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5. Circuit Board Testing Update/No. 5 in a series from Hewlett-Packard.

JUSTIFYING THE PURCHASE OF AN AUTOMATIC BOARD TEST
SYSTEM IN LIGHT OF TODAY’S HIGH COST OF CAPITAL.

Today, an automatic board test
system can easily cost $100,000 or
more. Given the current high cost of
money, can a purchase of this size

be financially justified? If you choose the
right kind of test system it can be. In
fact, the right automatic test system
will not only pay for itself — including
interest costs — but will actually save
your company additional money.

The secret! Leveraging.

There are any number of testing alterna-
tives now available. However, HP's
3060A Board Test System combines
the latest in-circuit testing technology
with board level functional testing.

The addition of functional testing to in-

circuit testing provides a relatively small
increase in board yield. But
as you can see from the
accompanying diagram,

this small increase can mean a large
improvement in product yield. For ex-
ample, in a 5 PC board product, an
increase in board yield of only 8% (from
90% to 98%) will leverage product
tumn-on rate from about 59% to 90%.

The impact of leveraging on
production test costs.

As you may have already discovered,
production testing costs increase
exponentially. In other words, a fault
that costs 18¢ to find during in-circuit
testing can easily cost $20 or more if
not detected until final product test.
Why? Because of the additional time —
and increased labor costs — associated
with fault diagnosis and repair at

this level.

By helping leverage product yield
through in-circuit plus functional testing,
the HP 3060A can help decrease
production test costs. For example, in
a five PC board product, with a product
volume of 12,000 per year, the 3060A
can slash production test costs as
much as $19.94 per unit. And that’s a
total of nearly $250,000 per year.

Will it work for you?
As you can see from the graph, today’s
increasing cost of capital means the
savings to be generated by an invest-
ment such as the HP 3060A must be
substantial in order to produce a reason-
able break-even point. How can
you determine whether or not
the 3060A would deliver a large
enough reduction in production test
costs — to justify its purchase?
To help you determine this
for yourself, HP now offers
a very helpful brochure
titled “‘Financial Justifi-
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cation — Circuit Test Systems.”” It
includes a production test model
worksheet, and has guidelines for
calculating the 3060A Automatic Board
Test System’s payback period,
average retumn on investment and/or
discounted cash flow. You can use this
information to determine the rate of
retum offered by the HP 3060A in your
facility, even in light of today’s high-
interest economy. For your free copy
of “Financial Justification — Circuit Test
Systems,”” or for more information on
the HP 3060A, (Priced at $82,000*
for standard operational system) write
to Hewlett-Packard; 1507 Page Mill
Road, Palo Alto, CA 94304. Or call
the HP regional office nearest you: East
(201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404)
955-1500, Canada (416) 678-9430.
*Domestic USA price only.
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INCLUDES DIGITAL TRANSMITTER,

RECEIVER, ) I
§ 10 METRE CABLE ASSEMBLY AND { f
I i COMPLETE B y I
\ TECHNICAL INFORMATION \ :

Take the First Step Toward
HIP's Full Fiber Optice Capability

Now you can get started with HP's HFBR-0010 Fiber Optic Kit at half the regular price.
The HFBR-0010 is 2 complete logic-to-logic link, including transmitter, receiver, 10 metre cable/connector assembly
and technical data. The complete system is now just $27 5*— for a limited time only.
Once you've tried HP’s kit, you can simply change cable assemblies for links up to 100 metres. For longer systems
up to 1000 metres, substitute HP’s new HFBR-1002 transmitter. No calibration or adjustment is required.
These links are ideal for digital interconnections in many lab, industrial and military applications.
To take advantage of this special offer, call any franchised
HP components distributor. In the U.S., contact Hall-Mark,
Hamilton/Avnet, Pioneer Standard, Schweber, Wilshire

or the Wyle Distribution Group (Liberty/Elmar). In Canada,
call Hamilton/Avnet orpZentr:;trz,ics, Led. (b H E w LE T T
FB PACKARD

*Domestic US price only. Offer expires August 31, 1980.
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Never available until now. . .

Ultra-low distortion
MIXERS

High-level (+17dBm LO)

Guaranteed -55dB
two-tone third-order

intermodulation spec
(below IF output)

Test conditions
RF 1 =200 MHz, RF 2 = 202 MHz at 0dBm
LO =180 MHz at+17 dBm

Special Features:

¢ Wide bandwidth
50kHz — 1000MH2z

e 1dB compression point +15 dBm
e Low insertion loss 6 dB
¢ High isolation,

greater than 45dB

$19.95

MODEL TAK-1H (5-24)

Siknal
i dB
Conv. compr.

PY 3 t . loss lg\'rl Size =

Model Freq. dB  (dBm (in} rice

c?nnec ?l‘ versions, No. MIY)  max) min) Conneclions (w1 ht) Q)
2 pin versions TFM-H 2 - 500 85 +14  4pine  021x0.5x025 $23.95(5:24)
TFM2H 5 - 1000 10 +14 4 pins 021%05x0.25 $31.95(5-24)
TFM3H 01 -250 85 +13  4pine 021x05x025 $23.95(5-24)
NOW. . . improve your systems TAK-1H 2 — 50 B85 14 8 pins. 0.4x08x025 $19.95(5-24)
s TAK-IWH s — 750 90 +14  Bopine 04x08x025 $23.95(5-24)
intermod spec by as much as 10dB TAK-3H  005-300 85 +13  8pins 04x08x025 $21.95(5-24)

guaranteed. . . specify Mini-Circuits’
state-of-the-art ultra- low distortion
Double-Balanced Mixers. Prices start at

ZAD-1SH 2 — 50 85 +14 BNC TNC  L15x2.25x1.40 $40.95(4-24)
ZAD-IWSH 5 — 750 9.0 414 BNC,TNC 1.15x225x1.40 $44.95(4:24)
ZAD-3SH 0.05-300 85 +13  BNC,TNC 1.15x2.25% 1.40 $42.95(4-24)

3 AWISH 2 —50 B85 +14 SMA 088x1.50x1.15 $50.95(4.24)
an unbehevable lOW $l995 ollo ZLWIWSH § — 750 90 +14 SMA 0.88x 1.50% 1.15 $54.95(4-24)
ZLW3SH  005—300 85  H3 SMA 0.88x1.50x 1.15  $52.95(4-24)

with off-the-shelf delivery.

ZFM-1H 2 s00 85 +14 BNC,TNC 125x1.25x0.75 $53.95(1-24)

For complete specifications, ZM2H 5 1000 10 14 B:SEEEC 125%1.25%0.75  $61.95(1-24)
performance curves and application ZMS om0 83 H13 BNCING 12581258075 15495020
information, refer to 78-79 MicroWaves “EU Se—

Product Data Directory (pgs 161-352) BNC standard, TNC on request. Type N and SMA $5.00 additional

or EEM (pgs 2890-3058).

Wi s nirgest Manutacturer of Doubie Balancead Miers

- - - -

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M l"l-Clrcu lts
Domestic and international Telex 125460 International Telex 620156 & Dwision of Scienkic Companents Corp
international Representsatives: O AFRICA: Alitra (PTY) Ltd. PO Box 9813 Jchannesburg 2000 South Afnca O AUSTRALIA: General Electromic Service. 99 Alexander St New
South Wales Australia 2065 O EASTERN CANADA: B D Hummel 2224 Maynard Ave Ulica. NY 13502 ) ENGLAND: Dale Electronics Ltd Dale House, Wharf Road. Fimley Green
Camberiey Surrey United Kingdom O FRANCE: SCIE-DIMES . 31 Rue George-Sand 91120 Palaiseau France O GERMANY, AUSTRIA, SWITZERLAND, DENMARK: Industrial
Electronics GMBH 6000 Frankfurt Main Kiuberstrasse 14 West Germany O INDIA: Gaekwar Enterprnises Kamal Mahal 17 ML Dahanukar Marg Bombay 400 026. indra
O ISRAEL: Vectronics Ltd 69 Gordon St Tel-Awiv Israel O JAPAN: Densho Kaisha Lld Eguchi Building 8-1 1-Chome Hamamatsucho Minato-Ku. Tokyo. Japan
O NETHERLANDS, LUXEMBOURG. BELGIUM: BV Technische Handeisonderneming COIMEX P QO Box 19 8050 AA Hattem. Holland O NORWAY; Dalamatick As Postboks 111
BRAYN Oslo 6 Osfensjoveien 62. Norway O SINGAPORE & MALAYSIA: Electronics Trading Co (PTE) Ltd Suites C13. C22 & C23 (1st Fioor). President Hotel Shopping Complex
181 Kitchener Road Singapore-8 Repubhic of Singapore O SWEDEN: integrerad Elekironik AB Box 43 S-182 51. Djursholm Sweden
U.S. Distributors: O NORTHERN CALIFORNLIA: Pen Stock 105 Fremont Ave Los Ailtos. CA 94022 Tel {415) 948-6533 13 SOUTHERN CALIFORNIA, ARIZONA: Crown Electronics
11440 Coltins St N Hollywood CA 91601 Tel (213) 877-3550 O METROPOLITAN NEW YORK NORTHERN NEW JEASEY, WESTCHESTER COUNTY: Microwave Distributors
61 Mail Drive, Commack. NY 11725 Tel. (516) 543-4771 O SO, NEW JERSEY, DELAWARE& EASTERN PENNSYLVANIA:MLC Disinibutors, 456 Germantown Pike, Lafayette Hill. PA
19444 (215) 825-3177 BIGREVID OO0
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lon beams promise practical submicrometer wafer lithography, 142

MEMORIES
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Highlights

Cover: Japanese train sights on computer market, 113

After walking away with the U. S. radio and television markets, and with
their semiconductor industry operating at or very near the technology’s
leading edge, the Japanese are in excellent shape to carve large slices from
the U. S.-dominated computer pie. The goals are clearly set, government-
sponsored cooperative programs in full swing, and competitive hardware
already in production. Software is their only admitted soft spot, according to
this issue’s in-depth special report, and they’re hard at work on it.

The cover includes part of a painting by Japanese master Hokusai
(1760-1849). The background photo is by Computers & Peripherals Editor
Anthony Durniak; the design is by Art Director Fred Sklenar.

Automatic office gear must learn to put up with people, 102

Nobody’s perfect, office workers included. And they aren’t going to become
perfect just to please a bunch of literal-minded machines. Automatic office
equipment must be made much simpler to use and more tolerant of errors,
according to experts at the Office Automation Conference.

lon-beam lithography reaching practical stage, 142

Chip makers, casting about for a replacement for optical lithography that
will launch them into the era of submicrometer design rules, are looking
closely at developing ion-beam techniques. The beams can be focused for
direct writing or collimated for production with masks, and they have
significant advantages over X rays and electron beams.

Elegantly simple cell makes a fast, dense PROM, 147

*“Keep it simple” is a maxim vital to memory design: as the industry pushes
ahead to higher densities, simplicity pays off in ease of manufacture. The
cells in this programmable read-only memory use polysilicon fuses and are
the tiniest yet for a given set of design rules.

Error-checking chip thrives in forest of protocols, 151

The data-communications world is a diverse one, to say the least. The
number of different protocols used makes flexibility a must for any chip that
is to have a healthy number of applications. Most synchronous or asynchro-
nous character-oriented protocols, including cyclic redundancy checking, are
handled by a TTL-compatible n-MOS controller at the rate of 1 million
characters per second.

. . . and in the next issue

Microprocessors give digital multimeter new abilities . . . speech-synthesis
chip imitates person for natural sound . . . memory management for 16-bit
processors . . . areport on this year’s Electronic Components Conference.
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Get 1 watt output from

your H-I° generator

with a Mini-Circuits amplifier!

0.05 - 1000 MH:
from $1 99

Need more than the 10 mw available from
your signal/sweep generator or synthesizer

for system and subsystem testing?

Just add a MiniCircuits’ ZHL wideband
amplifier and boost the 10 mw level to 1
watt or +30 dBm. Also, there's an additional
benefit ... as much as 40 dB isolation will
be added between the generator and the
system under test. And VSWR is less than

2:1 over the full frequency range.

Upgrade your present generator now ...
check the specs and low prices below and
order your ZHL wideband amplifier today
... and we will ship within one week!

o

Total sate input power - 20 dBm, operating lempera;uIO“C 10 :66°€ slojage temperature - 55 ‘C ;;- 100° C. 50 ohm impedance Tn{)tfana output VSWR 2 1 max
For detailed specs and curves, refer to 1979/80 MicroWaves Product Data Directory, p 364-365 or EEM p 2970-2971

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200
Domestic and International Telex 125460 International Telex 620156

MODEL | FREQ. | GAIN GAIN MAXIMUM NOISE |[INTERCEPT DC POWER PRICE 1
NO. MHz FLATNESS POWER FIGURE POINT |
OUTPUT dBm
1-dB 3RD ORDER
dB d8 COMPRESSION dB dBm VOLTAGE |CURRENT | § EA. QTY.
ZHL-1A | 2-500 | 16 Min.| +1.0 Max. +28 Min. 11 Typ. +38 Typ. +24v 0.6A [199.00 (1-9)
ZHL-2 10-1000 | 16 Min. | 1.0 Max. +29 Min. 18 Typ. +38 Typ. +24V 0.6A |349.00 (1-9)
ZHL-2-8 | 0.4-150 | 24 Min.| 1.0 Max. +29.5 Min, 11 Typ. +38 Typ. +24V 0.6A |199.00 (1-9)
ZHL-3A | 10-1000 | 27 Min. | +1.0 Max. +29.5 Min. 10 Typ. +38 Typ. +24v 0.65A 449.00 (1-9)
ZHL-32A | 0.05-130 | 25 Min. [  +1.0 Max. +27 Min. 10 Typ +33 Typ +24v 0.6A 199.00 (1-9)
e M T

World's largest manufacturer of Double Balanced Mixers

[ Mini-Circuits

MINI-CIRCUITS LABORATORY

A Dwision of Scientific Components Corp

Ra5Mmev/B
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YOU'RE
NOT GETTING THE
BEST TRACES
FROM YOUR GOULD
RECORDER UNLESS
YOU'RE USING
ACCUCHART PAPER.

Accuchart paper is specially
designed and produced by Gould
for use in Gould recorders. Only
Accuchart assures you'll get the
precise and permanent traces
Gould recorders are capable of
producing.

To get the finest quality traces
from Gould recorders, you need
Accuchart paper. Easily identified
by the Accuchart name on every roll.

For more reasons why, send for
our free handy pocket guide by
calling Gould toll free at (800)
325-6400, ext. 77. (In Missouri:
(800) 342-6600). Or write Gould
inc., Instruments Div., 3631 Perkins
Ave., Cleveland, Ohio 44114.

= GOULD

An Electrical/Electronics Company
6 Circle 6 on reader service card

Publisher’s letter

“After years of preparation and
some false starts, they’re ready, will-
ing, and able.” That’s Tony Durniak
computer and peripherals editor,
describing the Japanese computer
manufacturers.

Tony and Tokyo bureau manager
Charlie Cohen worked together to
produce the in-depth report on
Japan’s computer technology
(p. 113). They interviewed company
executives and engineering manag-
ers. They toured research labs and
plants. And they literally looked
under the hood (see photo) of
Japanese machines to find out first-
hand what makes them tick.

What did they find? There are
few differences between the Ja-
panese and American computers.
“That’s the significance,” Tony ex-
plains. “It means that they have
caught up, and the Japanese are
proud of that accomplishment.”

While Tony reported on the plans
and technical accomplishments of

the Japanese makers, Charlie con-
centrated on describing Japan’s do-
mestic market. Charlie has followed
this beat since its inception in the
mid-1950s. As a result, he has
known some of today’s computer
company executives since they were
junior researchers at the govern-
ment’s Electrotechnical Laboratory.
In one case, Charlie’s acquaintance
with a top-level computer executive
dates back to when they both
attended the Graduate School of
Engineering at the University of
Tokyo. At present, Charlie points
out, the domestic computer market
is in flux. But its rough-and-tumble
has taught the producers how to
compete in a world marketplace.

/%%/ =

cas, New York, N. Y. 10020.

Why not an editorial career?

Electronics has available challenging editorial positions for electronics engi-
neers with a bent for journalism. Our editors keep abreast of and write or edit
articles on the latest trends in electronic technology. Right now, we're
looking for editors to cover microcomputer systems and software and with
general expertise. A bachelor's degree and design experience are desirable.
Salary and benefits are exceilent. Write a letter telling us about yourself to
the Managing Editor (Technical) at Electronics, 1221 Avenue of the Ameri-
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WIDEBAND AMPLIFIERS
FROM DC TO 1MHz

Where in the wide world
do you find them?

You'll find them at Krohn-Hite . . . the only company that
is really responsive to the need for wideband power
amplification. We know that systems designers need
power, performance, and versatility, so we designed
the Model 7500 direct-coupled ampilifier that offers
continuous power up to 75W and up to 125V RMS.
The 7500 has a frequency response that is typi-
cally flat to within +0.05db over most of its
range, and even at full power output, the har-
monic distortion is less than 0.05%. Voltage
gain, fixed or variable, is 0 to X100. Output

9 P&' circuit is both current and voltage protected.
o And both AC and DC input couplings are
' provided.

The Model 7500 can serve as the heart of an
AC power source. Other applications include
) precision meter calibration, transducer
driving, and vibration analysis. Call on the
company that is responsive to your needs.
Krohn-Hite. Send for specifications on our
complete line of wideband amplifiers. Look up
our product listings in EEM and Gold Book.

W/ LlcnoHN-HITE

CORPORATION
Avon Industrial Park Avon. MA 02322 {617} 580-1660 TWX 710 345 0831

Krohn-Hite . . . Benchmark of Value in Power Amplifiers

© Krohn-Hite Corp. 1979

AL, Huntsvllle (205)534-9771; AZ, Phoenix (602)279-1531; CA, Inglewood (213)674-8850, San Jose (408)292-3220; CO, Denver (303)773-1218; CT, Canton Center (203)6983-0719; FL,
Orlando (305)858-7450, Sunrise (305)742-2115; GA, Atlanta (404)455-1206; HI, Honolulu (808)841-1574; IL, Chicago (312)283-0713; IN, Carmel (317)844-0114; KS, Overiand Park
(913)649-6996; LA, Gretna (504)367-3975; MD, Towson (301)321-1411; MA, Chelmsford (617)256-9061; M, Detrolt (313)961-3042; MN, Minneapolis (612)835-4818; MO, St. Louis
(314)568-1408; NM, Albuquerque (505)255-2330; NJ, Cherry Hill (609)482-0059, Englewood (201)871-3916; NY, Rochester (716)473-5720, Saratoga Springs (518)584-8519, Syracuse
(315)437-6666; NC, Burlington (919)227-3639; OH, Chesterland (216)729-2222, Dayton (513)204-2476; OK, Jenks (818)209-2636; OR, Portland (503)297-2248; PA, Pittsburgh
(412)261-2604; SC, Greenville (803)271-8543; TX, Dallas (214)861-0400, Houston (713)688-1431; UT, Sait Lake City (801)468-8729; VA, Falls Church (703)573-8787; WA, Bellevue
(208)454-3400; Wi, Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)744-5829, Ottowa, Ontario (613)725-1831, Toronto, Ontario (416)625-0600, Calgary, Aiberta

(403)276-7587. _
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TECHNOLOGY
PRODUGES MORE
OEM OPTICAL ENCODERS
ANNUALLY THAN ANYBODY!

LINEAR

PROPORTIONAL ..

POSITIONER 55 oiscs

¢ Up to 500 L/inch,incremental.

¢ Linearity better than 2%.

¢ Extremely stable over a wide
temperature range.

* Integral electronics, laser balanced.

¢ Collimating optics.

¢ Ready to plug in and go.

Typical configuration including amphifiers, computenzed
balancing and connector: Under $50 in OEM quantities.

WE MAKE LINEAR & ROTARY ENCODERS
TO YOUR SPECIFICATIONS

SENSOR TECHNOLOGY
21200 LASSEN STREET. CHATSWORTH, CA 91311
(213) 882-4100 TELEX: 910-494-4776
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Readers’ comments

Lasers Down Under

To the Editor: It was interesting to
learn from the laser story in your
issue of Jan. 17 [“Airborne YAG unit
to chart ocean shallows with sonar
accuracy but 100 times the speed,”
p. 49] that the Avco Everett Re-
search Laboratory Inc.'s HALS (Hy-
drographic Airborne Laser Sounder)
system may be used by the U.S.
Naval Oceanographic Office for
worldwide coastal surveys scheduled
to begin in 1981.

I draw your attention to the fact
that such a system has been opera-
tional in Australia for some time. It
was developed from our highly suc-
cessful terrain-profiling system, in
use since the early 1970s, gathering
data across Australia for compiling a
precise relief map of our continent.

Details of the Australian-pio-
neered ‘“laser bathymetry” equip-
ment and techniques were presented
at the first Australian National
Laser Conference held in Canberra,
March 20-23, 1978, and reported in
the Soviet Journal of Quantum Elec-
tronics 9 (2), Feb. 1979, pp. 258-59.
These systems are now available
commercially as a result of AiP
(Australian Industrial Participation)
programs. Details may be obtained
from Mr. B. Balin, Technical Direc-
tor, Quentron Optics Pty, Quentron
House, 75a Angus St., Adelaide,
S. A. 5000, Australia.

J. L. Hughes
Canberra,
Australia

Registered

To the Editor: “Flat-panel displays
find special jobs” [Jan. 31, p. 67] is
almost a lexicon unto itself because
of the many companies mentioned.
We do want to call to your atten-
tion an oversight in the last para-
graph of the first column. The term
Digivue is a registered trademark of
Owens-lllinois for gaseous display
panels. Further, it was Owens-l1lli-
nois Inc. that worked with the Uni-
versity of Illinois on ac plasma pan-
els, not Owens-Corning Corp.
David R. Birchall
Owens-lllinois Inc.
Toledo, Ohio

Bus bugs

To the Editor: With regard to *“In-
strument makers score unannounced
bugs in GPIB chips” {Jan. 31, p. 39],
I would like to illuminate the process
of the chips’ development over the
last several years from a user’s point
of view.

The vendors have been very coop-
erative in trying to comply with
IEEE-488 and in providing a good
user interface in their chips. Each
chip has had its share of problems
when introduced. Those problems
are being designed out and ultimate-
ly the chips will, for the most part,
be clean and consistent in operation.

We have extensively evaluated
these devices here at Tektronix and
have been able to dig out several of
the bugs on our S3260 test system
and in design groups. This informa-
tion has been given to the designers
and a frank discussion of chip func-
tion has taken place.

I hope that future devices, espe-
cially those which must adhere to
external standards, can be developed
with similar cooperation between
vendors and users. This can work if
the following conditions are met:
® Information provided by vendors
must be scrupulously protected by
recipients as proprietary. This is
especially true for new products
under development but also applies
to “bug lists” on available devices.
® Discussions about device problems
between vendors and users must be
framed in general terms and not in
terms of other vendors’ problems or
proposed solutions.

I believe that future chips will be
much more difficult to design and
therefore much more risky for ven-
dors to attempt. Cooperation be-
tween vendors and users should be
encouraged in order to help mini-
mize the risks as much as possible.

I am willing to discuss those GP1B
chip problems which Tek has had a
part in discovering with anyone
(from a small instrument company!)
who wishes to call me at (503) 644-
0161, ex. 6303.

Jim Howe
Tektronix Inc.
Beaverton, Ore.
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We just devalued
the pA9708.

It's now down to $1.89 per thousan

That makes it the lowest-  r===--=--------- "\foﬂm‘) T 7T Companaton
cost multi-channel 8-bit ~ + > i N
A/D converterinthe  n——H>— v'ﬂ:;/m” " > e
industry. And price ., oo+ T T B :

is just one of its s L {>— consmmer | L !
important advantages.  «—! LN B i I
Here are some others. n l] v|'_{?4 |
F387O Ond DIGITAL Ao : REFERENCE :
F6800 HP com- (Faom Mpu) Ay 4] ASoAess ecoven F ATon :
patibility. High- S I IR R
reliability Bipolar I t e | 7 Ontraur capaciTon
processing. Auto zero and full- A T ;

scale correction. 300 us conversion application note that demonstrate

time. £0.2% maximum linearity over the uA9708's incredible versatility, call
temperature. And 30-volt maximum  or write Linear Products at Fairchild
analog and digital input range. Semiconductor Products Group,

We'd like to tell you more about  P.O. Box 880A, Mountain View,
our remarkable product  p————— Clifornia 94042.
ataremarkable price. EAIRC I LD Telephone: (415) 962-4903.
For adata sheet andan  IEEEEG———— 8 T\VX: 910-379-6435.

A/D CONVERTER
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Announcing the Amé012.
The lowest priced
12-bit DAC you can buy.

Advanced Micro Devices new Am6012
12-bit monolithic DAC is only $9.95 in
100-up quantities.

But if you think it’s just a stripped down
DAC, think again. The only thing we
trimmed on the Am6012 was the price.
And we mean that literally.

The Am6012 is the world’s tirst mono-
lithic DAC produced with diffused, rather
than thin-tilm, resistors. It requires no
active trimming of individual devices.

It’s the only 12-bit monolithic DAC to
spec =% LSB (13-bit) differential non-
linearity over the entire temperature range.
The only one to spec NL and DNL at both
+5V and +15V supplies. It even offers
high-output impedance plus high-voltage
compliance: —5V to +10V.

Thanks to the Am6012’s innovative
design, it is inherently monotonic and fast.
It has a 250ns typical settling time.

Thanks to Advanced Micro Devices, you
get MIL-STD-883 for free.

If youre looking for the best 12-bit DAC
at the best price in town, call or write
Advanced Micro Devices. And ask for the
Am6012.

The only thing we trimmed was the price.

Advanced Micro Devices ¢\

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

Electronics /March 27, 1980
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Let Electrodag®
coatings end your EMI and
ESD interference problems.

Those ugly little “Zappers”-
EMI and ESD interference. They can
play havoc when you use plastic
cabinetry on your electronics
equipment.

And now the FCC is getting
into the act. As of July 1, 1980,
there'll be even tougher limits on
how much energy can legally radiate
from any electrical device.

What's the answer to this
perplexing dilemma? Simple. Just
lock your pesky Zaps up for good, by
applying an inexpensive spray-on
Acheson Electrodag coating.

@

our Zay
away for life.

S

Electrodag coatings need
no pre-treating, priming or topcoat.
With broad performance capability
and wide range of conductivity,
they provide excellent shielding or
static bleed under aimost any con-
dition, and for any size or shape
enclosure. Choose from our newest
entries-conductive graphite,
copper, and nickel pigmented coat-
ings...each formulated and priced
to give your equipment cost/
effective shielding protection.

For more details about how we
can solve your specific coating prob-
lems, or for a selection guide, call or
write: Acheson Colloids Company,
Electrical Products, Port Huron,
Michigan 48060 (313) 984-5581.

Acheson

hightechnology coatings

12 Circle 12 on reader service card

News update

@l When Censor Inc. announced its
SRA-100 step-and-repeat projection
lithography system, it had ambitious
design objectives. The Liechtenstein-
based company said it was shooting
for a 1-micrometer resolution,
through-the-lens automatic align-
ment with registration to within
*0.1 um, and a throughput of 60
4-inch wafers an hour [Electronics,
June 21, 1979, p. 8].

With the prototype unit in debug-
ging, the company’s engineers are
finding its special 10X reduction
Zeiss lens has better than the
sought-after performance. The new
lens systems easily exposes 1-um
lines in a production mode and has
put down 0.7-um details in carefully
controlled experiments, the company
now says.

Test runs also have given a
throughput as high as 80 4-in.
wafers an hour. A contributing fac-
tor is the 200-millisecond exposure
time (900 ms on competitive step-
pers), which is due to the powerful
light source and high-resolution op-
tics. Also contributing is the auto-
matic wafer handling: transport time
is about 200 ms.

Improvements have been made on
the original design to cut contamina-
tion of —and operator-induced dam-
age to—the expensive and fragile
10X reticles. A dust-free tempera-
ture-controlled chamber holds as
many as 15 reticles and automates
handling them. Also, a special cover
protects the reticle in use from dust.

Unlike other step-and-repeat
units, the design of the SRA-100 is
compact, at 13.3 square feet, and
precludes the need for a separate
environmental chamber. To facili-
tate use on production lines, it is well
isolated from vibration and shock.

The testing of the prototype unit
should be complete this month, and
the company expects to deliver the
second and third units to customers
in June. It also will show a machine
in Palo Alto, Calif., during Semicon
West, May 20-22. All together,
Censor says, it has 15 to 18 orders
from the U.S. and Europe for its
machine, and it expects to have pro-
duced 20 of the SRA-100 by the end
of June. -Jerry Lyman

Electronics/March 27, 1980
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... keeps your product WORKING
Vear after Vear. . after Vear. in your keyboard or ours,

Cherry key switches just don't fail. The knife-edge contact area is so small
(9 millionths of a square inch). .. the contact pressure so great (about 5,000 psi)
the gold alloy so pure and film-free . .. that you are assured of positive contact
every time. For 50 million operations and beyond. (Which is probably beyond the
life expectancy of your product!)
Cherry "heart of gold” keyboard switches are available individually or with
two-shot molded keycaps. Hopefully, you want keycaps. Because, we have keycaps
in more legends, sizes, type faces than you're likely to find anywhere else
Sculptured keycaps? We've got ‘em. Gloss or matte finish? We've got both. Colors?
Lighted? Specials? Sure! Some “off the shelf’. . . all at prices that make it obvious
why the Cherry way is the economical way to put a heart of gold in any keyboard

For free test sample switch
and catalog, just

TWX 910-235-1572
or PHONE 312-689-7700

Cherry switches now
available locally from distributors.

CHERRY ELECTRICAL PRODUCTS CORP 3608 Sunset Avenue, Waukegan, IL 60085

Our worldwide attiliates and phone numbers. Cherry Semiconductor Corp, Cranston, RI, U S A., 401 463 6000 « Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Products Ltd., Sandridge (Herts) England, 44 727 32231 » Cherco Brasil Industria E Comercio Ltda , Sao Paulo, Brazil, 011 246 4343  Hirose Cherry Precision Co, Ltd., Kawasaki, Japan, 044 933 351%
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HIGH VOLTAGE
ISOLATION!

TRW Optron
OPTICALLY COUPLED
ISOLATORS

NEW OPI 7000 SERIES
OFFERS LOW COST,
HIGH VOLTAGE ISOLATION

TRW Optron’s new OP| 7000 series
optically coupled isolators meet the
designer's requirements for high volt-
age Isolation, yet at a low cost.

The new series is_available from
stock and includes OPI 7002, OP! I
7010, OPI1 7320, and OPI 7340 types.

These devices feature input-to-
output steady state isolation voltage of
greater than 6000 volts in free air and
greater than 10,000 voits when en-
capsulated. They consist of a gallium
arsenide infrared LED coupled with
either a silicon phototransistor or
photodarlington in a molded plastic
package. Standard pin spacing of
0.300 x 0.100 inch is compatible with
that of dual in-line sockets.

Current transfer ratios range from
20% to 100% for the phototransistor
versions (OP1 7002/0Pt 7010), and
from 200% to 400% for the photodar-
lington models (OPI 7320/0PI 7340).

New OPI 7000 series isolators are
interchangeable with similar products
as follows:

TRW Optron GE

OPI 7002 H15A2 |
OPI 7010 H15A1
OPI| 7320 H1582
OPI 7340 H1581

In addition, TRW Optron’s complete
line of isolators includes standard de-
vices in high-rel metal cans and low
cost DIP and other plastic configura-
tions for most applications.

Detailed technical information on
optically coupled isolators and other

AW Optron optoelectronic products

.. chips, discrete components,
reflective transducers, and interrupter
assemblies . . . is available from your
nearest TRW Optron sales represen-
tative or the factory direct.

TRW orrron
A DIVISION OF TRWINC.

1201 Tappan Circle
C\%r(om‘on. Texas 75006, us a

TWX-910-860-5¢
214/242-6571
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Vanderslice brings the word
to GTE: it's ‘consensus’

*Nobody comes down from the
mountain with the revealed truth,”
says Thomas A. Vanderslice, 48,
president of the GTE Corp., Stam-
ford, Conn. On the job about four
months now, Vanderslice spent the
first .three traveling through the
company's worldwide facilities
*finding out what our people
thought and what they are doing.”

Prior to joining GTE, Vanderslice
was exccutive vice president of the
General Electric Co., where he
developed a management style his
new employees should find to their
liking. He says that he plans to stress
involvement in and enjoyment of the
job at all levels; and among key man-
agers, conscensus —followed by near-
total delegation of authority and
minimal centralized control. He sees
as one of his most important tasks
that of helping managers reach con-
sensus positions.

Open. It is too early to say where
GTE will go under Vanderslice, but
the possibilities are wide. “We have
growth arcas across the board,” he
says, even though 40% of the firm’s
business is in regulated areas such as
telephones and other forms of com-
munications.

Obviously, though, the military
area will be of extreme importance,
with the firm having just won the
command, control, and communica-
tions contract for the MX missile
[Electronics, Feb. 14, p.47], a pact
that could be worth about $3 billion
by the mid-1980s. GTE also should
wind up on the ground-launched
cruise missile (GLCM) team, another
multibillion-dollar program. And
GTE’s operating companies may have
more electronic telephone switching
in their future in line with Vander
slice’s interest in increasing produc-
tivity while saving maintenance
costs.

Vanderslice also expects renewed
emphasis on GTE's technological
resources. Activities like GTE Labo-
ratories, GTE's recently revived semi-
conductor activities, and the firm’s
strengths in materials science should

Looking big. Vanderslice sees growth areas
for GTE in all its business enterprises.

come in for more attention under
Vanderslice.

He also plans to concentrate on
productivity —*‘all  managers
should” —and GTE's semiconductor
activities slant into this picture.
“Ten years ago, you made an IC and
sold it into a market where volumes
were huge. Today, there’s more spe-
cialization and somewhat smaller
quantities. LSl is becoming part of
our systems business, especially mi-
croprocessors and memories. So,” he
says, looking for synergy, “we ought
to be able to let systems build on
semiconductors and vice versa.”

Curtis adds the engineering
to software in his SDC post

After coming on the scene in the late
1960s, software engineering is final-
ly starting to gain momentum as a
separate discipline. It is to regular
software, say, as chemical engineer-
ing is to pure chemistry, but so far
its practitioners are mainly showing
up at well-established software
houses, of which System Develop-
ment Corp. in Santa Monica, Calif,,
is typical. The company has named
Edwin P. Curtis manager of soft-
ware engineering for its product
group, which makes text storage and
retrieval systems.

The youthful Curtis defines the

Electronics /March 27, 1980



PDP11/03 PDP1123
MICROCOMPUTER SYSTEMS

FIRSTMICRO"

PEFPTUT°

AIRST COMP

UTER CORPORATION HON

IFERS

MICROCOMPUTER DEVILOPMENT SYSTEMS IN OOTH

1103 AND 11/20 CONPIGURATIO

11703-L
SRVXLLB

KD11-HA
CPU 11/03

MSV11-DD
32KW Memory

RLO1
Controller

RLO!
Controller

DLVt
Senial (4)

BACKPLANE OPEN

OPEN
OPEN

Bootstrap

Serving the world with cost effective computer systems.

BDV11-AA

11v03-L

SRVXSSB

KD11-HA
CPU 11/03

MSv11-DD
32KW Memory

RX02
Controller

pLv1t-y
Serial 14)

OPEN

OPEN
OPEN
OPEN

BDV11-AA
Bootstrap

The Basic PDP-11/03 systems offer the designer a
low cost compatible alternative to the larger
members of the PDP-11 family. The larger faster
PDP-11/23 systems offer the power, expandability
and operating systems of the larger members of the
PDP-11 family while retaining the proven cost
effective Q-Bus architecture. These systems save
you money, improve programming efficiency, and

boost productivity.

11T723-L
SRWXLLA

KDF11 e 1T
CPU11/23

MSV11-DD
32KW Memory

MSV11-DD
32KW Memory

RLO1
Controller

RLO1
Controlier

DLVI1-J | >
Serial 14y
OPEN
OPEN

BDV11-AA
Bootstrap

11v23-L
SRWXSSA

KDF11
CPU 11/23
MSV11-DD

32KW Memory

MSV11-DD
32KW Memory

RX02
Controller

DLV11-J
Seral (4)

OPEN
OPEN

BDVH AA
Bootstrap

™ TWX NUMBER 910-651-1916

I computer corporation

corporate square/825 north cass avenue / westmont, illincis 60559/ (312) 3201050

™Trodemork First Computer Corporotion  “Registered rrademork of Digitol Equipment Corporotion $5-3



Disk Memory
Power Supplies

Power-One, a leading
supplier to the Disk Drive
Industry, now offers a
compiete line of power
supplies for FLOPPY DISK
and new WINCHESTER
FIXED DISK applications.

Cali or Write for our
New Catalog.

WINCHESTER FIXED DISK .
SHUGART - CENTURY - MICROPOLIS are just a few drives powered by this new
universal model. Powers (1) Winchester drive plus controller circuitry.

1st Output i 2ndOutput | 3rd Output Model | Pricei1-9)
+ { ! 1
+5V@ 9A | _SVor-12Va 8A | +24Va JA/ASAPK | CP3ga $120.00

1st Output | 2ndoutput Mode!
__+5V@.5A/.7APK

Price(1-9)
+12V @ .9A/1.8A PK CP340 $ 44.95

2 ; FLOPPY DISK - 5% MEDIA
‘ BASF - SHUGART - PERTEC - SIEMENS plus all other popular 5% media drives.

+ 5V @ 2A

+12V@aA CP323 $ 74.95

y | CP323 powers up to (4) drives simultaneously.

J FLOPPY DISK - 8" MEDIA
SHUGART - PERSCI - CDC - WANGCO plus many other single and multiple drive

applications.

[ 1stoutput 2nd Output 3rdoutput | Model |price1-9)

L+ 5V @ 1A | -5v@ .5A +24V @ 1.5A/1.7A PK | CP205 $ 69.95

[+5V@25A | -SVe 5A | +24v @ 3A/3.4APK | CP206 $ 91.95

[+5V@3A | -5va .6a | +24V @ SA/6APK | CP162 $120.00 |
: | +5V@ 1.7A/2.2APK | ~5V.@ 15A/.2APK | +24V @ .2A/3APK | CP272A $ 91.95

[+5va2a +12V iz .8A - 12V .8A | HTAA-16W | $ 49.95
5 CP272A powers Persci Drives (includes unreguiated 7 - 10V @ 1.2A/10A PK)

HTAA-16W powers Persci controller.

DPOUWEr-0Ne ... rower supvies

Power One Drive « Camarilio, CA 93010 « (805) 484-2806 « TWX 910-336-1297
Eastern Regional Headquarters « (518) 399-9200

EEE. . L ~ = ' A A ——
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The magazine
youre reading now
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.0. Box 430, Hightstown, N.J. 08520.
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Easy does it. SDC's Curtis seeks user-
friendly and catastrophe-free software.

new ficld as “developing a discipline
and methodology that allows pre-
dicting in advance how software will
perform, on schedule, before putting
it into a product.”

Though sensible and long applied
to hardware, enginecering techniques
for software were long in coming for
a good reason, in Curtis’ view. “How
do you measure a successful pro-
gram?” he asks, and what is a per-
missible number of programming
errors? The tools and experience for
making such measurements are just
taking hold as they diffuse into the
design community from the academ-
ic centers, he says.

The “reference issue,” or lode-
stone of software engineering, is sen-
sitivity to the user, says Curtis. In
other words, the engineer must come
up with “user-friendly software that
can run without catastrophe.” Curtis
speaks from experience: his own
background before joining SDC sev-
eral months ago is strong in the user
area—in computer design and point-
of-sale equipment—and he holds
both a BSEE and MBA.

Curtis and other SDC officials
think software engineering is at the
takeoff point because data process-
ing has matured to the point where
the stability and controls offered by
engineering techniques are needed
for cost reasons. The company, in
fact, has had a corporate software
engineering vice president since
1978 for these developments. O
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The first LED pushbutton
that’s as bright as an incandescent,
but doesn’t burn out like one.

Our AML pushbuttons, indicators, paddles and rockers have a new light source.

A unique, dual chip LED.

Like other LED’s, this one will last a long time (its half-life is 100,000 hours or
more). It resists shock and vibration. It uses only half the current of an incandescent. It will
save you money on repairs. And comes in red, yellow and green. .

But unlike all other LED’s, this one is very bright. The kind of ¢
brightness you’d expect from an incandescent. -

And a special adapter makes it as easy toinstall asa
standard T13 wedge base.

In addition to this one very ‘bright’idea, we've
made some other additions to the Advanced Manual
Line. Like akeylock switch,a protective panel seal,
and a switch guard.

Not to mention a new solid state LED
annunciator, with more room for legends.

For details about these and other bright ideas
for control panels, and the locations of our sales offices
and distributors around the world, write MICRO
SWITCH, Freeport. Illinois 61032. Or call 815-2356600. MG

aHoneywell Division
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Now, HP lets you make FDM carrie
one programmabl
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0.1 Hz frequency resolution means i
precise frequency setability over the full —

50Hzto 32.5 MHz range. .2 dBlevel —
accuracy allows measurements with .01 dB

resolution all the way down to -80 dBm.

ol LXK -1:]al
G805 00 eenr

S
|~

9 BEECOC
e BYB(JC

Optional Transmission Impairments
Measurements allow you to quickly trouble-
shoot voice channel problems using

phase jitter, noise-with-tone, signal-to-noise-
with-tone-ratio, and single level impulse
noise, all with one instrument.

o
® o

| A 3336A SYNTHESIZER/LEVEL GENERATOR

MEWLFTT + PACKAND

Level accuracy is .05 dB at full output oo B RS Ly o
at 10 kHz with +0.1 dB flatness to 20,9 =" . ]
MHz, and you can sweep the full band

with +.15 dB leveling.
e © =
e
Amplitude blanking allows testing of S, * @ @ @
opgrdtional FDM systems without disturbing -
;dé?]c;]rge (i:annels while the frequency ?J @ G] G @ @

The new Hewlett-Packard Level Measuring Set brings out- the HP 3586A/B Selective Level Meter. In addition to delivering
standing measurement convenience, precision and automatic 0.1 Hz resolution over the full 50 Hz - 32.5 MHz range, the
control to the design, manufacture, installation and maintenance Selective Level Meter lets you make measurements at both FDM
of Frequency Division Multiplex systems. It consists of two voice channel and carmier frequency with one instrument.

new instruments: the HP 3586A/B Selective Level Meter, and And, when you select the optional Transmission Impairments
the HP 3336A/B Synthesizer/Level Generator. The A versions Measurements feature, you enjoy a new versatility in FDM

are compatible with CCITT requirements, while the B versions system troubleshooting.

are compatible with North American (Bell) standards. In The new HP 3336A/B Synthesizer/Level Generator offers
addition, C versions are available for general purpose wave extremely stable, accurate signals with harmonics more than
analysis and frequency synthesis applications. 50 dB down, and phase noise 70 dB down in a 3 kHz band.

Precise frequency and level measurements are provided by As a precision companion source, the Synthesizer can be



nd voice frequency tests with

-evel Measuring Set.

FREQUENCY/ENTRY M STATUS Wy

ENTRY FREQUENCY — CHANNEL -/ COUNTER ’
~ <p Cua L e

L =505
CARRIER  TONE

HP-IB control is standard on both instru-
ments, allowing all functions to be remotely
programmed for automated testing.

and 75 dB adjacent channel rejection.

O \\ Use the 3586A/B as a “tunable channel
\\ bank filter”” with shape factors up to 1.2

Pv EXT ANPLD REAR
AEF BLANK 21-8DMMz

Optional Noise Weighting Filter permits
direct Psophometric or C-message
weighted noise measurements. Or use the
standard equivalent weighted noise filters
supplied.

Manual tuning with selectable resolution
lets you change frequency, amplitude and
other functions in desired steps.

set to automatically track the frequency of the Selective Level
Meter. Or you can use it for stand-alone frequency synthesis
applications.

Through HP-IB, the Level Measuring Set is fully pro-
grammable. A computing controller such as one of HP’s 9800
Series permits automatic operation to reduce manufacturing
time and to lower maintenance costs through automated testing.

Prices are $9,200* for the 3586A/B ($475* for Transmission
Impairments Measurements option) and $4,100* for the
3336A/B. For full information, write to Hewlett-Packard, 1507
Page Mill Road, Paio Alto, CA 94304. Or call the HP regional

office nearest you: East (201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404) 955-1500, Canada
(416) 678-9430.

*Domestic U.S.A. price only. 09954

[/ 6ackano
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Our F100K family of subnanosecond logic ECL circuits
is the fastest in the industry. It's been cited doing
750 ps, which is 2-3 times faster than the competition.
Not only are our components faster, but your sys-
tems get faster because we've reduced interconnect
delays. Which allows for serial proces-
sing with fewer parts.
While being the most complex
ECL circuit family available,

— . A|A—.'

Where do you use the FIOOK family?

Anywhere speed is essential. Especially in large high-
performance computers. And right down the line, from
mainframes to midis, minis and special processors.
Even in communications and instru-
mentation equipment.

The F100K family is in production
and is available now. More and

has higher integration levels.

Plus, the family offers some important
advantages over TTL. Such as lower voltage
swing, complementary outputs and a constant
wer supply current to reduce noise.

ing a new family member-
The F220 8-Bit Slice.

Our F1I00K family includes the FI00K SSI/MSI, F200
Gate Array, and a totally new member, the micro-
programmed F220 8-Bit Slice family.

With five devices, featuring 1,000-gate density and
subnanosecond delays, the 8-Bit Slice family allows for
excellent flexibility and building-block versatility over
a wide variety of general-purpose applications.

. ]

I  F2208BIT SLICE
Device Function Availability
100220 Address and Data Interface Now

Unit (ADIU)

100221 Multi-function Network (MFN) ~ Now
100222 Dual Access Stack (DAS) Now
100223 Programmable Interface 2ndQ

Unit (PIVU)
100224 Microprogram Sequencer (MPS) 4th Q

it's still the easiest to use P o more design engineers are beginning
in system design. oy = to design it in every day. In fact, 80%
Because it's fully s B ©f the companies that build mainframes
voltage and tempera- 2= have already implemented it into
ture compensated and their systems in order fo stay at the

leading edge of technology. With its
faster speed and ease of use, the F1I00K family has
helped increase system performance while decreasing
design time.

Another ior product from the
The F100K family benefits from Isoplanar-S, Fairchild’s
evolutionary new Bipolar process for scaling down
Isoplanar geometries. With it, we're giving the
computer industry and related fields superior memory
and logic products. And we'll continue todo so for a
long time to come.

If you're not using Fairchild's FIOOK family, you're
wasting both system and design time. And, sooner
or later, you'll want to take full advantage of its
performance benefits. Why not make it sooner? For
more information about the fastest family in the
business, call Bipolar LSI Logic at Fairchild Semicon-
ductor Products Group, PO.Box 880A, Mountain
View, California

94042, Telephone: S ————————]
(415) 962-3941. FAIRCHILD
TWX: 910-379-6435.

A Schlumberger Company

Shaping the future of LSI technology.
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Tektronix Microprocessor Development Labs

At Boeing,
forty dedicated systems
Tektronix8001s

The Microprocessor De81gn
Support Center (MDSC) is
Boemg S mnovatlve answer to
large scale microprocessor
development. Tektronix
makes it possible.

Boeing now supports
over 120 engineers
working on 35 projects.
Before the creation of the
MDSC, Boeing used a variety of
different vendors’ stand-alone
development systems. Each one
supported only three engineers
at a time, and more than one
system was often needed for a
single project.
Now, software is developed on a
DEC PDP 11/70® computer and
transferred to six 8001 Micro-
processor Development Labs
for in-circuit emulation,
debugging, and prototype
integration.
By using one multi-user host
computer with six distributed
8001s, Boeing is able to more
efficiently support 120 en-
%ineers. With 8001s costing
alf as much as stand-alone
development systems.



rouldn’tdowhat six
are doing.

Development isn’t
limited by dedicated,
single-vendor systems.

The 8001
supports every
microprocessor
Boeing uses, so,
they’re free

to choose

the right
mlcroprocessor for the job.
And whether it’s the Texas
Instruments TMS9900,
Zilog Z80A, Intel 8048,
Motorola 6800, RCA
1802, or 14 <
others — the

8001 emulates it. Tek’s multi-
vendor support doesn’t lock
Boeing into one vendor’s family
of microprocessors.

Engineers get on board
much faster

When every engineer uses the
same equlpment and the same
operating system for every proj-
ect, it translates into a faster
learning curve. And a more
efficient, flexible team.

For Boeing —

or for you.

Copyright © 1980. Tektronix, Inc. All rights reserved. 871

The world over, Tektronix sup-
ports your team with our team,
assisting you with every-
thing from development
system configuration
\  planning to training to
service. Whether your
_ development plans in-
‘ / clude our 8001
MDL, or our
stand-
alone
8002A
, we'll back
you with quality — every
step of the way. For a closer
look at Boeing’s innovative use
of the 8001, please call your
local Tektronix Field Office or
write to us for our Boeing
Application Note.

U.S.A.

Tektronix, Inc

PO. Box 1700
Beaverton, OR 97075
Phone: 503/644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Atrica, Europe

Middle East

Tekironix Int’l, Inc
European Marketing Center
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Asia, Australia, Canada, Central &
South America, Japan

Tektronix, Inc

Amernica's/Pacific

PO. Box 500

Beaverton, OR 97077

Telex: 910-467-8708

Cable: TEKTRONIX

For technical data circle #22 on reader service card
For demonstration circle #23 on reader service card

For immediate action, dial our toll free
automatic answering service 1-800-547-1512



Editorial

We don’t want to say we told youso. . .

Make no mistake, the Japanese are moving
into the computer market with their typical
efficiency, high-quality products, and attention
to detail. Their appreciation of human
engineering — the so-called ease-of-use
features-- which is obvious in their automobiles
and consumer electronics, and which helped
them dominate the market first in radio and
then in television, will be applied to computers
as well. Increasingly sensitive to charges of
dumping and also facing a more sophisticated
customer, the Japanese appear ready to
approach the computer market in a more
rational fashion, not competing on price alone.

It would be naive to think they can be shut
out of the U. S. market. And even if they
were, American companies, which do between
30% and 50% of their business overseas,
would still meet them in the foreign markets.
Protectionism? That’s no solution; this is not
a battle for the governments to handle. Rather,
this is a battle that must be fought between
businesses on the field of competitive free
enterprise.

Direct Government aid to the industry is
not needed, and indeed could be harmful.
But there are several things the Government —
and the industry —must do to ensure that
America can do what it does best — technically
innovate.
® [ et’s stop deluding ourselves that the
Japanese will not be able to provide the service
or software critical to successful computer
sales. We have all heard that before —from
our friendly auto dealer, for one —and then
came the nationwide networks of Toyota and
Honda dealerships with their service facilities.

24

They are pouring money and effort into
software —and are quite willing to buy
American software and hire American
programmers.

® Let’s enforce the rules of the game. New
rules are not needed, but the quick and fair
application of antidumping and other trade
regulations already on the books is imperative.
Up to now, U. S. action has come after the
industry needing the help was dead.

® Let’s make it easier for U. S. companies

to compete overseas. It is outrageous that

the U. S. Department of Commerce negotiates
inequitable tariff arrangements —for example,
the 5% levied on incoming Japanese computers
is met by a 10.5% Japanese tariff on U. S.-
made machines. And the Congress must
examine laws of other agencies that pose
nontariff barriers to effective American
competition overseas.

® Let’s encourage investment, especially in
software development. In addition to reviewing
capital gains taxes and depreciation schedules,
why not borrow a page from the Japanese,
who give their software developers tax breaks
to help them finance future development?

® Let’s solve the problem of legal protection
for software. That sore has been festering for
almost 12 years. As software becomes a more
important part of computer systems—and a
pivotal point in our competition with the
Japanese — the ability to protect it is necessary
to encourage its development.

It is only through a concerted program to
effect such concrete action that we can keep
American industry competitive. That way,
we won’t have to say we told you so.
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SENTRY VILI.
IF IT WEREN'T SOFARAHEAD,
LSI WOULD BE
A LOT FARTHER BEHIND.

Fairchild’'s Sentry VIl is the most | peripheral chips, bit slices, RAMSs, developed over the past 10 years will
advanced general-purpose LS| test ROMs, shift registers, UARTs and run on a Sentry VII. That helps protect
system available any- digital hybrids in technologies such your software investment and allows
where. There are as NMOS, PMOS, CMOS, you to draw from a vast number of
more of them - v e~ HMOS, XMOS, SOS, ECL, DTL, | programs for just about any LS|
usedin  ~ wa\ === TTLand L | device ever made.
device ! l In addition, Sentry’s | You also get a product with prov-
develop- ! ! . exclusive en reliability and the best uptime
ment labs - 3> = modular | record in the industry. Not to mention
today than “& architecture | service, training and applications
any other test ] allows you | support unsurpassed by any other

-

system. And most

to choose test systern manufacturer.
important, virtually

» froma But don't take our word for it.

every LSI device de- variety of high- | Just ask anyone who uses a Sentry
signed over the past g performance options to suit your | VI If it weren't so far ahead, they
four years has been needs. One module gives you real- might not be, either.
developed on one. time data logging and analysis. For more information, give us a
THE STUFF STANDARDS Another enhances the timing capa- call at (408) 998-0123. Or wtite
ARE MADE OF. bility of the system. There's amodule | Fairchild Test Systems Group,
Sentry VIl has truly become the | that expands the system’s analog | Fairchild Camera and Instrument
industry standard. And for some ! capability. And another that lets you Corporation, 1725 Technology Drive,
pretty good reasons. l perform subnanosecond time mea- | San Jose, California 95110.
It's at home anywhere. Whether | surements with a resolution of ten TWX: 910-338-0558.

handling complex engineering char- | picoseconds. Add to all this the [EEE | | R
acterization, keeping a close check bus for external instrumentation and FAIRCHILD

on production standards at the manu- | you've got the most versatile LSl test [ |

facturer, or scrutinizing incoming com- | System you can find anywhere.

ponents at the end user LOTS OF EXTRA BENEFITS. | JEST SYSTEMS GROUP
Its fiexibility in testing a broad ' When you buy a Sentry VI, you P -

range of device types and tech- get a lot more than just hardware. me f“St fam]lv

nologies is unmatched. Sentry VI Like program compatibility within the

routinely handles microprocessors, Sentry family. Most Sentry software Of m.

) lg"'"‘g;t

>3 { 3
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‘Why you should
“Think Crydom™
forpower SSRs.

The Inside Story.

Relay Base Plate
Ceramic Insulator
OQutput Chip l l

CoRT— g
AAARDSS
Broad Range of Models.

A complete range of types

Optimum Thermal Management. for every application in
Crydom proprietary techniques addition to those listed .
for bonding of the output chip to . .
the heat sink create an optimum Worldwlde Availabllity.
thermal path for heat removal Distributors and Sales
extending relay life. Offices eVeryWhere .

Competitively Priced.
We've set the pace in
design and quality - at
realistic prices.

When you're ready to think power relays, “Think Crydom.”
For the latest literature and prices, contact us, our
sales representative or a Crydom Distributor.

They're everywhere!

Most photo-isolated solid-state power relays of today
look alike. But they don’t always perform alike. They look
alike because the package developed by Crydom has
become theindustry standard worldwide. That's where the
similarity to Crydom Series 1 usually ends. Review these
reasons to “Think Crydom.” They have made Crydom
the largest selling SSRs in the world.

Experience. Remember . . . Crydom originated the photo-isolated,
zero voltage switching SSR of today. We were already widely
experienced in production and application know-how before
other companies followed. When they started we were already
jumps ahead in innovative refinements . . . and we've never
given up our lead.

U.L. Recognized. CSA Approved. Your assurance of conformance
to industry specifications and safety standards.

Dual Encapsulation provides the highest degree
of environmental and mechanical protection.

The output chip is protected
PR ELGRIN E against high temperatures
ms and shock by a layer of

inert silicone rubber.
) —p The entire housing is then
Thermal', Conductive Epoxy filled with the highest

rated flame-retardant rigid
epoxy encapsulant.

The Field-proven Crydom
Input Circuit provides
photo-isolation and zero
voltage switching for
utmost RFIl suppression.

Internal RC

Snubber Network
assures maximum load
range performance,
eliminates add-ons

Tested Reliability.

All key parameters of
every circuit are 100%
tested 3 times during
production. Random
QC audits made on
finished devices

verify consistent

quality.
5 t0 25 AMP Crydom Max Load | One-Cycle
RATINGS Model L;;‘"GV'_A‘C Current Surge
No (47-63H2) amps (RMS)| Amps (PK)
}‘81205 24-140 g 50
1210 24-140 1 100
OC INPUT TD1225 24-140 25 200
CONTROL MODELS 102405 48-280 5 50
702410 48-280 10 100
TD2425 48-280 25 200
’1|:A1205 24-140 5 50
A1210 24-140 10 100
AC INPUT TA1225 24-140 25 200
CONTROL MODELS TA2405 48-280 5 50
TA2410 48-280 10 100
TA2425 48-280 25 200

INTERNATIONAL RECTIFIER

IR | CRYDOM

International Headquarters: 1521 E. Grand Ave., El Segundo, CA 90245. (213) 322-4987. TWX: 910-348-6283
European Headquarters: Hurst Green, Oxted, Surrey, England. Telephone: Oxted 3215 TELEX: 85219

Circle 26 on reader service card

Sales Offices, Agents and Distributors In Mejor Ciies Throughout the World.
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... then call the sales
Representative near you.

ALABAMA. Huntsville
R.W. Mitscher Co. (205) 883-0506

ARIZONA. Tempe
Chapman & Assoc. (602) 894-6775

CALIFORNIA
Burlingame, Jack Logan Assoc. (415) 697-6100
Tustin, Morgan Johnson Co. (714) 832-7282

COLORADO, Denver
Parker-Webster Co. (303) 751-2600

CONNECTICUT. Ridgetield
Warren Johnson Co. (203) 438-3351

FLORIOA

Boca Raton, Lawrence Assoc. (305) 368-7373
Clearwater, Lawrence Assoc. (813) 443-2698
Maitiand. Lawrence Assoc. (305) 647-1188

GEORGIA, Lawrenceville
R.W. Mitscher Co. (404) 923-3239

ILLINOIS, Elk Grove Viliage
Carison Etectronic (312) 956-8240

INDIANA, Indianapolis
Carlson Electronic (317) 842-3740

KANSAS
Shawnee Mission, BC Elect. Sales (913) 888-6680
Wichita, BC Electronic Sales (316) 684-0051

KENTUCKY. Fern Creek
R.W. Mitscher Co. (502) 239-8927

MARYLAND. Lanham
L.D. Lowery, Inc. (301) 459-1556

MASSACHUSETTS, Burlington
Contact Sales, Inc. (617) 273-1520

MICHIGAN, Farmington Hills
W.R. Hummon & Assoc. (313) 474-0661

MINNESOTA, Minneapolis
Electronic tnnovators (612) 835-0303

MISSOURI, Bridgeton
BC Electronic Sales (314) 731-1255

NEW JERSEY. Middletown
Astrorep, Inc. (201) 624-4408

NEW YORK

Buffale, R.W. Mitscher Co. (716) 633-7970
Fayetteville. R.W. Mitscher Co. (315) 637-6561
N, Syracuse. R.W. Mitscher Co. (315) 458-1321
Pittstord. R.W. Mitscher Co. (716) 586-4012
Pittstord. R.W. Mitscher Co. (716) 381-9115
W. Hurley. R.W. Mitscher Co. (914) 679-6151
W. Babylon, Astrorep, Inc. (516) 422-2500

NORTH CAROLINA, Raleigh
R.W. Mitscher Co. (919) 828-0575

OHIO

Cleveland. Del Steffen & Assoc. (216) 461-8333
Dayton, Del Steffen & Assoc. (513) 293-3145
Lexington, Del Steffen & Assoc. (419) 884-2313
OREGON, Aloha

Electronic Comp. Sales (503) 245-2342
PENNSYLVANIA, Broomall

L.D. Lowery. Inc. (215) 356-5300

TENNESSEE. Johnson City

R.W. Mitscher Co. (615) 926-4095

TEXAS

Arlington, W. Pat Fralia Co. (817) 640-9101
Austin, W. Pat Fralia Co. (512) 451-3325
Houston, W. Pat Fralia Co. (713) 772-1572
UTAH, Salt Lake City

Parker-Webster Co. (801) 487-5911

VIRGINIA, Charlottesville

L.D. Lowery, Inc. (804) 973-6672
WASHINGTON. Mercer Istand

Electronic Comp. Sales (206) 232-9301

WISCONSIN, Milwaukee
Carlson Electronic (414) 476-2790

Electronics /March 27, 1980

Meetings

International Optical Computing
Conference and Technical Sympo-
sium East, Society of Photo-Optical
Instrumentation Engineers (Box 10,
Bellingham, Wash. 98225) et al.,
April 7-11, Hyatt Regency Hotel,
Washington, D. C.

Second International Printed Cir-
cuits Conference and Exhibition,
International Printed Circuits Con-
ference (2 Park Ave., New York,
N.Y. 10016), Sheraton Centre,
New York, April 8-10.

International Reliability Physics
Sympesium, IEEE et al., Caesars Pal-
ace, Las Vegas, Nev., April 8-10.

International Conference on Acous-
tics, Speech and Signal Processing,
IEEE, Fairmont Hotel, Denver,
Colo., April 9-11.

58th Annual Convention, National
Association of Broadcasters (1771 N
St. N. W., Washington, D.C.
20036), Convention Center, Las
Vegas, Nev., April 13-16.

Region 3 Conference and Exhibit,
IEEE, Opryland Hotel, Nashville,
Tenn., April 13-16.

Spring 1980 Conference of Common,
an IBM computer users group, Com-
mon (435 N. Michigan Ave., Suite
1717, Chicago, Ill. 60611), Shera-
ton-Atlanta, Atlanta, April 13-16.

“The DOD FY 81 RDT&E Budget—
Outlook and Perspective” Sympo-
sium, EIA (2001 Eye St. N. W,
Washington, D. C. 20006), Shore-
ham Americana Hotel, Washington,
D. C., April 15-17.

Integrating Business Machines into
Local Networks, The Yankee Group
(Box 43, Cambridge, Mass. 02138),
Harvard Club, New York, April
16-17.

Communications Equipment and Sys-
tems, IEE Conference Department
(Savoy Place, London WC2R OBL,
England), National Exhibition Cen-
tre, Birmingham, England, April
16-18.

Hanover International Fair, German
Trade Fair and Exposition Corp.
(D-3000 Hanover 82, Messegelinde,
West Germany), Hanover Fair-
grounds, April 16-24.

18th International Magnetics Con-
ference, Magnetics Society of the
IEEE, Sheraton-Boston Hotel, Bos-
ton, April 21-24.

29th Annual Conference and Exposi-
tion, National Micrographics Asso-
ciation (8719 Colesville Rd., Silver
Spring, Md. 20910), New York Col-
iseum, New York, April 21-25.

Electro-Optical Warfare IIlI, Cabril-
lo Crow Coven and Naval Ocean
Systems Center (Dr. P. C. Fletcher,
NOSC, Code 015, San Diego, Calif.
92152), NOSC, April 23-25.

International Aerospace Exhibition,
German Trade Fair and Exposition
Corp. (D-3000 Hanover 82, Messe-
gelinde, West Germany), Hanover
Airport, April 24—May 1.

Federal Data Processing Exposition,
The Interface Group (160 Speen St.,
Framingham, Mass. 01701), Shera-
ton Washington Hotel, Washington,
D. C., April 28-30.

International Radar Conference,
IEEE, Stouffer’s National Center
Hotel, Arlington, Va., April 28-30.

International Symposium on Circuits
and Systems, IEEE, Shamrock Hil-
tion Hotel, Houston, April 28-30.

28th Annual National Relay Confer-
ence, The National Association of
Relay Manufacturers (D. D. Lingel-
bach, Oklahoma State University,
202 Engineering South, Stillwater,
Okla. 74074), Oklahoma State Uni-
versity, Stillwater, Okla., April
28-30.

30th Annual Electronic Components
Conference, IEEE et al., Hyatt Re-
gency Hotel, San Francisco, April
28-30.

Second International Parametrics
Conference, International Society of
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Up to 79% efficiency in Tecnetics
DC to DC regulated converters.

When your design calls for a
highly efficient regulated converter
in a compact package, Tecnetic's
3000 series fits the bill. Efficiencies
range from 60% to 79% with packing
densities up to 2.4 watts per cubic
inch. Our broad product line gives
you a choice of models with 25, 50,
100 and 150 watts of power and out-
puts from 5 to 48 volts.

Standard features of the 3000
series include input-output isola-
tion, overload and short circuit
protection, input filters to reduce
conducted EMI, and remote error

sensing to insure that the proper
voltage is maintained at the point
of load. All units are fully encapsu-
lated and designed to meet the
vibration, shock, humidity and
altitude specs of MIL-E-5400.

So, when you are looking for
state-of-the-art power converters,
look to Tecnetics, the company
with proven expertise. For more
information and prices on the 3000
series, or one thousand other
power supplies, write for our 28
page catalog.

et

3000 SERIES HIGH EFFICIENCY REGULATED CONVERTERS

Output Power
Output Voltages
Input Voltages
oI L (exclud
25 & 50 watt:

4x4x2 inches

36 oz. Fully encapsulated
100 watt 6x4x2% inches

60 oz. Fully encapsulated
150 watt. 6x4x2.6 inches

150, 100. 50, & 25 watt models
13 standard outputs from 510 48 V
28VDC or 48VDC (48 VDC only on 150 w units)

Regulation:

Line (LL to HL) 0.3%
Load (% to FL) 0.1%
Load (NL to FL) 0.4%
Temp 0.01%/°C

70 oz. Fully encapsulated

tecnetics . . oo conversen

INCORPORATED  Specialists

P.O. Box 910. 1625 Range Street,
Boulder. Colorado 80306
(303) 442-3837 TWX 910-940-3246
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1979 Electronics
Buyers'Guide

The only book of its kind in the AT
field. If you haven't got it, | 1229 Ave. of the Americas

you're not in the market. PLAALILR AL

Yes, please send me copy(ies) of 1979 EBG.

I've enclosed $30 per copy delivered in the USA or

e ]

To insure prompt delivery | Dar:?wfeabnclosed $52 per copy for delivery elsewhere
enclose your check with Name
this coupon. Company
| Street
City State Zip
\ _______—__—_—_— Jd
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Meetings

Parametric Analysis (P. O. Box
3104, Dayton, Ohio 45431), Shera-
ton Poste Inn, Cherry Hill, N.J,,
April 29-May 1.

International Conference on the
Electronic Office, Institute of Elec-
trical and Radio Engineers (99 Gow-
er St,, London WCIE 6AZ, Eng-
land), Penta Hotel, London, April
22-25.

Electronic Distribution Show and
Conference, Electronic Industry
Show Corp. (222 S. Riverside Plaza,
Chicago, 111. 60606) Las Vegas Hil-
ton Hotel, Las Vegas, May 1-3.

Video 80 —Congress and Exhibition
on Video Systems, AMK GmbH
(D-1000, Berlin, Messedamm 22),
Berlin Fairgrounds, May 5-7.

World Electronics —Strategies for
Success, Financial Times Confer-
ences (10 Cannon St., London,
England) and Mackintosh Interna-
tional, Loews Monte Carlo Hotel,
Monte Carlo, May 5-7.

26th International Instrumentation
Symposium, Instrument Society of
America (A.E. Bowman, Hy-Cal
Engineering, 12105 Los Nietos
Road, Santa Fe Springs, Calif.
90670) Red Lion Inn/Seatac Hotel,
Seattle, Washington, May 5-8.

International Symposium on Com-
puter Architecture, IEEE, La Boule,
France, May 6-8.

Short courses

Voice Input/Output for Computers,
Pacifica Hotel, Culver City, Calif.,
April 15-18, and subsequently in
other locations. For information,
write to Integrated Computer Sys-
tems, Box 5339, Santa Monica,
Calif. 90405.

Project Management for Engineers,
Hyatt Regency, Houston, April
21-23. For information, write to
Registrar-14th Floor, New York
University Conference Center, 360
Lexington Ave., New York, N.Y.
10017.
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The new 8520A DMM:
Fills your rack with math, memory
and measurement capabilities.

Here’s a new intelligent
multimeter with the resolution, speed
and accuracy that the most demanding
system applications require - with
powerful math and memory functions
that you would expect to take up much
more than a mere 3% inches of rack
space.

The 8520A is a precision system
DMM, with de, True RMS ac and ac +
dc volts boasting a 50 ppm, 90 day,
basic dc accuracy. Two and four wire
ohms and conductance let you make
resistance measurements to 10,000
Megohms. And because the 8520A was
designed as a systems instrument,

n IEEE-488 interface is
standard. So are switchable
front and rear inputs that

are fully protected from overloads.

The 8520A’s speed and resolution
run second to none. A 500 reading per
second speed at 4'%-digits resolution
and 240 readings per second at
5%-digits with 60-Hz line operation
(200 rps at 50 Hz) let you make fast,
accurate, high-speed measurements.

With built-in intelligence this new
DMM can run its own math programs
- seven standard and seven optional -
including limits testing, percent
deviation, statistics, and dB. And a
unique burst mode allows the 8520A
to store up to 400 readings (Option

010) in a built-in memory instead of
tying up the system controller.

To sum it up, the 8520A is a
precise, powerful measurement
computer. One that sets new standards
of hard-working practicality. At a
price that’s hard to believe - $2995
U.S.

Prove to yourself what this new
intelligent multimeter will do for your
system. Contact your Fluke Sales
Engineer or Representative for a
demonstration. For his name, call toll
free 800-426-0361, or use the coupon
below.

IFLUKE]

®

™

IN THE U.S. AND NON-
EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc.

P.O. Box 43210 MS #2B
Mountlake Terrace, WA 98043
(206) 774-2481 (013) 673 973
Telex: 32-0013 Telex: 52237

[J Please send me more information.

[J I want to see the 8520A in action. Please have a
Sales Engineer call.

IN EUROPE:
Fluke (Holland) B. V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands

Name
Title
Company
& Address

N City - State Zip
Teﬂjphoni( B Ext.
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Mostek Z80 refinements:

B84MHz version tomake
it faster. A A Combo
Chip to make minimum
designs simpler.

El A complete
development systemto
make programming
and debugging
easier.B3Andallof it
available now from your
Mostek distributor.



Now you can
choose.

The choice? 2.5MHz or 4.0MHz
parts from a full product line that
includes the SIO and DMA. But
other reasons to pick Mostek’s Z80
family are equally impressive.

First of all, the Mostek Z80 is
recognized and accepted as the
industry’s foremost 8-bit micropro-
cessor. It's a proven design that's
been in volume production for
several years.

Then there’s the inherent design
advantages over the 8085: 158
instructions vs. 80. Fourteen 8-bit
CPU registers vs. 7. Ten addressing
modes vs. 7. An automatic dynamic
RAM refresh. Enhanced 16-bit
arithmetic ability. Automatic
prioritization of interrupts instead
of a separate control device. The
list goes on.

A practical solution

g for lower system cost.

Mostek’s Combo™ Chip gives you
more versatility with fewer parts.
It’s ideal for minimum chip config-
uration designs because this single
40-pin circuit contains 256 bytes of
RAM with a low power standby
mode for 64 bytes. A serial /'O

© 1980 Mostek Corp

port. Two programmable timers,
one of which can be a programma-
ble baud rate generator. Three
external interrupts with a pro-
grammable vector for each chan-
nel. And, of course, a single +5 Volt
power supply. So now you can
design a complete system with
just 3 chips: a Z80 CPU, ROM,
RAM, or EPROM memory, and the
Combo Chip.

3 T
development system.

Mostek’s development support
includes a variety of choices
ranging from single cards to our
Matrix™ floppy disk development
system with 4.0MHz real time in-
circuit emulation. The Matrix
system offers a sophisticated
resident software package that
uses simple commands and com-
prehensive error messages to save
valuable time during program
development and debug. Macro
Assemblers, BASIC, and FORTRAN
are also available for use on the
Matrix development system.

g your Z80 needs.

For all

Mostek’s complete Z80 family is
available now at your local Mostek
distributor. So are factory-trained
distributor FAEs and demonstra-
tion centers at most locations.
Contact them for complete infor-
mation and/or a product demon-
stration. Military versions are also
available. For more information
call or write Mostek, 1215 W. Crosby
Road, Carrollton, TX 75006, phone
214/323-6000. In Europe, contact
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