 5V only 16K EPROMs, it features a fast access
time of 350ns (max). From Mostek, you get the high
performance and greater design flexibility required in
high speed microprocessor systems.

For slower applications, our 2716 is available in
other standard speed selections. MK2716-6 (350ns),
MK2716-7 (390ns), MK 2716-8 (450ns), and MK 2716-12
(650ns).

A compatible family. Mostek's Wide-Word Memory
Family includes RAM and ROM that are pin compati-
ble with the 2716. All the memory you need, for any
system configuration, is available from Mostek, 1215
West Crosby Road, Carrollton, Texas 75006; phone
(214) 242-0444. In Europe, contact Mostek Brussels;
phone (32) 02/660.69.24.

©1979 Mostek
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Fastdelivery!

For fast memory or just memory—
fast, contact your local Mostek

distributor.

Advent
Electronics
Cedar Rapids, |1A
Indianapolis, IN

Arrow
Electronics
Ann Arbor, M|
Baltimore, MD
Dallas, TX
Doraville, GA
Edina, MN
Farmingdale, NY
Ft. Lauderdale, FL
Hamden, CT
Kernersville, NC
Kettering, OH
Moorestown, NJ
Oak Creek, WI
Palm Bay, FL
Reading, OH
Saddlebrook, NJ
Schaumburg, iL
Solon, OH
Sunnyvale, CA
Woburn, MA

Bell Industries
Albuquerque, NM
Chicago, IL
Denver, CO

Salt Lake City, UT
Sunnyvale, CA

Cramer
Electronics
Gaithersburg, MD
Rochester, NY
Syracuse, NY

Diplomat
Southland
Tampa, FL

Ft. Wayne
Electronics
Ft. Wayne, IN

Graham
Electronics
Indianapolis, IN

Hammond
Electronics
Greensboro, NC
Greenville, SC

Intermark
Electronics
San Diego, CA
Santa Anna, CA
Sunnyvale, CA

Kierulff
Electronics
Billerica, MA
Chicago, IL
Denver, CO

Los Angeles, CA
Palo Alto, CA
Phoenix, AZ
Fairfield, NJ

Salt Lake City, UT
St. Petersburg, FL
San Diego, CA
Seattle, WA
Tustin, CA

Lionex Corp.
Boston, MA
Woodbury, NY

Olive Electronics
St. Louis, MO
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Preico
Electronics
Montreal, Canada
Ottowa, Canada
Toronto, Canada

Quality
Components
Austin, TX
Dallas, TX
Houston, TX

R.A.E. Industrial
Vancouver, Canada

Schweber
Electronics
Atlanta, GA
Beachwood, OH
Bedford, MA
Danbury, CT
Horsham, PA
Houston, TX
Irvine, CA
Livonia, MI
Rochester, NY
Fairfield, NJ
Westbury, NY

Semiconductor
Specialists
Kansas City, MO

Sterling
Electronics
Austin, TX
Dallas, TX
Houston, TX
Metairie, LA
Tulsa, OK

W.E.S. Ltd.
Winnipeg, Canada

MOSTEK.
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PROJECTION MASK ALIGNER




Introducing the
Micralign 200 Series.
Higher throughput
than step-and-repeat
at a much lower price.

Perkin-Elmer designed the new
Micralign Model 200 to be the
most cost-effective projection
mask aligner available. In per-
formance, it achieves 2-micron
geometries or better in produc-
tion, distortion/magnification
tolerance of 0.25 micron, and
4 percent uniformity of illumina-
tion. Options available include
automatic wafer loading and
automatic alignment. Soon to be
available: deep UV optical coat-
ings 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

We improved the optical design
to provide increased resolution

and depth of focus. Optical man-
ufacturing tolerances are five
times tighter to ensure precise
overlay from aligner to aligner.

Near-zero vibration

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

We incorporated a superb
linear motor carriage drive with
air bearing slide. This drive does
more than eliminate vibration.
With the air bearing feature there's
no contact and no wear. And no
limit to carriage drive durability.

Built-in environmental control
We provided the Model 200 with
a built-in environmental cham-
ber. External air, supplied by you
or from our optional air condi-
tioning system, is blown through
a HEPA filter and heating ele-
ments built into the Model 200
top cover. A positive-pressure,
class 100 environmentis carefully
controlled to better than 1°F

We included a separate thermal
control for the mask, to compen-
sate for mask run-out.

No mask contamination

We designed a sealed mask
carrier for the Model 200. You

put the mask in the special carrier
rightin the mask department.
Seal it. When you load the sealed
carrier in the Model 200, the
cover plates are automatically
removed. After use, the cover
plates are automatically replaced.

Proven production capabilities
Perkin-Elmer, the leader in pro-
jection mask alignment systems,
offers six years of proven produc-
tion capability, with an excellent
training and service record.

Get all the facts

These are just a few of the features
that make the Micralign Model
200 Series acompletely new con-
cept in projection mask aligners.
Get more details on how these
and other improvements in
design can translate into improve-
ments in your production. For
literature, write Perkin-Elmer

- Corporation, Electro-Optical

Division, 50 Danbury Road,
Wilton, CT06897. Or phone
(203} 762-6057.

PERKIN-ELLMER
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Behind all these pretty faces...

No Cherry snap-action switch has ever died of a broken
heart. Because there's a coil spring at the heart of every
Cherry switch that expands and contracts again and
again and never gets tired. Or breaks. Compare that to the
stamped spring many switch builders use. The kind of
spring that gets tired . . . and breaks. (Snap. Drat!)

This stainless steel coil spring mechanism not only in-
sures long life, it provides large overtravel to make our
switches quicker, easier to design-in and to install. Which
is why more than 300 million of them have been designed-

beats a heart of coiiéd'stainless steel.

in and installed. So far.

Cherry snap-action switches are available in gold
crosspoint design for low energy switching. In general
purpose, miniature and subminiature designs. In low
torque. Light force. Open or enclosed. Panel mount
pushbutton. And more.

For free catalog of all the Cherry switches, just circle
the reader service number below. If you're in a hurry, our
direct line number is 312/689-7700 . . . and we'll throw in a
switch sample of your choice.

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Sunset Avenue, Waukegan, lllinois 60085

SWITCHES and KEYBOARDS — Available locally from authorized distributors.

32 Circle 32 on reader service card
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RCA passes Zenlth
to become No. 1
In color TV sales

Merrlll Lynch
sees 19808 shakeout
for semiconductors

Motorola, Rockwell
to sign deal on
bubbles and 68000

IBM disk
detalls surface;
‘Whitney’ coming

E-PROM houses seek
to catch TI, Intel
at 64-K level

Electronics/June 21, 1979

Electronics newsletter

The historic rivalry between color television assemblers RCA Consumer
Electronics and Zenith Radio Corp. may shift dramatically in 1979:
observers say industry leader Zenith has lost market share while RCA has
gained to take over first place. Total industry shipments to dealers in 1979
are down slightly from last year’s rate (see p. 57), but RCA’s division
general manager, Jack K. Sauter, says his unit sales are up a whopping
14%. Zenith concedes that its shipments have declined and that it may
have lost position earlier this year because of some quality-control prob-
lems with its smaller units. But Zenith Sales Co. president Walter Fisher
says, ‘I have no doubt we’ll regain our position as No. 1.”

A just-published forecast for the semiconductor industry in the 1980s
paints a sobering scenario for many companies. Among the prognostica-
tions in the $150-a-copy study by Merrill Lynch Pierce Fenner & Smith
Inc.: stabilization of chip prices marked by a gradual departure from
“learning curve” price reductions, and a trend toward more proprietary
products for greater profit margins. In other words, the semiconductor
houses will begin looking like today’s computer companies.

The Wall Street firm’s most extreme prediction is for a shakeout, with
the ultimate emergence of an oligopoly comprising Advanced Micro
Devices, American Microsystems, Intel, Mostek, Motorola, National
Semiconductor, and Texas Instruments. Regarding Japan, Merrill Lynch
expects Japanese penetration of the U. S. market to be more than compen-
sated for by the easier access of U. S. chip makers to the Japanese market.

Motorola Inc.’s Semiconductor Group will be the domestic second source
for Rockwell International Corp.’s 256-K bubble memory devices. The
companies confirm that they are negotiating, and it is believed that an
agreement is all but signed, with only details on support devices to be
worked out. In return, Rockwell’s Microelectronic Devices division is
expected to build Motorola’s forthcoming 16-bit microprocessor, the
68000. The agreement will follow Rockwell deals with Siemens AG of
West Germany, covering worldwide production and marketing, and with
Burroughs Corp., which will build the bubble devices for its own use.

Disk drive manufacturers, preparing for the next generation of peripherals
(see p. 83), spent time at the National Computer Conference piecing
together some of the technical details of IBM’s upcoming offerings in the
field. They say its new top-of-the-line 571-megabyte model 3370 drive, to
be delivered in the last quarter of this year, has dual actuators that allow
data at two different locations to be accessed simultaneously. A drive code-
named Whitney is expected to follow; it will use a two-stage positioning
mechanism to achieve 1,000 tracks per inch and store 1 billion bytes.

As manufacturers scramble to cash in on the profitable market for
single-supply erasable programmable read-only-memory parts, many are
looking to the 64-K level as a place to catch or leapfrog 32-K leaders Intel
Corp. and Texas Instruments Inc. While most are expected to go with a
28-pin package at the 64-K level based on one of two competing standards,
Motorola’s strategy will be different. Engineers at the company’s Austin,
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CCD shortage
helps RAMs
gain ground

Exxon says
It backs Zllog
despite problems

Addenda

Electronics newsletter

Texas, Integrated Circuit operation are working on a 64-K E-PROM to be
housed in a 24-pin package that is plug-compatible with many present
generation 64-K ROMs. Despite the fact that Motorola is not yet shipping
fully specified 16-K E-PROMS, officials indicate that the firm expects to
have both the 16-k and 64-k parts available before year-end, with a
compatible 32-K E-PROM to follow in early 1980.

Although both Storage Technology Corp. and Memorex Corp. have
shipped the first units of their peripheral memory systems based on
charge-coupled devices, a shortage of the CCD parts has forced both to plan
random-access-memory versions as well. Jessie Aweida, president of STC
in Louisville, Colo., says a RAM version of its 4305 fixed-disk replacement
will be ready later this year. But since there will be no difference in price
or performance, customers probably won’t know which one they’ll have
been given.

Is money-losing Zilog Inc. for sale? No way, says Donald L. Spalinger,
contact executive between the Cupertino, Calif., microcomputer maker
and parent Exxon Enterprises. “There is no intention by Exxon Enterprises
of selling Zilog off,” Spalinger emphasizes. He adds that “Exxon is very
high on Zilog; the company has a tremendous future.” However, Spalin-
ger says that Zilog lost “under $6 million” last year on sales of either $15
million—plus or $18 million—plus, depending on which accounting system is
used. The company’s losses since 1975 total under $10 million, less than
those of any other Exxon Enterprises venture, he states.

Zilog’s problems have been in Mmanagement, morale, manufacturing, and
mix of products, all of which Spalinger waves off as normal for a rapidly
expanding company. But Charlie Bass, Systems division general manager
[Electronics, Jan. 4, p. 14], this month became the latest in a string of
executives who have left the company this year. Also not helping is a
recent $5 million damage suit by National Semiconductor Corp. alleging
that Zilog has confidential information on National’s upcoming 16-bit
microcomputer. Zilog lost the first round June 8 when a Santa Clara
County, Calif., Superior Court temporarily enjoined it from disseminating
any of the information. Zilog plans to appeal.

Joining the data-encryption-standard chip race (see p. 107), American
Microsystems Inc. of Santa Clara, Calif., is scheduled to introduce its
version— the S6894 — within 30 to 60 days. . . . A new line of $12,000
solid-state chart recorders using a direct-writing polarized-light technique
will be price-competitive with galvanometer units, says Bell & Howell
Co.’s CEC division. . . . Hewlett-Packard Co.’s first-half orders came to
$1.22 billion, up 39%, says president John Young, while net earnings were
up 37% to $94.7 million. However, he told a group of New York securities
analysts that he expected a second-half slowdown in the U. S. economy
that could continue well into 1980. This slowdown could enable HP to
reduce its order backlog, which grew another $60 million in the first half
despite an aggressive shipping program. A major contribution to the
backlog was production stymied by shortages of components such as
low-power Schottky parts, but Hp’s semiconductor suppliers are already
seeing an order slowdown, which they feel could relieve the pinch.
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32 K ROMS.

3WEEK
DELIVERY.

That's right. The Electronic Arrays EA 8332, fully
static 4096 x 8 MOS ROM, is available in prototype
quantities within three weeks of your bit pattern approval.

User options include selection of either proposed

JEDEC pin configuration and a 450 or 350 nsec access time.

Extra circuit interfacing and buffering is
climinated with the EA 8332. All inputs are TTL compatible,
and the three-state outputs can drive two
standard TTL loads each.

So contact EA today for 32K ROMS in three weeks.
It’s as simple as that.

Electronic Arrays. 550 East Middlefield Road,
Mountain View, CA 94043. (415) 964-4321.

ELECTRONIC
ARRAYS.

MEMORIES.
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I Introducing the LM338.
This remarkable monolithic

'. ‘s\‘g delivers the highest power out-
$§ put of any ever developed, it

\ )
me Wy voltage regulator not only

OUTPUT CURRENT (A)
-]

\ keeps itself out of trouble.

®  Frst, it can be adjusted (with

4 OC QUTPUT -\
CURRENT

\\\ just two resistors) to accommo-
——1 date any voltage between 1.2V

20 20 . and33V.

INPUT-OUTPUT OIFFERENTIAL (V) That puts an end to stocking a
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shelf full of different regulators for different voltages.

At any voltage it has a guaranteed 5 amp output,
but it can put out transients up to 12 amps when
needed. Yet even under the transient load, you're
always assured of maintaining the output voltage.

It's a 3-pin design (one for IN, one for OUT, and
one for ADJUST) that has a line regulation of .0057%
pervolt, a load regulation of 0.1%, and a current limit
that’s constant with the temperature. Plus thermal
shutdown.

We burn inthe LM 338 100% by deliberately
shorting it, so you can be assured of the reliability
you've come to expect from the Linear Leader.

All this comes to only $5 in lots of a hundred.

To find out more about the safest, most powerful
one-size-fits-all regulator ever developed, send us
the coupon below.

And we'll see to it that you get to know the
LM338 backwards and forwards.

National Semiconductor
2900 Semiconductor Drive M/S AT530
Santa Clara, CA 95051
Show me the LM338 backwards and forwards.
Please send me your LM138/338 data sheet.

|
I
I
Name Thtle_ l
|
|

Company
Address _

4 National Semiconductor
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A lotof signal
Fora little cost

We just set a new value standard. Twice.

FREQUENCY

0"“‘ 10 100 " 10K 100K | UL VWA —\r\,l orFsey

i e e G Y S s
L mance— s T MODE—]

2001 FUNCTION GENERATOR ©

SWEEP IN TTL GND HI :
' . ’ AMPLITUDE
& € ) €2 )

LRSS CONTINGNTAL SPRCIALTIEE CORPORATION

PULSE SPACING PULSE WIDTH ow ], T e sor | wave oW Qg T
. « o8 Toms._ MG s l* ~—MOOE»—-'--—'—-]
] Q, 0 9 4001 PULSE GENERATOR » .
; & GATE/TRIG IN SYNCOUT TTLOUT VAR OUT
X ) 1 I * 10
SPACING VERNIER aﬁ. Q} (“) @
N —
RO CONTINENTAL GRECIALTIES CORPORATION
Model 2001 Sweepable Model 4001 Ultravariable
Function Generator.™ $149.95* Pulse Generator.” $169.95*

Get the waveforms youneed—1Hzto .1 MHzin Here's a precision digital pulse generator with
five overlapping ranges: stable, low-distortion  fastrise and fall times covering 0.5 Hz to 5 MHz

sine waves, fast rise/fall-time square waves, in 5 overlapping ranges. With pulse width and
high linearity triangle waves —even a separate  pulse spacing each independently variable
TTL square wave output. Plus high- and low- from 100 nsec to 1 sec for an amazing 107:1
level main outputs. duty cycle range.

An applied DC Voltage at the Sweep input You'll find the 4001 delivers the pulse
can shift the 2001’s frequency; or sweepupto ~ modes you need: Continuous, One-Shot, Trig-
100:1 with an AC signal. gered, Gated, Square Wave, even a Comple-

A pushbutton activates the DC Offset ment mode. The Trigger/Gate input, 50 Ohm
control, which shifts the output waveform up or  variable output, TTL-level outputand Sync
down on command. output connectors are BNCs.

You'd expect to pay a lot more for all the The 4001. Nothing does as much as well
2001 can do! for anywhere near the price.

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terr. New Haven, CT 06509 (203) 624-3103 TWX 710:465-1227 C | | | |—f f d |
OTHER OFFICES San Francisco (415) 421-8872 TWx 910-372-7942 a tO ree Or etal S
Europe CSC UK LTR Phone Saffron-Walden C799 21662 TLX 87477
Canada Len Fini'er Lid Onmano - - -

* Suggested U.S. resale Available at se ected local distributors. Prices, specifications subject to change without notice © Copyright 1979 Continental Specialties Corporation
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Electronics review

Significant developments in technology and business

Winchester drive
comes equipped with
its own tape backup

by Anthony Durniak, Computers Editor

Tape capacity surpasses fixed
disk’s in combination unit

about the size of a floppy disk
from Microcomputer Systems

How to use removable recording
media to back up the fixed-in-place
disks of the Winchester drive may
pose the biggest obstacle to the
drive’s general acceptance by small
computer users. For though the
Winchester records more in less
space than removable drives, that
advantage is quickly dissipated when
it must be supported by bulky and
expensive equipment.

Enter Microcomputer Systems
Corp. with an unusual solution: a
Winchester disk drive that comes
equipped with its own tape backup.
And in one model of its new equip-
ment, the Sunnyvale, Calif., periph-
erals controller maker even uses the
same mechanical drive for the disk
and tape. The result in the MSC-
8000 is a compact, high-capacity
unit with a Y2-inch tape drive on the
same motor spindle that spins three
8-in. disks. Forty megabytes of fixed
disk with 25 milliseconds average
access time and 80 megabytes of
removable tape occupy as little space
as a standard 8-in. floppy-disk drive.

This prototype unit was certainly
the most unusual of the half-dozen
8-in. disks shown at this month’s
National Computer Conference in
New York (see p.83). Microcom-
puter Systems combines tape and
disk drives in its larger MSC-5900,
also brought to the show [Electronics,
May 24, p.197]. This unit, which
uses separate mechanical drives,
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weds a 17.1-megabyte tape cartridge
drive to a 14-in. Winchester drive
that holds between 12.5 megabytes
and 87.8 megabytes.

Reliability. With nonremovable
disks, the 1BM-developed Winchester
drives have had considerable success
applied to large-scale computer sys-
tems; because they are sealed they
offer higher reliability than remova-
ble disk drives. Some 18 months ago
they began to be scaled down in size
and price for small-computer users.
But backing them up with units to
copy and remove important informa-
tion for safe keeping has been a
problem solved until now with either
removable disks or tape.

James Toreson, president of Mi-
crocomputer Systems, points to an-
other advantage of his combination
MSC-8000 unit: “The removable
[tape] media stores more than the
disk [it is backing up].” Most other
backup schemes for fixed disk, such
as cartridge tapes or floppy disks or
even that in Toreson’s own MSC-
5900, hold only a fraction of the
information that the fixed disks hold,
so that several packages of media
must back up one disk drive, which
increases backup time.

In addition, Toreson explains that
his tape drive can record data at 750
kilobyt