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-~ He just completed half \
a day’s testing before his
morning coffee break.

The secret? His new 3312A
Function Generator —the new-
generation source that’s actually
two function generators in one
box. It took the hassle out of his
input-signal set-ups. He simply
pushed a few buttons and had the
functions he needed. No custom
equipment...or a kludge of instru-
ments to get a complex waveform.

Because the 3312A has a
main generator that can be trig-
gered by a built-in modulation
generator, it let him select sweep
or gated functions, AM, FM, FSK,
or tone bursts with pushbutton
ease...plus dozens of other
functions he never thought he
could get. He got better perfor-
mance too. Like square waves
that didn’t become sine waves at
10 MHz. And all for only $900*.

So enjoy your morning coffee
break. But have the satisfaction
of some valuable testing under
your belt first. Your local HP
field engineer can give you all the
details on this new-generation
instrument. He’ll also be happy to
tell you about the other members
of our source family. From our
low-cost, general-purpose function
generator to our automatic syn-
thesizers. Give him a call today.

*Domestic USA price only.
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/-HP

Before you build another breadboard, spend a few
minutes with our HP 9830 Calculator-Aided
Design System. You’ll find it’s a better, faster way
to work out your design concepts.

In the time it takes to round up parts, tools,
and test equipment this calculator system will
draw a Bode diagram of your circuit, show you
the effects of changing component values, and
automatically document your results. The 9830
gives you a complete analysis of your design and
tolerances —before you spend time and money
on prototypes. And your circuit descriptions can
be stored on tape for fast reentry into the system
any time you need them.

This 9830 system also shortens engineering
schedules and stretches budgets by letting you
solve computer-size problems right at your desk.
You get answers in minutes —at a fraction of
big-machine cost. On those occasions when you
really need the help of a big computer, the 9830
can still save you time and money by serving as
the timeshare terminal.

Whether you’re designing control systems,
transformers, doing network analysis or wrestling
other electronic design problems, the 9830 makes

CULATORS SOLVE YOUR PROBLEMS YOUR WAY

Analyze your designs before you build them.

your job easier. It gets you out of trial-and-errer
engineering. And it shows you design alternatives
you’'d never have had the time or means to explore.
So call your local HP Sales Office and let our
engineers show you how the 9830 can speed
your current engineering projects. Or send in
the coupon and we’ll rush you detailed
information on the HP 8830 Calculator-Aided
Design System.

WS/

/  Please send more information on your HP 9830 Caleulator-Aided
Design System.

(J Information only.
My principal engineering applicationsinclude:

[ Please contact me.
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HEWLETT ﬁﬁ, PACKARD
Address S — S
City S - Stateﬂ_ R
Sales and service from 172 offices in 65 countries. Zip N N Phone ) -
PO Box 301, Loveland, Colorado 811537 N HPCalc. P.O. Box 301, Loveland, Colorado 80537 8160
~
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NARROW BEAM
5082 -

And that’s 24 mcd at only 10 mA

for our brightest red lamp.
At 20 mA you can get over 48 mcd
of light output.
HP' new high efficiency material makes these new bright LED’ possible.
With our brightest yellow you get 16 mcd at 10 mA. Our brightest green offers 16 mcd at 20 mA.

Three colors, two beam angles, and two luminous intensity categories are available

WIDE BEAM
5082 -

in the popular T 1-3/4 package. Twelve new LEDS, one just right for your application.
All are available for immediate delivery, just $0.89"%ach or $1.15'each
at the 100 piece level, depending on brightness category. =
HEWLETT 'Tﬂ, PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, Califorma 94304

Contact Hall-Mark, Schweber, Wilshire or the Wyle Distribution Group

(Liberty/Elmar) for immediate delivery. Or, write us for more details. They offer
you new ways to apply solid-state technology

in your products.
Electronics/September 18, 1975
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Highlights

Cover: Saying goodbye to mechanical logic, 81
In its bid to undercut nonelectronic controls
in consumer and commercial applications,
the Scamp microprocessor's biggest as-
sets—given its low price—are reliability and
a wholly novel flexibility.

Cover arrangement and photograph are
by Associate Art Director Charles D. Ciatto.

The IEEE election, 72 & 76

To cover the contest for the presidency of
the Institute of Electrical and Electronic En-
gineers from as many angles as possible,
Electronics polled the voters for their opin-
ions of the candidates (p. 72) and the candi-
dates for their opinions of the issues (p. 76).

Update on optically coupled isolators, 98
Applications are multiplying, performance is
improving—and specifications are becom-
ing harder to evaluate in the absence of
standardized parameters.

Electronics can boost cement production, 103

Computer control maximizes the efficiency
with which the 80 or so large-scale oper-
ations required to produce cement can be
monitored and regulated, says the last ar-
ticle in the series on electronics and indus-

try.

And in the next issue . . .

Questioning the reliability of modern com-
ponents, part 1 of a two-part analysis . . .
bipolar LSI, part 2: where the technology is
going next . . . designing active filters.
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Decision time for the IEEE is

fast approaching. In a campaign
that is more spirited than most
members can remember, two candi-
dates are vying for the presidency of
the Institute of Electrical and Elec-
tronic Engineers.

As an important service to our
readers, we have asked both candi-
dates, Joseph K. Dillard and Irwin
Feerst, to state their views on some
of the major issues facing the IEEE
today.

The six questions that we posed
were:
® What are the strengths of the IEEE
today?
® What are the top priorities of the
IEEE in serving the needs of its
members?
® How would you implement carry-
ing out these top-priority projects
for the benefit of members?
® How would you assess the present
structure and operation of the IEEE
organization in dealing with techni-
cal and professional matters, and as
president would you propose any
changes?

8 What steps, if any, would you
take to implement a portable pen-
sion plan for EEs?

® Please comment on the following
statements.

(a) The IEEE should be a spokes-
man on technology matters to the
Federal government and lobby for
passage of legislation” to increase
spending in R&D.

(b) The IEEE should arrange to
negotiate for members in disputes
with employers regarding salary or
age discrimination.

On page 76 you’ll find their an-
swers. We hope that you will find
them of value in deciding how to
cast your vote in the election.

S a companion articie to the

views of the IEEE presidential
candidates, we have gone out into
the field to find out how the IEEE
membership views the election. Pre-
dictably, there are those who
“couldn’t care less,” and there are
those who have violent feelings one
way or another.

However, the majority of those
interviewed echoed the statement of
one chapter official who said that
the election is “exceedingly healthy,
the best thing that has happened to
the institute.” For that story, turn to
page 72.

Coming attractions, as any theatre

goer knows, often slip a little on
the schedule. And, magazine articles
are not immune to the same effect.
Last issue, we promised that part 2
of “The bipolar LsI breakthrough”
by Horst H. Berger and Siegfried K.
Wiedmann would be published in
this issue. Unfortunately, with the
authors at IBM’s laboratories in
Boeblingen, West Germany, and
our offices in New York, communi-
cations suffered an intercontinental
hitch, and we had to delay publica-
tion until the next issue.

And speaking of coming attrac-
tions, we’d like to point out that the
October 16 edition is our annual is-
sue devoted to “Technology Up-
date.” In it, we’ll detail the current
trends all across the electronics tech-
nologies and take a look at what the
next year or two will bring. We're
sure you won’t want to miss it.
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Sine, square and friangle waveforms from
0.002Hz to 2MHz at a price you can handle.

If you’re in the market for a low-cost, versatile  are controlled by a common attenuator. An auxiliary
function generator, we've got the unit for you.  square wave output enables synchronization, gating
Model 5700 is the little big man of our 5000 series, and blanking. Model 5700 is the ideal choice for a
with multifunctions, balanced output and a general  broad range of electronic applications from research
versatility unmatched at the price. It features a  to calibration. With this performance at a bargain
1000:1 tuning dial, covering the whole audio  price why shop around?
spectrum on one frequency range. The 50 ohm For fast action, call (617) 580-1660, or contact
single ended output and 600 ohm balanced output  your local KH representative listed below.

Wl poHN-HITE
CORPORATION
Avon Industrial Park, Avon, Mass. 02322 ¢ (61 7) 580-1660, TWX 710-345-0831

OVERSEAS SALES OFFICES: ARGENTINA: Coasin, S.A.; AUSTRIA, Universal Elektronik Import; AUSTRALIA, Warburton Franki Limited: BELGIUM, C.N. Rood S.A; DENMARK, SC Metric A/S;
ENGLAND, Keithley Instruments, Ltd.; FINLAND, into O/Y; FRANCE. M.B. Electronique; GERMANY, Nucletron Vertriebs GMBH; HOLLAND, C.N. Rood n.v.; INDIA, Bali Insernational A%encies;
ISRAEL, R.D.7. Electronics Engineering, Ltd.; ITALY, Vianello SPA; JAPAN, Shoshin Shoji Kaisha, Ltd.; NEW ZEALAND, Warburton Franki, Ltd.; NORWAY, Teleinstrument AB.; PORTUGAL,
Magnetron; SINGAPORE, 0"Cunnor’s Ltd.; SOUTH AFRICA, Protea Physical; SPAIN, Rema Leo Haag, S.A.; SWEDEN, Teleinstrument, A.B.; SWITZERLAND, Megex Zurich GMBH.
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Breakthrough.

New PuriTan™
all-tantalum capacitor
from Tansitor.

The tantalum-cased capacitor
that meets CLR65 specs.

Developed for the most shingent
conditions in aerospace applica-
fions, the PurTan all-tantalum
capacitor is a major advance in
capacitor capability. It meets or
exceeds the mechanical, electical
and capacitance requirements

of CLR6S.

The new PuriTan capacitor solves
your problems with:
« Superior AC ripple characteristics
« Reverse voltage capability
« Excellent capacitance stability
« True glass-to-tantalum
hermetic seal
- Low ESR
- Low DC leckage

For complete information on the
PuriTan all-tantalum capacitor
and/or other Tansitor capacitors,
call your local Tansitor representa-
five, or contact:

-
"r' lansitor
ELECTRONICS
DIVISION OF AEROTRON, INC.

West Road. Bennington, Vermont 05201
Phone: (802) 442-5473
TWX: (710) 360-1782
Specialists in Tantalum Capacitors

™ Trademark of Tansitor Electronics
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Readers’ comments

Faster than that

To the Editor: It is certainly true
that “smart cameras” will gain new
markets for electronic components,
as Ron Schneiderman [Aug. 21, p.
74] says. However, camera electron-
ics will grow faster than photog-
raphy’s “average of 9% a year,”
1975 to 1980, for two basic reasons,
one relating to the changing mix of
camera sales, and the other to the
component composition of camera
electronic systems.

The camera world population is
about 150 million, half of that in the
U. S. Two-year-old cameras are
technologically obsolescent. Add
household formation growth and
changing life-style factors in deter-
mining photography’s share of dis-
posable income, and the result is
upward trending new-and-replace-
ment camera sales. Fully half of Ko-
dak’s and most of Polaroid’s cam-
eras currently being sold
incorporate electronics, reflecting a
continuing increase in the electronic
share.

But ICs represent less than one
third of the average $4.50 electronic
parts value (my estimate) in the Ko-
dak Instamatic electronic models.
The rest is in the flexible circuit,
solenoids, photoconductors, LEDs,
capacitors, resistors, switches, tran-
sistor, and the piezoelectric element
used to generate flash-ignition volt-
age (for a total component count of
23). Thus the IC leverage for de-
creasing electronic system cost is
limited.

The article failed to mention the
innovative actuation principle of the
new Kodak-GE FlipFlash. In this, a
piezoelectric crystal is struck to pro-
vide a short, precise 3,000-volt pulse
which ignites the primer in the zir-
conium flash lamp.

Incandescent flash lamps still are
produced in quantities of 2 billion a
year, despite the inroads of elec-
tronic flash, and the technological
improvement represented by the
Flip-Flash will tend to extend their
product life.

Harvey S. Miller
K-M Associates
Palo Alto, Calif.
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DMM’s., DPM’s,
/
DUM’s

and other multimeters

new
CALIBRATION
SVSTEM

PUTS AN END TO...

REPITITIOUS KNOB
TWISTING

MANUAL TOLERANCE
DETERMINATION
LOGGING OF DATA
QUESTIONABLE
READINGS

The Rotek® Model 5500

Automatic Meter Calibration
System does its work quickly,
accurately and repeatably.

A very modest initial cost,
plus significant savings in
calibration time, better
records and increased accu-
racies, can provide a rapid
return on your investment.
Write or call today for com-
plete details.

ROTE

40 Guinan Street,
Waltham, Ma. 02154
Telephone: (617) 899-4611

INSTRUMENT
CORP.
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what stands
behind your
JAN, TX, &
TXV hi-rel
supplier? .

are you of

Many times when you get behind the
facade, there's nothing there. No commit-

ment to stay in the hi-rel business, no strict
conformance to DESC processing regulations, no

commitment to delivery, no broad product line. That's

why buyers of botn custom hi-rel and standard JAN,
TX and TXV devices who want certainty buy from
Teledyne.

When you need switching diodes, low power
zeners, small signal transistors or JFETSs, look to
Teledyne. In these products, with over 320 MIL-
qualified devices, we're the only source that has all
the popular hi-rel types.

At Teledyne, hi-rel is a total business commit-
ment. And because it’s that important to us, you can

W

AT Fs

W G’ ¥ l‘l ﬁu‘m

be sure that a JAN, TX or TXV device from Teledyne
has met every applicable DESC testing and process-
ing requirement. On a custom product, your own
hi-rel specs get this same strict attention.

Delivery? We're already numper one in breadth
of product line and quality, and we're fast becoming
number one in meeting deliveries for hi-rel products.

Commitment, broad product line and delivery.
That's what stands behind Teledyne. Call us today.
We'll show you what reliability from a hi-rel supplier
really means.

“Y"TELEDYNE SEMICONDUCTOR

1300 Terra Bella Avenue, Mountain View, California 94043 Tel: (415) 968-9241 TWX: 910-379-6494 Telex: 34-8416

ENGLAND: Heathrow House, Cranford, Hounslow, Middlesex, Tel: (44} 01-897-2503 Telex: 851-935008

FRANCE: 90, Avenue Des Champs Elysees, 75008 Paris, Tel: 2563069 Telex: 842-29642

WEST GERMANY: Albert Gebhardtstrasse 32, 7897 Tiengen, Tel: 7741-5066 Telex: 841-792-1462

JAPAN: Nihon Seimei-Akasaka Bldg. (3F), 1-19, Akasaka 8-chome, Minato-ku, Tokyo 107, Tel: 03-405-5738 TWX: 781-2424241
Additional offices in West Germany, Hong Kong and the United States. Representatives and dis:ributors worldwide
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Now! Type 135D Tantalum-Cased Wet-Anode
Tantalum Capacitors for Space Age Reliability

Sintered-anode capacitors with
tantalum instead of conventional
silver cases! The new Sprague
Type 135D Tantalex® Capacitor
is a breakthrough in the art of
manufacturing gelled-electrolyte,
sintered-anode, hermetically-
sealed tantalum capacitors.

This unique construction fea-
ture eliminates the problem of
possible silver migration caused
by reverse voltages or excessive
ripple currents that result in ulti-
mate short-circuits from silver
case to anode.

With a 3-volt reversal capabil-
ity, Type 135D Tantalex® Capaci-
tors also withstand high ripple

Sprague Word Tiade Corporation, Chemin Frangois-
Lehmanr 19, 1218 Geneva Grand Saconnex, Swit-
zerland, Tel. 98 40 21/44, Yelex 27 494. Sprague Bene-
lux, Bruneeltaan 47, 9600 Ronse, Belglum, Tel.
055-215302. Sprague France S.A.rl., 2, av. Aristide-
Briand. 92220 Bagneux, France, Tel. 655.19.19. Spra-
gue GmbH, Friedberger Anlage 24, 6 Frankfurt am
Main, W. Germany, Tel. 1611-439407. Sprague Italiana
S.p.A., Via G.G. Winckelmann 1, 20146 Milano, Raly,
Tel. 02-479121. Sprague Electric (UK) Ltd., 159 High
Street, Yiewsley, W. QOrayton, Middx. England, Tel.
W. Orayton 44527.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS |

currents and high vacuum condi-
tions without any degradation in
function or appearance.

The Sprague-perfected true
glass-to-tantalum hermetic seal
is welded to the case rather than
being soldered in the conven-
tional manner, another feature
which contributes to a shelf life
in excess of ten years.

This all-tantalum capacitor was
developed by Sprague under par-
tial sponsorship of NASA, provid-
ing space age reliability that can-
not be matched . . . Sprague’s
military equivalent, Style CLR79,
is the only capacitor approved to
meet MIL-C-39006/22A.

4SE-5118

SPRAGUE

THE MARK OF RELIABILITY
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News update

8 The Aerospace Corp. has decided
not to develop Josephson-junction
devices as parametric amplifiers for
operation at 100 gigahertz and up
[May 16, 1974, p. 34]. The reason,
says Arnold Silver, director of the
firm’s Electronics Research Labora-
tory in El Segundo, Calif., is a mat-
ter of priorities, “not lack of poten-
tial.” The fact that Aerospace has
chosen not to go to shorter
wavelengths with the device does
not mean that the goal is not pos-
sible, he adds.

Josephson devices have pre-
viously been used as parametric am-
plifiers. However, the Aerospace
version uses a new geometry oper-
ating in a multi-idler mode. This,
said the company, greatly relaxes
operational requirements.

@ The idea of taking the computer
to the site of oil explorations seems
to have caught on [May 30, 1974, p.
30]. Geophysical Systems Corp.’s
Geocor II-a Varian V-73 plus pe-
ripherals in a van—has passed all its
tests in the San Joaquin Valley of
California, says Robert Fort, vice
president. Not only that, but it was
sent to work immediately. Among
the jobs: geological mapping project
at the Elk Hill Naval Petroleum Re-
serve, and another one at the site of
Los Angeles’ proposed nuclear gen-
erating plant. Two units are under
long-term contracts to oil com-
panies, and two more systems are
being built.

@ Dynacron Industries Inc. of
Leonia, N.J., is beginning to have
some success with its Dynacron ma-
terial, which is a rubbery plastic
substance with electrical resistance
that varies with pressure [May 30,
1974, p. 26]. Harold Charles, presi-
dent, says he has completed licens-
ing arrangements with “a large
Japanese company.” In addition,
Charles says there have been several
sales of small amounts for various
applications and he says a number
of potential customers are eval-
uating Dynacron.

—Howard Wolff
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00 boy, have we got a deal

for you! Ordinarily you'd
expect to pay at least. $965 for
a good sweeper alone. But
what good’s a sweeper without
a scope? So we're offering you

both at this incredibly low price.

First there's our Model 10504,
a compact, laboratory-quality
sweeper covering the frequen-
cy range of 1 to 400 MHz. It
features excellent linearity,

PIN diode leveling and has a
built-in detector. Naturally,
the 1050A is all solid state and

has provisions for up to 6 plug-
in marker modules.

The other half of this combo
is our Model 1901B X-Y Dis-
play Oscilloscope. It has a big
12-inch diagonal CRT and in-
corporates a very stable, low-
noise vertical amplifier with
sensitivities from ImV per
division. Just hook it up to
your 1050A sweeper and you
have the perfect test setup
for measuring frequency re-
sponse in the VHF region.

And that's not all. We're

WAVETEK:

also throwing in all the cables
you'll need to connect these
little winners. The complete
set-up can be ordered as
FRS-400.

If you can pass up a deal
like this, you're crazier than
we are. WAVETEK Indiana
Incorporated, PO. Box 190,
66 North First Avenue,
Beech Grove, Indiana 46107,
Phone (317) 783-3221,

TWX 810-341-3226.

s
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See?

Good things are worth waiting for.
Litronix (who else?) is pleased to announce
the industry’ first 1-inch high LEDs—big,

beautiful, and bright. You can easily read them
from 60 feet away without squinting.

That’s nice news for manufacturers of
digital clocks and panel meters.

But that’s not all the news.

These 1-inch digits (as well as our new
l»-inch digits) use a new technology to reduce
costs. This means a price saving to you of more

than 10%. For example, our % -inch reflective
model costs less than 90¢ per digit
vs. about $1.00 per digit for our
Y-inch light-pipe model. Nice?
Here’s the clincher. You can

get an entire array of 2 to 8 digits
already mounted on a single PC
board —with colon, AM/PM sign,
or =+ sign, and over-range “1” as
required. All this reduces your

4\ \\ \ \ \/ ! z l\, \ \ M assembly costs. Makes the pro-
| \i \‘ & ; ) xi " %‘ &&\i duction easier. And simplifies

T Y
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testing and inventory.

If you've been looking at the super
reliability of LEDs (average MTBF of 50,000
hours), our 1" LEDs should make your eyes

light up.

Get details today from the innovative
people who did it first. Contact Litronix, Inc.,

19000 Homestead Road, Cupertino, Calif. 95014.

Phone (408) 257-7910.

No wonder
we're No.1
in LEDs

litronix
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Some

Delevan

Division

Delevan designs
are very special...

THEY’RE NOT MADE YET

Applications forinductive devices are virtually uniimited
and noteven Delevan’'sbroad line of standard designs can
fitevery requirement. That's where Delevan s Application-
Engineering capability comes in! No matter how unusual
or highly-specialized your application maybe . .. Delevan
can provide a custom-engineered design to meet the most
demanding specifications, the most unique applications

At Delevan, the design of inductive devices is far more
than an art 1t is a highly-sophisticated science
State-of-the-art techniques in winding and moiding, the
instant availability of computerized data, and utilization of
new materiais and procedures... combined with the proven
expertise of Delevan engineers equals unmatched
capabilities. If you have the apptiication, Delevan can provide
thedesign

AMERICAN
PRECISION

INDUSTRIES INC.

270 QUAKER RD./EAST AURORA, N.Y. 14052

TELEPHDNE 716/652-3800

TELEX 091-293

DTHER DIVISIONS DF AMERICAN PRECISIDN INDUSTRIES INC
BASCO*0OUSTEX
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People
worldwide sales at the ITT Semicon-
ductor group’s Intermetall GmbH
in Freiburg, West Germany.

To extend the company’s activi-
ties to the U.S., Micic has set up an
outlet in Chicago. From there, with
the help of 1TT’s sales organization,
his firm will offer devices and appli-
cations aid to U.S. customers.

MOS emphasis. Initially the em-
phasis will be on MOS circuits for TV
receivers, says the affable, 45-year-
old Yugoslav-born Micic (pro-
nounced mit-chitch). Later on, semi-
conductors for tuners and automo-
tive applications will be included.
And eventually, Intermetall, now
the European continent’s largest
supplier of ICs for autos, organs and
clocks, will offer its whole range of
consumer circuits in the U.S.

“It’s America where the action is,
and we want to be part of it,” says
Micic, who joined Intermetall in
1958 as a quality assurance engi-
neer. He notes that TV receiver de-
sign in the U.S. is now undergoing
big changes and will soon be incorp-
orating on a big scale such features
as electronic tuning, digital channel
selection, and ultrasonic remote
control [Electronics, Aug. 7, p. 50].
“By next year we hope to be well es-
tablished in the U.S. and in a posi-
tion to influence new consumer cir-
cuit applications,” he says.

Micic’s marketing policy is based
on what he terms “selling by ser-
vice.” This entails “trying to under-
stand the customer’s language, the
language of watch makers, TV de-
signers, organ builders, and au-
tomotive engineers,” he explains.

Micic stresses that it matters little
whether the solution offered is bipo-
lar, MOS, or C-MOS. “We are not out
to push a specific technology down
the customer’s throat but to suggest
a product that best fits his needs.”

Modest to outsiders, Micic won’t
comment on how his selling-by-ser-
vice policy has helped Intermetall.
But one of his associates says, “He
has succeeded in considerably
boosting the company’s market
share in Europe within a relatively
short time, especially the share of
MOS devices for the entertainment
sector.”
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INTRODUCING SCANBE’S

™

J /

The Ultimate Socket That Completely
Eliminates Solder Wicking and Intermittent
Shorts Due to Flux Entrapment

Who says a low profile socket can’t
be exciting? Our US-2 is. In fact,
revolutionary is a better word.
Here’s a socket designed for the
world of LS| & microprocessors.
The Ultimate Socket. For three
prime reasons. And many more.

1. No Solder Wicking!

Our patented built-in anti-wicking
design makes it impossible for
solder to flow into the contact.

Yes, we said impossible! The offset
pin construction absolutely pre-
vents solder & flux capillary action.

2. No Flux Entrapment!

Our competitors have tried to lick
the wicking problem with a wafer.
It isn’t a very good barrier. And it
creates an even worse problem.
Flux entrapment. Which can cause
intermittent short circuits that may
shift from contact to contact as the
flux heats up. Think what this prob-
lem could cost in your finished
product.

Our US-2 doesn’t need a wafer
since there's no wicking problem
to begin with. Consequently, no
flux entrapment. Ever.

3. The Fully Tested Contact!

The US-2 also has the Ultimate
Contact, which accepts the full
range of IC leads without over-
stressing. The contacts are de-
signed for ideal insertion and
withdrawal forces, even after mul-
tiple insertions. Contact material

Electronics/September 18, 1975

is copper alloy CA-770 with a 100
microinch gold inlay on the contact
surfaces (and no gold adder). An
independent test lab has proven
the US-2 edge-wipe design to meet
or exceed EIA RS-415 specs by a
wide margin. Example — 195 gram
insertion, 28 gram withdrawal & 14
milliohm contact resistance.

= SCANBE
CANOGA INDUSTRIES

All Popular Configurations
The US-2 (body material UL ap-
proved) comes in all popular con-
figurations: 8 through 40 pins.
Plus the performance & quality
of the Scanbe ME-2 socket.
And it’s priced competitive.
ScanbeManufacturing Corporation
3445 Fletcher Ave., EI Monte, Ca. 91731
(213) 579-2300

| FREE US-2 SOCKET

| |
| Don’t take our word for it. Send |
I for your free 16 pin US-2 socket, I
I test report & spec sheet. Just I
I attach this coupon to your letter- I
| head. |
| One question: The socket sizes |
| you use mostare |
I Scanbe Manufacturing Corporation I
I |

d

3445 Fletcher Ave., El Monte, Ca 91731

213) 579-2300
| @13 s79280
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Today Cannon and
connectors stand for

new and exciting ideas.
For example, this new 'Uniswep’ connector used in

telephone exchanges for rack-to-rack and inter-rack
wiring. Uniswep is designed for wire-wrap
terminations and is available in various configurations

Take another look at the flexible printed circuit, '

used here for a telephone subset or the zero-force
mating system that cam-locks, in this instance,

Circle 161 on reader service card

156 contacts firmly in position. Plus the new
'Spectra-strip’ line of flexible wiring shown above :
just a few of our many new interconnection ideas
and a very small part of our total interconnection
capability.

For more details write to Cannon Headquarters
or contact your local organisation or franchised
distributor of which there are over 30 in Europe.

ITT Industries Belgium S.A., Cannon Electric
Division, 11, Bivd de I'Empereur, B-1000 Brussels.

1M b § CANNON




Meetings

Industry Applications Society An-
nual Meeting, IEEE, Regency House
Hotel, Atlanta, Ga., Sept. 28-Oct. 2.

Eascon ’75, Electronic and Aero-
space Systems Convention, IEEE,
Stouffer’s National Center Inn, Ar-
lington, Va., Sept. 29-Oct. 1.

. TELECOM *75—World Telecommuni-
cations Forum, IEEE, Palais des Ex-
positions, Geneva, Switzerland, Oct.
2-8.

NEC 75, National Electronics Con-
ference and Exhibition, NEC (Oak
Brook, Ill.), Hyatt Regency O’Hare
Hotel, Chicago, Oct. 6-8.

ISA/75 Industry Oriented Confer-
ence and Exhibit, Instrument
Society of America (Pittsburgh, Pa.),
Mecca Exhibit Hall, Milwaukee,
Wis., Oct. 6-9.

Tenth International Symposium on
Remote Sensing of Environment,
Environmental Research Institute of
Michigan, University of Michigan,
Ann Arbor, Oct. 6-10.

Ninth Annual Instrumentation and
Computer Fair, Instrumentation
Fair Inc. (Beltsville, Md.), Sheraton
Inn/Washington-Northeast, Lan-
ham, Md., Oct. 7-8.

Data Communications Symposium,
IEEE, Le Concorde, Quebec, Can-
ada, Oct. 7-9.

Electromagnetic Compatibility In-
ternational Symposium, IEEE, El
Tropicano Motor Hotel, San An-
tonio, Texas, Oct. 7-9.

NEPCON *75 Central, National Elec-
tronic Packaging and Production
Conference, Industrial & Scientific
Conference Management Inc. (Chi-
cago, Ill.), Arlington Park Exposi-
tion Center, Arlington Heights, Ill.,
Oct. 7-9

16th Annual Symposium on the
Foundations of Computer Science,
IEEE, Claremont Hotel, Berkeley,
Calif. Oct. 13-15.
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35th National Fall Conference of the
American Society for Nondestruc-
tive Testing, ASNT (Evanston, I1l.),
Marriott Hotel, Atlanta, Oct. 13—16.

1975 Annual Semiconductor Test
Symposium—Memory and LSI, IEEE,
Cherry Hill Inn, Cherry Hill, N.J.
Oct. 14-16.

1975 International Conference on
Advanced Signal Processing Tech-
nology, IEEE, Lausanne, Switzer-
land, Oct. 14-16.

ITC/USA/’75, International Tele-
metering Conference, International
Foundation for Telemetering
(Woodland Hills, Calif.), Sheraton
Inn, Silver Spring, Md., Oct. 14-16.

13th Annual Workshop: Govern-
ment-Industry Data Exchange Pro-
gram, GIDEP (Corona, Calif), Con-
rad Hilton Hotel, Chicago, Oct.
15-17.

Powercon II—-Second National Con-
ference on Solid-State Power Con-
version, Powercom Inc. (Oxnard,
Calif.), New York Hilton Hotel,
New York, Oct. 16-18.

ACM ’75—Association for Comput-
ing Machinery National Conference,
Radisson Hotel, Minneapolis,
Minn., Oct. 20-22.

U.S. National Meeting of Inter-
national Union of Radio Science
(URSI), IEEE et al., University of Col-
orado, Boulder, Oct. 20-23.

50th Annual Convention of Elec-
tronic Industries Association, EIA,
Beverly Hilton Hotel, Beverly Hills,
Calif., Oct. 21-24.

Eighth Annual Connector Sym-
posium, Electronic Connector Study
Group (P.O. Box 1428, Camden,
N.J.), Cherry Hill Inn, Cherry Hill,
N.J., Oct 22-23.

IC-QC Workshop, American Society
for Quality Control, Downtowner
Motor Inn, Durham, N.C., Oct.
24-25.

When it’s
your move
check Centralab

High quality
pushbutton .
switches at

a low cost

Centralab switches are engi-
neered for quality. Then they're
produced on high-speed auto-
mated machines to keep your
cost down. This means.

Low Price: A Centralab 2-pole
lighted switch, for example,
costs only $1.36 including
lamp, in 1,000 quantities.

Quality: Up to 250,000 MTBF
in ganged assemblies. Over
500,000 operations on contact
systems

Plus Options: Dially! phthalate
housings e gold contacts e
epoxy-sealed terminals e 2, 4,
6 and 8 poles o four types of
lockouts e and much more for
only pennies more.

Newest Additions: Non-lighted
status indicator e low-cost
lighted switch ¢ 5 amp line
switch

When you can have quality and
low price from Centralab, why
settle for less? For full infor-
mation, call your Centralab
Pushbutton Distributor or send
reader service card, or write...

Isostat Licensed

™

\\_/ 4

CENTRALAB
Electromics Division
GLOBE-UNION INC
5757 NORTH GREEN BAY AVENUE
MILWAUKEE. WISCONSIN 53201
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GENERAL INSTRUMENT’S CP 1600

THE WORLD’S
MOST POWERFUL
SINGLE-CHIP
MICROPROCESSOR

AND ALL THE SUPPORT
THAT GOES WITHIT

&
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CP 1600
GENERAL INSTRUMENT’S
16-BIT MICROPROCESSOR

CP 1600 is the first single-chip 16-bit
microprocessor with third generation
minicomputer architecture. The only
one. And, together with its powerful
and continually growing support pack-
age, provides a new level of micro-
processor system capability.

Let's start with the chip. It uses eight
high-speed, general purpose 16-bit
registers. Twice as many as the
competition’s 16-bit unit.

INSTRUCTION |

I
|| & conTrOL
ROM

BIDIRECTIONAL
8US DRIVER

v

And it's twice as fast. Register to
register operations take only 3.6 us.
Memory to register and Input/Output
operations, only 4.8 us. But speed is
only one of the CP 1600’s outstanding
features. 16-bit word length and four
addressing modes permit efficient
access to 64K of memory—in any com-
bination of program, data storage, or
peripheral devices. So, |/0O data can
be manipulated just like memory.

By all 87 instructions.

16-8IT BUS

Regarding stack storage or program
interrupts. CP 1600 has unlimited stack
depth and self-identifying, nested inter-
rupt capability with priority resolution.
The competition’s chip has only a 16
level stack and 4 interrupt levels.

Electronics/September 18, 1975

AND ALL THE SUPPORT
THAT GOES WITH IT

With a chip like the CP 1600, it's only
right to maximize its support. So, we
have a complete family of processor
and memory products. ROMs from

4K to 16K...to optimize program stor-
age efficiency and provide 16-bit
computing power at 8-bit density. All
fully static. All with a single 5 volt
power supply. Plus static RAMs from
1K to 4K bits. And there’s a continually
growing family, including the Program-
mable Interface Controller chip,
coming in January.

Development Hardware

The Series 1600 MicroComputer
System will simplify your design cycle.
It will provide you with a test bed for
interfaces and related hardware, as
well as full program preparation facility
with resident on-line hardware and
software debug aids. Peripheral inter-
faces you can use include TTY, high -
speed paper tape equipment, serial
line printer and magnetic tape cas-
settes. And all card level modules of
the Series 1600 system ranging from
microcomputers, memory and 1/0
modules, to general purpose arrays,
are available on an OEM basis for
further system integration.

U-B28 BEE IS 056 S6C
- JCL§ om— S -

gJagonoEoaonEEeEe
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Complete Software Support, Too

Among the Series 1600’s sophisticated
program preparation tools are exten-
sive resident software and a fully
compatible Cross Software package
for popular minicomputers. There's the
powerful, easy-to-use On-Line Debug
program to aid in checkout. The Text
Editor. The Assembler. The Relocating
Linking Loader. The Memory Dump
Program. The Monitor and Utility
routines. And coming up ... the Macro
Processor and Language Generation
package. An expanding library of
application sub-routines and complete
documentation are, of course, avail-
able. As are strategically located Test
Centers and applications assistance.

The kind of support you'd expect for
the world’s most powerful micro-
processor system. And the kind of
support you'll get.

Ptease send further information on your
Series 1600 Microprocessor System
Name.
Title
Company_ 000000
Dept/MS
Address__ 0000000
City.
State

— Zip

Mail to: General Instrument
Microelectronics, Dept. M 12,
§7-61 Mortimer St.,

London, WIN 7TD, England

MICROELECTRONICS

GENERAL INSTRUMENT CORPORATION E
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Amp
Amp

nenol Scot Pot™
henol trimmers.

Two

pargains

your competitors
may not know about. .

The word is out — Amphenol offers a big
selection of quality precision pots and
trimmers. They can replace what you're
using now —in form, fit, and function —and
save you money in the bargain.

Our Scot Pot is as good as (or better than)
any other 10-turn wirewound miniature
precision pot on the market. It has improved
electrical, mechanical, and environmental
characteristics. Yet Scot Pots cost as much
as 25% less than other equivalent pots.

e

BUNKER
RAMO

YET.

And that’s news that won't stay secret
for very long.

Our %" rectangular trimmers come in a
full range of resistances and in all popular
pin spacings. They're sealed to withstand
automatic board cleaning. And they're
highly stable— no drift. Two series to choose
from: 3810 wirewound (available with
Vista-Trim for fast, approximate visual
settings). And 6034 cermet trimmers. Both
series save you plenty. Ask for a quote and
see how much you can beat the
competition by.

When you can connect it
and forget it...that 5 quallty.

AMPHEN

Circle 24 on reader service card

6034 cermet

- n

3810 wirewound

For off-the-shelf delivery, call your local
Amphenol Industrial Distributor. Your
competitors may have already discovered
his great service —so should you. Give him
a call. Or for more information (and spec
sheets on our pots and trimmers) contact:
George Boyd, Amphenol Connector
Division, Controls Operation, 2801 South
25th Avenue, Broadview, Illinois 60153.
Phone: (312) 261-2000.



Bell plans test
of fiber-optic
phone system. . .

. .as GTE
sets field trials
of optical trunks

Philips line
seen heating up
C-MOS market

DEC to announce
end user
micro system
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Electronics newsletter

Fiber-optic telephone transmission will move closer to reality at the
end of the year when Bell Laboratories starts a field trial of a system
near Atlanta. Significantly, production-type equipment will be used in a
real operating enivironment.

The transmission medium will be cables containing a large number
of fibers, from both Bell and Corning, with a single fiber per channel of
information. Also significant will be the repeater spacing: five to six
miles rather than the easily attainable two or three, meaning repeaters
could be taken out of manholes and placed in central offices. And
though Bell won’t comment, it is believed to have ready for production
an advanced repeater with a “quick-connect” design.

At about the same time that Bell conducts its tests, GTE Corp., the na-
tion’s No. 2 telephone company, will start a field trial of its own “prac-
tical” fiber-optic system. The test will take place, using existing links, at
an operating GTE facility, probably on the West Coast. Thus, the sys-
tem, which will use an electronic/optical interface, appears to be the
first big step toward replacing T-carrier interoffice trunking with the
much higher capacity fiber-optic system.

According to E. Bryan Carne, director of electronic technology at
GTE Labs, the fibers used in the trial will have a loss of 5 decibels per
kilometer so that runs of 15,000 feet between repeaters are possible. By
comparison, repeaters for twisted-wire pairs are spaced every 6,000 ft.

As if suppliers of complementary MOS haven’t got enough to think
about with plummeting prices and oversupply, they now have to worry
about a formidable new entry in the already chaotic C-MOS market-
place. Philips Gloeilampenfabrieken, the Netherlands giant, is readying
its long-awaited 4000 C-MOS line, using a proprietary local oxidation
process to build standard parts that it says will give them the edge, even
as a late starter. According to Philips officials, the LOCOS 4000-series
“has twice the packing density and three to five times the performance
potential of standard C-MOS.” The only other American supplier using
an oxide-isolated C-MOS process with identical performance is Fair-
child.

Although Philips officials are keeping mum, this high-performance
line could easily be transferred to the American-based Philips subsidi-
ary Signetics, whose own C-MOS sales have flagged in recent months. In
any case, with the first 20 parts planned for this month, building to 63
by the end of the year, Philips should be a major contender in the
growing European C-MOS market now served mostly by U.S. suppliers.

Look for Digital Equipment Corp. of Maynard, Mass., to announce at
Wescon its first end-user, microcomputer-based system. For the single-
quantity price of $9,950, a user can get a PDP-11/03 (the packaged ver-
sion of DEC’s LSI-11 microcomputer) with 8,192 words of random-ac-
cess memory, a dual floppy-disk drive holding more than 0.5 megabyte,
a VT52 CRT terminal or an LA36 keyboard serial matrix printer for in-
put and output, and DEC’s RT-11 operating system. The printer oper-
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N.Y. buildings slow
to add fire
safety systems

Codex adding
‘smart’ processors
to modem line

Addenda

Electronics newsletter

ates at 30 characters per second, while the CRT terminal displays 24
lines. The PDP-11/03 and the dual floppies are in one package, mea-
suring 15 by 17 by 19 inches, while the CRT is in a table-top configura-
tion and the printer is a stand-alone floor model.

Volume users, according to DEC, can save as much as $3,500 per sys-
tem in quantities of 100 by buying the principal subsystems separately
from the DEC Components Group.

In few of the 945 high-rise buildings in New York City where landlords
have been ordered to upgrade their fire-safety systems with electronic
sensing and control equipment has work actually begun, although, by
law, they must comply by January 1976 [ Electronics, Nov. 28, 1974, p.
78]. So far, says a spokesman for the city’s buildings department, work
is in progress on only 126 of the buildings covered by Local Law No. 5.

Meanwhile, U.S. District Judge Kevin Thomas in New York has re-
jected an attempt to prevent the enforcement of the new regulations. A
real-estate operator contended that they exceed the city’s powers and
impose an unfair burden on building owners, but the judge ruled that
he must take his suit to the state courts first.

Codex Corp., the Newton, Mass., modem maker, will enter a new mar-
ket when it begins delivery in January of a new family of intelligent
network processors, using LSI microprocessors. The 6000 series, capable
of a variety of network configurations, operates at speeds ranging from
2,400 bits per second to 56 kilobits per second in multinode networks. A
typical 6000 system with 28 terminal ports would be priced at about
$12,500 or leased at $420 per month.

RCA Corp.’s Solid State division in Somerville, N.J., will announce
next month the availability of complementary-MOS devices using the
“hermetic-in-plastic” tri-metal process introduced earlier this year in
linear ICs [Electronics, May 1, p. 29]. RCA claims that the silicon-nitride
passivation and subsequent titanium-platinum-gold system ensures non-
corrosive metalization and less electro-migration than conventional
metalization interconnect systems. . . . The lawsuit filed in August 1972
against Rockwell International Corp. by Allen Organ Co. of Macungie,
Pa., goes to trial Jan. 5 in U.S. District Court in Reading, Pa. Allen Or-
gan charges violation of antitrust and securities laws, Securities and Ex-
change Commission rules, and breaches of contract. The original suit
charged several members of management in what was then North
American Rockwell Microelectronics Co. with making false represen-
tations on a number of agreements involving development and licens-
ing of an MOS device used in organs and other musical instruments.
. - . A floppy-disk controller incorporating eight LSI chips, to be intro-
duced by Rockwell International’s Microelectronic Device division,
cuts the price of such units from about $1,000 to about $200 each in lots
of 1,000. Rockwell says that replacing the 200 or so ICs required in con-
ventional controllers with a PPS-8 microprocessor chip plus RAM, ROM,
parallel-data controller, direct-memory-access controller, and floppy-
disk controller chips makes possible the saving.
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Build a

switching regulator
in half the time.

You know that a switching
regulator can quadruple the
efficiency of your power sup-
ply. It’ll save power, cut heat
loss, simplify your :
design, save ;
board space, ¢
weigh less,
and maybe
costlessthana
linear regulator.

But until now, if you
wanted a switching regulator,
you had to start from scratch.
It took a lot of time and a lot
of effort.

Our power switching cir-
cuit is the breakthrough you’ve
been waiting for.

The power circuit is the
trickiest part of the switching
regulator to design, since it
involves choosing the com-
mutating diode and switching
transistors, then fiddling with

the circuit to get the best drive
and bias conditions.
We’ve taken care of all that.
And the power circuit is
> the one that can con-
. tribute most in

terms of
. improving
the regulator’s

performance.
We’ve taken care of

that, too. Thanks to our
special design and packaging,
you can expect faster response
time and lower noise than you
could design in yourself. And
because of the faster switching
time, you can reduce the size
and cost of other components
and operate at frequencies
upto 100KHz.

Our PIC-600 Series power
switching circuits are avail-
able with positive and nega-
tive outputs, in current ranges

(]

mmm UNITRODE

from 5 to 15 amps and volt-
age capabilities up to 80 volts.
To make your life even
easier, we've got a 24-page
booklet that'll tell you every-
thing you need to know about
designing a switching regula-
tor. It’s the only booklet of its
kind available, and it’s free. To
get yours, along with detailed
specs for our power switching
circuits, circle our number on
the reader service card.
Unitrode Corporation,
580 Pleasant St.,
Watertown,
Mass. G
02172.

Available from: EBV Electronik GmbH, Frankfurt 0611-72-04-16; Munich 0811-64-40-55; G.E. Electronics (London) Ltd., 01-727-0711;
Spetelec (Paris) 686-56-65; Comprel s.r.l. Milan 64.38.519
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That “button” is as flat as this paper and
has the same number of moving parts: none. Touch
the photo and you’ll know how easy it is to control
things with Touch-MOS™ technology.

We engineered Touch-MOS controls for the
solid-state kitchen range that does almost everything
but choose your wine for dinner. The technology is
such a logical alternative to dials, buttons, levers and
switches that we predict a very smooth future for it.

ATouch-MOS panel is waterproof. It can be
cleaned easily because the whole control panel is a
single, flat piece. It’s the“fashion breakthrough” that
many consumer products need. It will last virtually
forever. And, with fewer parts involved, it cuts your
costs of assembly, inventory and repair.

Its uses are endless, from calculators, car
instrument panels and airplane controls to
telephones, appliances and vending
machines. And Touch-MOS switching

AM

is absolutely safe because no electrical current is
involved. (Underwriters Laboratories will vouch for
that.) By touching the glass panel, you interrupt an
electronic field temporarily. Our custom MOS/LSI
circuit responds to this and does the rest.

You should see what Touch-MOS controls can do
for the system you're working on. And we'd be very
glad to show you. Our long experience in custom
LSI design and this new touch control will really get
people turned onto your product — before the
competition makes the switch.

Just get in touch with your nearest AMI sales office.

England, Swindon, Wiltshire: Swindon 31345 ¢ France,
Vincennes: (01) 374-0090 ¢ Italy, Milan: 29 37 45 »
Japan, Tokyo: (501) 2241 » West Germany,
Munich: 48 30 81 « Head Office:
3800 Homestead Road, Santa Clara
l CA 95051, Phone (408) 246-0330.
®

AMERICAN MICROSYSTEMS, INC.

first in custom LSI

Touch-MOS™ is a trademark of
American Microsystems, Inc.
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Significant developments in technology and business

IBM enters market for
low-end applications
with portable computer

Unit, with 48k ROMs and
cathode-ray tube, to compete
with programable desk-top
calculators and special minis

IBM’s General Systems division,
which shook the computer world in
January when it established a new
lower boundary for IBM computers
with the stand-alone System 32, is
pushing the boundary still lower. Its
portable desktop computer, the
5100, sells for $8,975 in its simplest
version—no leasing—and puts IBM in
competition with makers of some of
the high-end programable desk-top
calculators or specialized mini-
computers.

The 5100 is being aimed at such
users as financial analysts, statisti-
cians, and engineers, and its key-
board is therefore coded for com-
mands in Basic, the widely used
general-purpose language, or APL,
the complex mathematical lan-
guage, or both. In addition, apart
from the processing electronics, the
50-pound computer contains a 4-
inch cathode-ray-tube display hold-
ing 16 lines of 64 characters each,
plus a new tape cartridge developed
jointly by IBM and 3M Co.

Read-only memory. Character-
izing the 5100 as a significant reduc-
tion in the entry size and cost of the
company’s data-processing prod-
ucts, General Systems division pres-
ident C. B. Rogers Jr. says that the
machine uses the newest IBM tech-
nology. One of its key new compo-
nents is the 48-kilobit n-channel
MOS read-only-memory chip, which
is used to interpret the high-level-
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Desk set. Special tape cartridge
with 300 feet of Y-inch tape was
developed for the new IBM por-
table computer. Characters are
read at 2,850 per second, written
and checked at 950 per second.
Each 0.23-inch-square chip, right,
used to interpret commands in the
computer contains 48 kilobits of
read-only memory fabricated us-
ing metal-oxide-semiconductor
field-effect-transistor technology.

language inputs from the keyboard.
The computer uses up to 25 such
chips. The previous high for IBM
was the 24-k chip used in the 3740
Data Entry System, while the den-
sest ROM now available from semi-
conductor manufacturers contains
only 16 kilobits.

For read/write memory, the com-
puter uses 2-k MOS chips to form a
16,384-word memory, which can be
expanded in 16-kiloword incre-
ments up to 65,536 words. For mass

storage, the new tape cartridge
holds up to 204,000 characters on
300 feet of '-inch tape. Operating
at 40 inches per second, the unit can
read at 2,850 characters per second
and write at 950 c/s. A second tape
unit, available in a separate package
for $2,300, can double the storage
capacity.

The 16-bit (plus two parity bits)
central processing unit is built on
one card using 13 bipolar circuits.
Microinstruction execution time of
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the unit is 1.75 microseconds.

At the same time, 1BM announced
a new matrix printer to go along
with the computer. The printer, type
5103, sells for $3,675 and operates
at 80 characters per second from
right to left and from left to right.
Lines contain 132 print positions,
with 10 characters to the horizontal
inch and six lines to the vertical
inch. The unit measures 12% by 13%
by 23 in. and weighs 60 Ib.

Rogers says that the Atlanta-
based division, whose other prod-
ucts—the Systems 3, 7, and 32—are
handled by all salesmen, has estab-
lished a special sales force for the

5100 because of the broader base of
potential customers.

The company will provide users
with three problem-solving libraries
on prerecorded tape cartridges. The
mathematical library contains 44 in-
teractive routines, such as solutions
of linear equations, eigenvalue
problems for complex matrices, and
evaluations of integrals by the trap-
ezoidal rule. The statistics library,
with 41 routines, handles histo-
grams, moments, correlations, and
multivariate analyses. Thirty busi-
ness analysis routines are available,
too. Each library comes on two tape
cartridges and leases for $500. O

Reliability

Funds cut at Rome Air Development Center
threatens work on reliability standards

Congressional efforts to shave the
Pentagon’s $106.3 billion record
budget request for fiscal 1976
threaten to terminate outside reli-
ability study contracts sponsored by
the Rome Air Development Center,
Griffis Air Force Base, N. Y. In fact,
funds assigned to RADC’s Reliability
Branch ran out in July, and the
branch has received only small con-
tracts from the Defense Electronics
Supply Center and the Federal
Aviation Administration.

Small. As Pentagon programs go,
the $2.16 million cut by the Senate
Armed Services Committee is quite
small, but both RADC’s Reliability
Branch and USAF Headquarters
consider the sum important to de-
veloping future electronics reliabil-
ity standards. The Air Force has
asked the Senate-House Armed Ser-
vices conference committee to re-
store RADC’s funds for establishing
reliability procedures for testing,
qualifying, and screening of solid-
state devices. The RADC’s Reliability
Branch recently, for example, spon-
sored studies for developing reliabil-
ity standards for random-access and
read-only semiconductor memories
and programable ROMs [Electronics,
April 17, p. 38].

Air Force officials see the RADC
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funding problems stemming from
two sources. First, there was a Navy
budget request for a single new sys-
tems-oriented reliability office to
certify program performance. Sec-
ond, there seemed to be some con-
fusion in Congress between reliabil-
ity operations dealing with systems
and those at RADC dealing with
technologies and components. Thus
when the Senate committee cut the
Navy request, recommending in-
stead that systems reliability funds
be budgeted in the requests for each
program, it cut RADC reliability
funds, too, apparently believing that
its work was systems-oriented as
well.

The Office of Secretary of De-
fense went along with the Navy cut,
according to one Air Force official,
“because the shoe fit. The Navy pro-
posed to set up a reliability steering
group and all that other em-
broidery, but while OSD agreed that
systems reliability should all be in
one bundle, it also agreed that costs
should be distributed among the ap-
propriate systems.”

“We're quite hopeful,” says Da-
vid F. Barber, who heads the RADC
Reliability Branch, “that the people
at the Pentagon who are aware of
this misunderstanding will be able

to get back to the Senate-House
conference committee and say,
‘Here’s the way it really is, and we
feel this is a very appropriate way
for the Air Force to spend its
money.”” Barber indicated that the
Air Force would face expensive du-
plication of effort if it had to decen-
tralize its reliability programs.

Merger? However, Joe Flood,
who directs reliability for Moto-
rola’s Semiconductor Products divi-
sion, believes that if RADC loses its
reliability function, the Defense
Electronics Supply Center in Day-
ton, Ohio, could supervise micro-
electronics products, as it now does
transistors. As a tri-service agency,
DESC could build a microelectronic
capability, which it lacks, he says.

Gene Selven, marketing vice
president at Raytheon Semicon-
ductor, says that “It would make a
great deal of sense to merge the two
functions—{RADC’s] specification
and [DESC’s] qualification—at DESC”
if RADC’s funds are not restored. But
National Semiconductor Corp.’s di-
rector of military/aerospace market-
ing, James Feldt, disagrees. “The
military marketplace is already frag-
mented enough without doing this,”
says Feldt.

Meanwhile, the Air Force says it
has been ‘“scratching around for
money it could reprogram”. Al-
ready, three contracts have been
paid off from such funds, leaving
five outstanding. Those contracts for
which RADC is seeking money in-
clude: $146,000 to Syracuse Univer-
sity for advanced reliability and
maintainability studies; $24,857 to
Bowmar/Arizona Inc., for a micro-
circuit process control handbook;
$42,500 to General Electric Co. for
digital microcircuit characteristics
and specifications; $64,600 to
Hughes Aircraft Co. for reliability
evaluation of programable read-
only memories, and $19,355 to RCA
Corp. for a reliability study on com-
plementary-metal-oxide semicon-
ductors on sapphire.

“Our next milestone, if you will,”
says RADC’s Barber, “is about Oct.
1. It’s important that we have a fa-
vorable decision by then if we are
going to continue our current ef-
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fort.” RADC’s Reliability Branch em-
ploys about 75 engineers and scien-
tists, including about 10 military
personnel.

What’s the outlook? “I wish I
knew,” says Barber. “I can predict
reliability better than I can predict
this,” meaning the contract funds. ]

Solid state

STL improves MOS
clocking methods

A synchronous MOS logic that
couples metal-oxide-semiconductor
packing density with the design
flexibility of transistor-transistor-
logic has been designed by Standard
Telecommunication Laboratories
Ltd. The ITT subsidiary’s researchers
have simplified and improved con-
ventional MOs-clocking methods by
combining the dynamic storage of
MOS with a simple direct-current
flip-flop. As a result, logic operation
down to zero frequency can be han-
dled by a single-phase clock, as in
TTL, instead of the two-phase nono-
verlapping clock pulse needed by
slower MOS logic.

Flexibility. This arrangement has
improved maximum operating effi-
ciency and makes the generation
and distribution of the clock pulses
quite flexible, the researchers claim.
Essentially, designers can now “op-
erate MOS LSI with the same sort of
logic interconnection rules and de-
lay rules as in conventional TTL,”
says AD. “Jimmy” Odell, a re-
search engineer. The technique can
be used for economical shift regis-
ters, counters, and flip-flops that can
interface directly with conventional
MOS NOR and NAND gates, he points
out. In a typical J-K flip flop, for ex-
ample, the number of transistors
can be halved. Under a classified
Ministry of Defense contract, STL is
in the mask-manufacturing stage for
a circuit it expects to produce within
two months.

STL foresees neither added pro-
cessing nor higher chip costs be-
cause the logic uses exactly the same
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| Package designers, as well as cir-
cuit designers, are being challenged
]{ by the dense circuitry and large
number of input/output ports char-
. acteristic of the new breed of micro-
processors. So to accommodate the
| 48-pin input/output requirements of
one of their microprocessor chips,
packagers at Motorola Semicon-
ductor Products division have intro-
duced an unconventional dual in-
line package. Called quad in-line, or
QUIL, the new package has two
rows of staggered pins on each side
(see photo) with half the spacing of
the conventional single-row-per-
side arrangement.
The result is striking. The new
! Motorola package is about half the
| size of more conventional 48-pin
’ packages—1.250 by 0.52 inches as
compared with 2.5 by 0.7 in., says
't Joe Lee, a production engineer at
[ the Motorola division in Phoenix.
Moreover, the new package allows
I for much shorter internal inter-
connections, he points out, adding
| that the larger package’s longer in-
| terconnections were found to re-

| duce circuit speed. Lee also implies
| that the quad in-line package, origi-
nally developed for Motorola’'s MC.
10800 4-bit emitter-coupled-logic

: Two rows of staggered pins trim
over-all size of LS| package

bipolar processor slice, could be the
first of a new family of packages for
extremely dense (48 pins and up)
large-scale integrated circuits.

Staggering. The special QUIL
lead frame has 24 leads on a side
on 0.050-inch centers, exactly half
the spacing of conventional DIP
pins. The denser QUIL leads are
bent into two staggered rows. For
now, a QUIL-packaged IC must be
inserted directly into a printed-cir-
cuit board because no socket is yet
available. However, a '‘large con-
nector manufacturer' is designing a
mating socket for it, Lee reports.
The ceramic-alumina-oxide pack-
age can dissipate 1.3 watts over a
temperature range extending from
0°C to 75°C.

Motorola, now seeking a patent
for the quad in-line, intends to li-
cense its use. And Ed Tynan, emit-
ter-coupled-logic-product manager
for Motorola, says, ''we are plan-
ning to apply this package to in-
house MOS and bipolar LSI. There
is also a lot of outside interest in the
new small LS| package. Work is now
in progress to make a slightly larger
64-pin version and also higher-tem-
perature versions using beryllium
oxide as the ceramic case."

processes and masks as conven-
tional MOS LSI designs. Moreover,
the use of simpler clock-pulse-gen-
eration circuits on the chip means
some savings in chip area, Odell
says, since any increase in complex-

ity is more than offset by savings in
distributing the clock pulse. Details
of the new logic were first presented
at the First European Solid State
Circuits Conference early this
month at the University of Kent,
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located in Canterbury, England.

Normally, integrated-circuit logic
operates in a step-by-step serial
fashion under control of a master
synchronizing waveform. MOS LSI
circuits have generally needed some
combination of dynamic storage
and two-phase nonoverlapping
clock pulses to trigger the logic
steps. Although the logic doesn’t
need much space, it requires two
storage capacitors to handle each
step. A minimum clock frequency is
also necessary, because the capaci-
tors tend to discharge unless they’re
continually refreshed.

Adaptation. TTL, on the other
hand, uses two dc flip-flops with one
single-phase clock pulse to control
the logic steps in a classic master-
slave relationship. TTL is simpler to
operate, but “it requires a lot of
components and consequently a lot
of chip area for LsI,” explains Odell.

By combining one TTL flip-flop
with MOS dynamic storage, the STL
researchers were able to run the
MOs logic so that the upper and
lower pulses of a single waveform
would replace the two individual
pulses needed by conventional MOS
logic. Essentially, the logic circuit
consists of three transistors. The first
is a conventional transfer device,
which, when the clock is high,
passes information from the input to
the gate of the second transistor.

The data remains as a stored sig-
nal when the clock is low. In parallel
with the second transistor, the third
transistor is driven directly from the
clock waveform so that the condi-
tion of the signal at the gate of the
second transistor has no influence
on the output when the clock is
high, but determines the output im-
pedance when the clock islow. [

Business

German exports
seen softening

The Federal Republic of Germany
is learning that, in telecommunica-
tions trade, the bottom line is not all
that matters. Despite the latest 1974
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IMPORTS
Total

From U.S.
From European Community
From Japan

EXPORTS
Total

To U.S.

To European Community
To South America

To South Africa

To Greece

To lran

To Australia

fin millions of marks)

1974 1973
494.6 415.2
74.4 51.0
317.0 283.0
33.8 31,7
1,612.8 1,384.3
374 47.4
479.0 395.4
131.4 134.8
87.4 62.3
62.2 63.9
73.0 79.4
445 15.2

totals that show that Germany
logged a 16.5% gain over 1973 in
telecommunications exports, a
breakdown of the figures by U.S.
Government analysts indicates
problems in store for this year.

Overall, the 1974 totals netted
Germany a telecommunications
trade surplus of 1.1 billion
Deutschemarks from exports of 1.6
billion DM (see table above). But
Germany’s problem, according to
an unreleased analysis by the U.S.
State Department, is reflected in the
heavy reliance for its telecommuni-
cations trade on its partners in the
European Economic Community—
all of whom are now cramped by
economic recession—and the slip-
page of exports to the Third World.

Trends. While Germany’s EEC
telecommunications exports rose
21% last year to 479 million DM, its
South American shipments dipped
2% to 131.4 million DM. And exports
to the expanding Iranian market
dropped 8% to 73 million DM.
Moreover, says one U.S. specialist
in European electronics trade, “I
doubt that Germany expects its Eu-
ropean community business this
year to match the 1974 level.”

One U.S. analyst in Washington

suggests that the chief of Siemens
AG’s Telecommunications Tech-
nology division may have shown
considerable foresight earlier this
year by worrying about the possible
entry of Western Electric Co. into
overseas markets. At the end of Au-
gust, American Telephone & Tele-
graph Co. disclosed formation of a
new subsidiary, American Bell In-
ternational Inc., “to handle initially
telecommunications systems plan-
ning and engineering” under a new
contract with Iran. Some U.S. Gov-
ernment and industry analysts see
this as but the first in a series of
moves by AT&T to compete abroad.

Third. The Siemens executive had
noted that his company ranks about
third after Western Electric and ITT
Corp. in the world telecommunica-
tions market, which he put at
110-115 billion DM annually, or
$46-48 billion at current exchange
rates. By far the largest share of this
is in the U.S. domestic market, but
the U.S. analyst notes that Siemens
is concerned that “if Western Elec-
tric moved into overseas markets, it
would be able to underprice Ger-
man producers” substantially.

The report says that the Bun-
despost, the Federal Ministry of
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=  TEKTRONIX
ANNOUNCES

A new
concept in portable
instrumentation

The TEKTRONIX TM 515 Traveler Mainframe looks like fashionable flight
luggage, compact and easy to carry, or slide under an aircraft seat.
In reality, it's a five-compartment power module/mainframe that provides
power and interface connections for TM 500 plug-in modular instrumen-
tation. Plug in the new (two-wide) SC 502 15-MHz dual-channel oscillo-
scope, and you have the beginnings of a powerful take-along instrumen-
tation system.

You can optimize a TM 500 system to your needs by selecting from more
than 30 plug-in modular instruments. With the TM 515 Traveler Main-
frame and SC 502 Oscilloscope as a nucleus, select from DMM'’s, coun-
ters, generators, power supplies, signhal processors, and even blank plug-
ins for your “home-built” circuits. Intended applications include areas
from digital field service to medical, from audio/communications to on-
site industrial controls maintenance.

The SC 502 is Tektronix quality, featuring clean triggering characteristics,
delay line input, trigger view, trigger holdoff, 1 mV sensitivity, and the
capability of working through the rear interface circuit board with other
TM 500 instruments. It features a specially briiliant crt designed and
built by Tektronix for use in areas of high ambient light. Include a DD 501
Digital Delay alongside the SC 502 and gain the capability of delay-by-
events—you can then obtain stable digital displays from electromechani-
cal sources like disc drives that would otherwise be too jittery for accur-
ate viewing on any conventional oscilloscope. Include the DC 505A Uni-
versal Counter and DM 502 Digital Multimeter to complete your TM 5§15
package, and discover the benefits of simultaneous counter and DMM
capability with trigger level readout at the touch of a push button.

The TM 500 concept lets you take along on field servicing trips the same
instruments you use in the lab or for production testing, thereby enabling
you to maintain the same standards on the ‘“outside”. The SC 502 Oscil-
loscope, for example, may be used as a bench instrument in any multiple-
compartment TM 500 mainframe, and it offers unique systems capabilities,
as well, when operated |n ‘a rack in the RTM 506.

Contact your local Tektronix Field Engineer or

circle the appropriate reader service number B
for a demonstration of TM 500 instrumentation

or additional technical information on the TM —
515 Traveler Mainframe and SC 502 Oscil- —
loscope. For an up-to-date TM 500 Catalog
write to Tektronix, Inc.,, P. O. Box 500,
Beaverton, Oregon 97077. In Europe write
Tektronix Limited, P. O. Box 36, St. Peter
Port, Guernsey, Channel Islands.

TEKTRONDC
- commm:gc::"“' excellence

For a demonstration circle 32 on reader service card. Circle 33 on reader service card
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Posts which operates the nation’s
telephone network, cut back its
equipment buys about 5% last year
and expects comparable cuts this
year. “The big companies like Sie-
mens and AEG-Telefunken are less
affected, since they are able to offset
losses in some lines by gains in other
sectors,” the U.S. assessment notes,
although other, smaller producers
are being hurt. The report cites as
typical the cutbacks at companies
like Telefonbau and Normalzeit and
closing of Texas Instruments’ semi-
conductor plant at Ingolstadt.

On the import side of Germany’s
telecommunications trade ledger,
the 19% increase last year to 494.6
million DM included some 317 DM
from the European community,
while U.S. shipments jumped 45%
to 74.4 million DM. Imports from Ja-
pan in 1974 rose only 6% to 33.8
million DM, a

Microprocessors

HP adds new
calculator, printer

Few system builders are in a posi-
tion to design and fabricate their
own microprocessors. But instru-
ment-maker Hewlett-Packard Co. is
one that can. And when it came to
developing two new products—a
programable calculator and a page
printer [Electronics, Sept. 4, p. 26]—
HP took the flexible approach: it ap-
plied one microprocessor that was
already on the market, but it de-
signed the other one itself.

The two products are from the
firm’s Calculator Products division,
Loveland, Colo., which also devel-
oped the microprocessor. The other
microprocessor is a commercial de-
vice—the M6800—from Motorola
Semiconductor Products division,
Phoenix.

A first. For the Motorola M6800
[Electronics, March 7, 1974, p. 29],
which the semiconductor firm dis-
closed more than a year and a half
ago, the HP model 9815A program-
able desktop calculator is the first
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“ AT&T, Plantronics introduce
' new phone computer terminal ’

|

]

! A new type of telephone com-
| puter terminal, with a cathode-ray-
| tube visual display, was unveiled by
| American Telephone & Telegraph
Co. last week at its exhibit at the
Info '75 show at the New York Coli-
seum. Called VuSet, the device
uses the Bell System’s Touch-Tone
dialer instead of a more expensive
typewriter-like terminal, making it
] possible to link it with a computer
and obtain a visual display of data,
even in the home.

The terminal is being produced by
Plantronics Inc. of Santa Clara,
Calif. for AT&T, independent tele-
phone companies, and a few tele-
| phone interconnect firms. About five
| Bell System companies have al-
ready filed tariffs and expect the ter-
| minal to be available to their cus-
tomers within the next few months
for about $30 monthly.

AT&T officials foresee initial appli-

i

cations ranging from account states
and inventory availability to man-
agement information systems, sales
statistics, and maintenance reports.

In operation, a recognition tone
heard in the handset tells the user
when the computer is connected.
The user enters data using the
push-button phone. Each entry may
be displayed on the screen for veri-
fication and editing by echoplexing
the message back from the com-
puter end of the system. Once the
computer response data has been
received by the display unit, the
user can disconnect, freeing both
the computer and the telephone line
for other use. The received mes-
sage remains on the screen until the
user erases it.

The terminal uses a 300-baud
Bell 103-equivalent modem and has
data and power indicators. It weighs
10 pounds

commercial application. The Moto-
rola part was selected for the calcu-
lator because of its fairly fast oper-
ation, compatible chip set, and
minimal requirement for external
circuitry, says Doug Clifford, HP’s
project manager on the 9815A. “It’s
in complete control of the ma-
chine,” including operation of a
built-in tape transport, display, and
thermal printer, he observes.

The microprocessor also controls
the timing and handshaking rou-

tines for optional input/output in-
terfaces, which includes the IEEE
standard interface, binary-coded
decimal, and general .interface op-
tions along with circuitry designed
to talk to specific HP instruments.
The calculator itself can store up
to 472 program steps and has 10
data registers. Memory is expan-
dable to 2,008 program steps and
can be allocated to any combination
of program steps and data registers.
The tape transport uses a car-
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Our 3= digit

DMM
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passes the 'sweat box test”
f (Can yours?)

The 8000A is the most rugged DMM
inthe world. -~

Phew. The temperature’s pushing
90° and the humidity’s close to 100.
What a day for a service call.

Well, just throw the multimeter in
the wagon ... or even the trunk! All
accuracy specs of the 8000A are
guaranteed between 17° and 126°F
(—10° to +55°C).

No other DMM we know of does
as well. .

It’s made to take abuse and
keep operating.

The 8000A is designed to be the
good right arm of any field service
man or utility maintenance man.

The high impact plastic case
allows the 8000A to survive many
bumps, jostles, and falls. You practi-
cally have to hit it with a sledge
hammer to keep it from working. LSI
technology means fewer parts to
cause trouble and a field proven
MTBF of better than 10,000 hours.

It's truly a rough and tumble
instrument.

It also has the best all-around specs.

We only have room to highlight
them.

Overload protection specified for
all ranges. 26 ranges of volts, amps,
and ohms. Normal mode rejection of
60 dB at 50 and 60 Hz. Common
mode rejection of 120 dB with an
unbalance resistance of one kilohm.
Auto zero automaticalily sets zero
reference, eliminating the need for
front panel manual adjustment. And
the best accuracy statement of any
312 digit DMM,

A unique set of low cost options and
accessories.

Compare the 8000A’s versatility
to your own DMM, and watch your
eyebrows rise.

Its low ohms option makes
it the only low cost
DMM that provides
0.001 ohm resoiu-
tion (invaluable for
checking pcb
lands, motor
windings, heat-
ing elements,
shunts, etc.).

The high cur-
rent option allows you
to measure up to 20 amps
with no external resistors or

shunts —a must for power supplies
where 5 amps is the common meas-
urement,

It offers 100 and 500 MHz rf
probes, a high voitage 40 KV probe,
and a 600 amp clamp-on AC current
probe.

And the built-in rechargeable bat-
tery gives you complete line isolation
capability.

There's new high voltage pro-
tection on all ac/dc voltage ranges.
The instrument will take transients
up to 6 KV, 10 ,. seconds wide over
a duty cycle of 60 per second.

48-hour turn-around service.
Other DMM'’s have to be sent
: back to the factory if they
- go out. That takes a
month. But because
=" Fluke has service
= centers throughout
the world, we can get
/ the instrument back to
you in 48 hours.
The 8000A is a tough
instrument, all right. And with
a price of just $299 (United
States only), it's the best selling
DMM in the world.

For data out today dial our toll-free number, 800-426-0361

John Fluke Mfg. Co., Inc., P.O. Box 7428, Seattle, WA 98133
For a demo circle 34 . For literature only, circle 35
For information on the rest of the Fluke line see our ad in EEM or the Gold Book.
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Micro control. Desktop calculator in foreground uses M6800 microprocessor from Moto-
rola. But for its new page printer, Hewlett-Packard designed its own microprocessor.

tridge designed by HP in conjunc-
tion with 3M Co., Saint Paul, Minn.
Each cartridge can store 96,384
bytes of data on a 140-foot-long
tape.

Clifford notes that the micro-
processor allowed a reduction in size
for the calculator’s control circuitry
from four boards to one. This,
added to the lower-cost thermal
printer and tape transport, resulted
in a calculator priced at $2,900, less
than half the cost of a similarly
equipped model 9810 programable
unit.

Printer micro. A microprocessor
also helped cut the cost of HP’s
model 9871A page-width printer,
says Rick Spangler, 9871A project
manager. But in this case, HP de-
cided to make the microprocessor
itself.

A major objective in the printer’s
design was that it be self-contained,
with no external power supplies or
control electronics, says Spangler,
but “without a microprocessor, we
would have had to build some sort
of discrete processor or go to some
other drive system.” The HP division
decided to build its own because
“none of the processors commer-
cially available at the time could do
our job.”
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The microprocessor, a parallel 16-
bit n-channel, metal-oxide-semicon-
ductor device, has a typical execu-
tion time of 1 microsecond for a 16-
bit instruction. In the printer, it re-
ceives and accepts 7-bit codes from
a calculator or other controller, then
determines whether the code must
be stored or if the printer is ready.
Next it locates the printer’s charac-
ter wheel and carrier, calculates the
movements necessary to position the
paper, controls the positioning step-
per motors, and commands the
hammer to fire.

The printer, priced at $3,400 with
an interface to HP’s earlier calcu-
lators and $3,600 with an interface
designed for the 9815A, can print 30
characters per second and has vari-
able spacing and plotting capabili-
ties. O

Consumer

RCA receiver
adjusts own color

RCA’s new ColorTrak television re-
ceiver relies so heavily on electron-
ics that most minor adjustments are
taken out of the hands of the viewer

[Electronics, Sept. 4, p. 25]. The
company is so sure of the most am-
bitious digital tuning system thus
far introduced that it’s removed all
primary controls from top-of-the-
line sets and boxed them in a calcu-
lator-type remote-control package.
The direct address system, as it’s
called, gives viewers an 82-channel
pushbutton capability, plus on-
screen channel and time display, for
25-inch console receivers priced at
$1,095. The premium tuner, esti-
mated at $200 more than a conven-
tional remote unit, will be extended
down to 19-inch sets later this year.

ColorTrak is the culmination of
an effort that RCA began two years
ago to completely revamp its large-
screen color chassis. ‘““No one
change we made looks impressive
by itself; it’s the aggregate of all of
them that gives us a better picture,”
comments Jay J. Brandinger, engi-
neering vice president for RCA’s
Consumer Electronics division, In-
dianapolis. Electronic components
in manual versions of the all-solid-
state chassis have been redesigned
to fit on six plug-in modules, four
fewer than in earlier RCA sets. The
remote-control 19-inch sets require
three additional modules, and the
direct-address tuners on 25-inch sets
need five more.

Advances. Improvements include
color-correction circuitry that con-
tinuously adjusts flesh tones without
affecting greens and blues, a color-
overload detector that eliminates
abnormally high colors, a voltage-
regulated transformer that compen-
sates for variations in line voltages,
and a light-dependent resistor that
senses room lighting and adjusts
contrast to match it.

In addition, the color control has
been tied to the contrast control so
that color saturation ‘‘tracks’
changes in contrast. Background
video has been clamped to black at
the video-output stage, and phase-
equalized filters get the symmetrical
peaking that adds apparent sharp-
ness to the picture. A new filtered-
phosphor picture tube gives 25%
more contrast than previous ones at
a 4% sacrifice in brightness.

But the most dramatic addition to
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A New Capacitor Line . . . from the Capacitor People

COMPLETE [ = \/
LINE OF
CAPACITORS

POLYESTER FILM FOIL

AND
POLYESTER METALLIZED FILM
ERIE STYLE WMM

EXCELLENT QUALITY METALLIZED POLYESTER FILM
COMPETITIVELY PRICED -

VOLTAGES FROM 100 THRU 1000 VDC
CAPACITANCE VALUES TO 10.0 uF

5 TYPES IN 3 CONFIGURATIONS
GREATER CAPACITANCE WITH
SMALLER CASE SIZE

ERIE . . . the Capacitor People . . . now introduces a ERIE STYLE BMM
complete line of economically priced Film Capacitors, METALLIZED POLYESTER FILM
featuring a broad range of case sizes, mounting styles

and capacitance values. Designed for coupling, \/ T ';:"' i
by-pass and filtering applications, these capacitors are & .{\ P4
recommended for industrial, consumer and g L w‘_/7 gl
communications equipment. Available in 100, 200, N O
400, 600 and 1000 VDC in capacitance values from f_‘( ﬁ—* r
680 pF thru 10.0 uF. Featuring ERIE-quality in both = ~ [ Tl
aluminum metallized and aluminum foil, non-inductive ‘/ e \
construction. \ & \ & :

You can't find a better source for capacitors than ERIE STYLE DMM
ERIE . . . the Capacitor People who give you a little METALLIZED POLYESTER FILM

more for your money.

Write today on your corporate letterhead for our
five new Film Capacitor catalogs . . . or call Customer
Engineering at 814/453-5611.

ERIE STYLE WMF
POLYESTER FILM

ERIE STYLE DMF
POLYESTER FILM

ERIE TECHNOLOGICAL PRODUCTS, INC.
ERIE, PENNSYLVANIA 16501
814/453-5611
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JWITGING
POWER SUPPLY

ELECTRICAL CHARACTERISTICS HR0510

[output 5V10A |
[Efficiency | 74%
AC Input voltage 1 117vt10% =
Line Regulation :OT2% ér]e? ) |
._Load Regulation | 102% or less ]

Ripplc’&rvwnolsc (p-p} mAm\Z(Eypical) 50m\;(maxT-

| Overload protection ) Current Limit Type

Overvoltage protection | Signal Inhibit Type

:bu(pu( on/off .
control level

Withstand voﬂage | 1.5KV AC for one minute
Isofation resistance 100Ms2 or more at 500V DC
30 C orless

Ambient temperature |
| range (operating) O—SOAC

| Temperature

TTL |

Temperature rise

| coefficient ,.-2?'0,2;%/(:— -
Weight 1.7 pounds !

<D) 11 e 1

Size (WxHxD) { 1.77°x4.72"x7.87" ‘1

HR0510-HR0520-HR0530-HR0905-HR 1204 -HR 1503
5V 10A 5V 20A 5V 30A 9V 5A 12V 4A 15V 3A

HR1506 ‘HR1510-HR 1802 -HR2402 -HR2404 ‘HR2406
15V 6A 15V 10A 13V 2A 24V 2A 24V 4A 24V 6A

HR2410-HR2420 -HR3005-HR4801 -HR4810-HR4820
24V10A 24V20A 30V 3A 48V 1A 48V 10A 48V 20A

NeEMIC

NIPPON ELECTRONICS MEMORY
INDUSTRY €0., LTD.

PARK AVENUE

1-20-1 SENDAGAYA
SHIBUYA-KU TOKYO 151, JAPAN
PHONE: (03) 478-3935

TELEX: 3862-405 NEMIC J
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the RCA line is the direct-address
tuning system slated for high-ticket
models. The system uses 10 custom
complementary-MOS integrated cir-
cuits built by RCA’s Solid State divi-
sion, Somerville, N.J., to translate
commands from a l4-function re-
mote control keyboard into the volt-
ages required by varactor very-high-
and ultra-high-frequency tuners, as
well as stepping color, tint, and vol-
ume adjustment up and down.

Ultrasonic. The hand-held remote
control transmitter is built around
an IC that contains a crystal-con-
trolled oscillator and dividers to
supply ultrasonic energy to the
transducer at one of 14 frequencies.
The transmitter package is the only
“key” to the TV set, and RCA has
built in a circuit with a light-emit-
ting diode to indicate when the bat-
tery is low.

The amplified ultrasonic com-
mands are read by an LSI chip, con-
sisting of a frequency counter and
decoder, that converts input fre-
quencies to binary code. Other chips
are used for control, display, time-
of-day clock, crystal-controlled ref-
erence clock, and digital-to-analog
conversion for driving color, tint,
and volume.

The three remaining custom chips
select appropriate tuner-control
voltage and apply it to the varactor
tuners. Vhf-tuner voltages are sup-
plied from a reference voltage
through a matrix of 12 potentiome-
ters. Although preset at the factory,
the vhf potentiometers can be ad-
justed to adapt the tuner to cable
and master antenna systems. Uhf
tuning is similar, but because of the
large number of uhf channels, two
ICs are used to select them. O

Numbers. Colortrak receiver is able to dis-
play the channel and time of day on screen.

Companies

National, Rockwell
enter MPU pact

A “‘supported alternate source”
agreement between National Semi-
conductor Corp. and Rockwell In-
ternational’s Microelectronic Device
division is the latest in maneuvers
by microprocessor manufacturers to
find second sources.

The National-Rockwell agree-
ment allows each to market any of
the other’s microprocessor products
already announced—all of which are
p-channel parts—and can be ex-
tended to cover new products as
they’re introduced. The agreement
isn’t exclusive—either may enter a
similar deal with a third party.

In fact, Daniel Del Frate, the
Rockwell division’s vice president
for marketing, says his firm will be
announcing other second-sourcing
arrangements on mMmiCroprocessors.
The first of these will probably be
with an overseas company and
could come within 60 days.

The contract further provides for
National and Rockwell to exchange
masks and process information—
whatever is required to get each into
production with the other’s products
encompassed by the pact. It covers
memory and logic devices associ-
ated with National and Rockwell
microprocessor systems. But it ex-
cludes the 4,096-bit n-MOS memo-
ries each is marketing or develop-
ing.

Taking things in stride. The Na-
tional-Rockwell agreement hasn’t
dismayed their two chief competi-
tors, Motorola and Intel Corp.
Motorola’s Semiconductor Products
division had previously arranged for
American Microsystems Inc. to sec-
ond-source the M6800 n-channel
MOS microprocessor. And William
Davidow, Intel Corp.’s manager of
microcomputer systems, says ver-
sions of his n-MOs 8080 are being
produced by Texas Instruments,
Advanced Micro Devices Inc., Nip-
pon Electric Co., and at least two
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"Twelve new reasonsto

‘use the Intel 8080

microcomputer system.

NEW MCS-80™ SYSTEM COMPONENTS & DEVELOPMENT SYSTEM

CPU Group Provides the functions most designs require, as well as central
logic and bus control.

*TTL & MOS clocks for system timing.

Rl *Auxiliary timing functions and single level interrupt control.

Options

*High current sinking capability to keep memory and /O inter-
faces simple regardless of system size.

170 Operates under program control in virtually all serial data
transmission protocols iri use today. including IBM Bi-Sync.
3rd Qtr. Three 8-bit ports, software configurable for interface to
printers, keyboards, displays, motor drives, etc.

Peripherals Controls three active intervals with independent 16-bit counters
at DC to 3 MHz, counts binary or BCD.

4th Qtr. Provides four channels of priority DMA request logic for direct
access of peripherals & memories. !

4th Qtr. Eight-level interrupt controller, priority algorithms can be
varied with software, expandable to 64 levels.

Development With the ICE-80 in-circuit emulator module the MDS-800
System supports programming, prototyping and debugging in your

product's own environment. Peripherals include diskette system,
CRT console, ROM simulator, universal PROM programmer,
high speed paper tape reader and punch, line printer and
teletypewriter.

In December 1973 we started delivering 8080 Microprocessors and MCS-80™ Microcomputer Systems.
Since then the Intel® MCS-80 family has become the industry’'s most widely used microcomputer system.

The MCS-80 includes the 8080 CPU group (with major second sources now shipping), [/O &
peripheral circuits, 8K erasable PROMs, 16K ROMs, industry standard 4K RAMs, low power CMOS
RAMs, and the most complete software and development support available anywhere.

Now you have twelve new reasons to choose an Intel 8080 Microcomputer System. There are three
new CPU group circuits, three 8080A performance options, including those for higher speed and
extended temperature range, two programmable [/O circuits and three programmable peripherals.

To help minimize design and debug time we've just introduced the third generation Intellec® MDS
(microcomputer development system) with the unique ICE-80 (in-circuit-emulator). It lets you extend the
powerful hardware and software development and debug capabilities of the Intellec into your own proto-
type and production systems.

You can get started for as low as $250 with one of our MCS-80 design sets. The basic starter set
includes the CPU group, peripherals, PROM & RAM memory and the 8080 Microcomputer Systems
Users Manual. To order contact an Intel distributor.

For your free copy of the new 8080 system brochure or our Intellec MDS brochure write: Intel
Corporation, 51 Rue Du Moulin A Papier-Biote No. 1, 1160 Brussels, Belgium. For $5.00 we'll send you
a copy of our new 228-page 8080 Microcomputer Systems Users Manual that includes complete hard-
ware, software and interfacing data for all 8080 systems.

|nte| Microcomputers. First from the beginning.
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Still designing
without
16-pin 4K RAMS?

You may be kicking
yourself tomorrow.

MOS conversion, address,
chip-select and output latches.)
Results?
Your system noise char-

acteristics are

improved. Your
A system is
more reliable.

Let’s not beat around the
bush. Fairchild has put a lot of
money into developing its ion-
implanted Isoplanar 16-pin 4K
RAM. Why? Because .
we’d be nuts to N
ignore 16-pin. It’s |
a better design,

hands down, than And your
either 18 or 22-pin "  system
RAMS. It’s the 3 design and
design of the future. 1o K Ao eauies component
Here’s why. LR costs are lower.
Easier, less costly Fairchild’s 16-pin 4096 is

designed with low-voltage, low-
capacitance clocks—rather than
12-volt clocks—throughout

the system. Results? System
noise reduced to a minimum.
And again, a simpler and less

The 16-pin 4K RAM uses
only six address lines. That
means you only need half the
number of address drivers that
youdo with 18 or 22-pin designs!
Result? Fewer parts, less cost.

Support functions are costly system.
included on-chip. (TTL-to- Lower power
requirements

Our 16-pin 4K is a power-

. oeff’ miser compared to 18 or 22-pin
& svi & o RAMS. (See diagram.) It also
(},o S \0':‘\ e}'%'\ requires smaller voltage swings,
& L N producing smaller transient
4096-2 200 300 35 spikes.
4096-3 250 365 30 Higher board density
4096-4 300 425 27 With the Fairchild 16-pin
4096-5 350 500 25 4096, you get the most RAM
bits per unit area of PC board.
40
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16-pin 4K RAM consumes far less average power
and generates much lower noise spikes than

18- or 22-pin design .

Significantly more than any
other design on the market.
(See photo.) And you get
exactly the same speeds as 18
or 22-pin designs.

True alternate sourcing

The 16-pin package is the
only 4K RAM with true, iden-
tical-spec alternate sources.

Easier future expansion

When 16K RAMS are
developed, they will be made
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in 16-pin packages with identi-
cal pin-out to the 4K. Very
little board re-design will

be required.

Available now

Prototype quantities of
our 4096 16-pin 4K RAM are
available now from your local
Fairchild distributor, along
with complete product infor-
mation. For production
requirements, contact your
Fairchild Sales Office or
Representative.

Take a good, hard look at
the system you're designing
now. And take a good hard
look at our 16-pin 4K RAM.
You may be kicking yourself
if you don’t.

Fairchild Halbleiter GmbH
6202 Wiesbaden-Biebrich
Postfach 4559

Hagenauer Strasse 38

Tel: 06121/2051,

TWX: 841-4186588

—
HILD
W

No.1 for logic and memory.
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other semiconductor companies.
Davidow of Intel, the industry
leader, points out that the best sec-
ond-source arrangement is the in-
formal kind that spurs the second-
sourcer to improve the device. And
Motorola vice president and general
manager, John Welty, is confident
that “our microprocessor family is
still the best price-performance

Commercial

Ad display system
USES MiCroprocessor

A small California firm armed with
a microprocessor-based floppy disk

package available.” O

operating system is offering adver-

News briefs

Liquid-crystal displays from IBM show alphanumerics

IBM Corp.'s System Products division, Hopewell Junction, N.Y., has devel-
oped liquid-crystal panels that display alphanumeric characters. The dis-
plays, for which IBM discusses no specific applications, may be 20 or more
characters long. However, the best length is closer to 10 characters be-
cause of the many interconnections required for a longer display, says Wal-
ter E. Mutter, a senior engineer. Each character is defined by a five-by-
seven matrix, and as many as three complete displays can be muitiplexed
at the same time. The units operate in a reflective dynamic-scattering mode,
which tends to offer a longer life than the field-effect mode popular for
watches, although threshold voltage is higher, and contrast lower.

IEEE takes stand on older engineers

The Institute of Electrical and Electronics Engineers’ executive committee
has adopted a position on age discrimination that will be offered for ap-
proval to its board of directors at their meeting this week in San Francisco.
A key element of the proposal is that industry, government, and educational
institutions employing EEs be encouraged to adopt affirmative action pro-
grams to "‘insure the efficient, proper, and humane utilization of experi-
enced, middle-aged, and older engineers."” When adopted by the IEEE
board, the position will be incorporated into an ongoing industry reiations
program of the institute.

AT&T subsidiary to handie Iran communications

American Telephone & Telegraph Co. has formed a new subsidiary, Ameri-
can Bell International Inc., to assist the government of Iran in planning and
engineering a nationwide communications system. The contract for AT&T's
services is with the Electronics Systems division, Hanscom Air Force Base,
Mass., the contracting agency under the military sales agreement between
the U.S. and Iran. This is the first move by AT&T to handle projects abroad
since it formed American Bell Inc. several years ago to administer a con-
tract for the Commonwealth of Puerto Rico’s telephone system.

Analytic instruments to rely heavily on microprocessors

After a start in 1975, penetration of microprocessors into analytical instru-
ments should have a full head of steam up by the early 1980s, predicts a
partially completed study by Darling & Alsobrook, a Los Angeles consulting
firm. By then, it will “‘completely revolutionize’ that industry, very likely
causing fundamental structural changes. In 1982, about 65% of the total
market ($1.32 billion), or about $858 million, will incorporate micro-
processors. Only the very small instrument will be left out. The first micro-
processor-based instruments, introduced early this year, targeted the
atomic absorportion analysis field with new spectrophotometers. Next will
come emission spectrometers and infrared spectrophotometers. For the im-
mediate future, redesigns will center on special-purpose, highly automated
instruments to achieve up-times in excess of 90%, a significant hike over
conventional units, according to the study.
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under glass.

It's GlasGuard. A quality AVX axial monolithic capacitor. Encapsulated
in a glass package. GlasGuard lets you afford excellence. It costs less than a
molded capacitor yet it provides the environmental protection required in
demanding commerc1al applications.
: It’s also a thoroughly modern component.

’ Axial leaded. Packaged in reels for automatic

ifs) insertion allowing fast, economical, up-to-date
assembly. Using the same equipment you
use for your other axial parts.
* Best of all, underneath it’'s an AVX capacitor.
" A precision component. Carefully manufactured
and tested to provide you with greater reliability.
By AVX .The industry leader in ceramic capacitors.
GlasGuards are available in three case sizes, reel
€ packaged for automatic insertion.
; Dimensions: Length .170 to .260 inches, Diameter .065 to
W .100 inches, Lead diameter standard size .020 inches
Ca,paczta,nce lpf to 120,000pf, Voltage: 25, 50, 100, 200V DC
Four temperature characteristics.

r------------------

AVX Ceramics, Department C-3,P.0. Box 867, Myrtle Beach, S.C. 29577

Send me detailed specifications of GlasGuard capacitors along with free sample.
Name
Title
Company
Address
Zip

Telephone
For faster delivery call AVX Ceramics directly : 803-448-3191 TWX: 810-661-2252
L------------------

/AN {: The Insiders

AVX Ceramics, P.O. Box 867, Myrtle Beach, SC 29577 (803) 448-3191 TWX: 810-661-2252
Olean, NY (716) 372-6611 TWX: 510-245-2815

AVX Distributors: Cramer Electronics, Inc./Elmar-Liberty Electronics
Jaco Electronics, Inc. /Newark Electronies/Texas Instrument Supply
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Presenting the OEM branch of Digital.

It's a complete family of choose the system that exactly fits (Digital Equipment Corporation
computer tools. And it’s growing  your needs. Also you can hook Users’ Society) and instantly put
every day. up any of 60 different periph- at your disposal a whole library

Nine CPU’s —from our erals including your choice of comprised of thousands of appli-
smallest, the LSI-11, to our biggest 4 differentdisc drives, 5 terminals, cations software packages.
and newest, the PDP-11/70 — 3 tape systems, 6 line printers —
with virtually every meaningful ~ amonga host of others.
price/performance choice avail- What's more, you can join a

able in between. Chooseoneof ~ special family called DECUS
them, and a whole world of possi- 2

bilities opens up. _WW;Q‘;;’{ f N %
Proven operating systems B (P 0 S |
offer real time, time-sharing, and

batch capabilities,
SO you can




And then you canstart to
plan your future. Your next new
product, your next PDP-11 or
PDP-8 computer. And to help
you along the way, our family

includes 2400 field service experts

ready tolend a hand when and
where you need it. And that
means everything from operator
training programs that get you
quickly up to speed, to the new
OEM Referral Program that helps
you market your product.
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When an OEM chooses a
(Futer company, he makesa

blg ecision with important long-
term consequences. The OEM
branch of Digital gives you a com-
puter family you'll never outgrow.

To find out more, call or write
Digital Equipment Corporation,
Maynard, Massachusetts 01754.
(617)897-5111. European head-
quarters: 81 route de l’Aire,
1211 Geneva 26. Tel: 42 79 50.
Digital Equipment of Canada, Ltd.
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When a computer goes down,
it can put a lot of people out of work.

Anyone who has a computer will
tell you it breaks down now and then.
The problem is, when the computer
stops working, so do all the people who
depend on it.

So if you have to keep your
operations going no matter what
happens to the computer, we suggest
you buy a Data General system with
two computers in it. Then, if one goes
down, the other one can keep you
going.

Data General has everything you
need to make a multiprocessor system
go: dual ported Discs, Interprocessor
Bus, Multiprocessor Communications
Adapter, I/O Bus Switch, Power/Fail
Auto Restart. And theyYe all part of the
original design. Not stuck on as an
afterthought.

Unlike some computers, a multi-
processor system from Data General is
fully supported by all our standard

operating systems. So you can
concentrate on your application.

And on some of our single
processor systems we even offer
options like Automatic Error Checking
and Correction. It keeps the computer
going by automatically detecting and
correcting all single bit memory errors.

Data General computers are less
likely to break down because they have

fewer interconnections than most

computers. But if one of our computers
ever does go down, you can call in
your local Data General service
representative. All the major functions
of our computers are on separate
modules so it’s easy for him to locate
problems, and easy to correct them.
So if you don’t want to be let down
by your computer, put in a call to
Data General.
That way, you won't suddenly find
yourself out of work.

DataGeneral

Data General, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario,
DataGeneral Europe, | 5Rue Le Sueur, Paris 75116, France. Data General Australia, Melboume (03) 82-1361/Sydney (02) 908-1366.
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Procurement bill
may get boost
from F-18 protest

Aeronutronic Ford
set for P.O. order

Proposals sought
to convert a-m
radio to stereo

NASA'’s standard
satellite plan
may be changed

Electronics/September 18, 1975

Washington newsletter

Watch for a Senate Government Operations subcommittee to seize on
the General Accounting Office’s upcoming judgment on the Navy’s se-
lection of the F-18 Air Combat Fighter as strong support for its pend-
ing Federal procurement reform bill. The legality of the choice of
McDonnell Douglas-Northrop’s F-18 was protested to GAO by loser
LTV Aerospace, which had been teamed with General Dynamics Corp.
[Electronics, May 29, p. 42]. GAO officials refuse to comment, but con-
gressional sources say it will blast the Navy’s choice for reasons that in-
clude the plane’s heavy weight and reduced range when loaded with
the specified fuel and missiles. “It will be almost a different plane,” one
congressional staffer argues, “and far too heavy for the job. Navy has
misled everybody on that.”

Whether the GAO report, expected soon, can be used to overturn the
Navy’s selection is questionable, sources believe.

Top U.S. Postal Service (USPS) management has given preliminary ap-
proval for the purchase of five advanced optical character-reader mail
sorters from Aeronutronic Ford’s Communications Systems division,
Willow Grove, Pa. The price tag is estimated at more than $10 million.
And sources predict that if the five production units perform as ex-
pected, the USPS will seek as many as 55 additional sorters, a potential
buy of $100 million. A final decision is expected in October.

Proposals to give a-m radio the capability for stereophonic broad-
casting are being sought by an industry-organized committee that will
hold its first meeting on Sept. 24 in Washington. Representing a revival
of interest in an old idea, the National AM Stereophonic Radio Com-
mittee is being created at the urging of the Federal Communications
Commission. Membership is being drawn from the Electronic Indus-
tries Association, the IEEE Group on Broadcasting, and the National
Association of Broadcasters, which will host the first meeting. With
Harold Kassens, recently retired head of the FCC broadcast equipment
unit, as chairman, the committee will determine the technical criteria
necessary for a-m stereo broadcasts and forward the results to the FCC.

NASA may soon move toward more complete standardization of its
Earth Observatory Spacecraft (EOS) program by releasing just one
request for proposals and signing just one contract for procurement of
the basic frames for all of the 41 planned EOS spacecraft [ Electronics,
March 20, p. 66]. The EOS satellites will conduct a variety of atmo-
spheric, land, earth, and water surveying missions. The original pro-
curement concept calls for comparatively limited standardization, with
RFPs and contracts being issued for batches of four or five EOS craft. If
NASA Administrator James C. Fletcher gives the go-ahead for the new
procurement plan, which he may do within weeks, an RFP for one pro-
totype EOS frame, five production units, and options for 36 more could
be out “in a year,” according to a top-level NASA source.
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Why U.S. telecommunications policy needs changing

Federal policy on telecommunications for its
own use is in trouble—indeed, there are some
who question whether a national policy exists
at all. That’s because more than 70 different de-
partments, agencies, offices, boards, and other
Federal bodies use telecommunications, says
the White House Office of Telecommunications
Policy. “Each of these users has its own
‘unique’ requirements,” OTP adds, “and has the
authority to validate its own requirements.”

This cannot be shrugged off as merely the
way of a competitive capitalist republic when
the Federal telecommunications outlay exceeds
$10 billion annually and the total existing in-
vestment of $50 billion continues to grow at a
10% annual rate. That may produce a substan-
tial variety of business for U. S. telecommuni-
cations equipment makers, but it produces in-
sufficient business for significant growth by any
one of them, except for AT&T. Although there is
much Federal money for telecommunications
systems R&D, production runs on many Gov-
ernment communications buys are smaller and
far more expensive than they would be if over-
lapping and redundant systems could be some-
how consolidated. However, the fact that new
markets developed by Americans initially for
their own use are slipping away to foreign com-
petition is becoming increasingly clear in the
pattern of worldwide sales of satellite earth sta-
tions, digital microwave and PABX hardware,
plus land mobile 900-megahertz equipment
now being developed.

Radionav’s problems

Consider the case of radio navigation sys-
tems, a category that OTP estimates takes one
third of total Federal telecommunications ex-
penditures and uses 16% of the available spec-
trum—far more than the 1% used by the entire
broadcast industry. A newly completed, two-
year study of U. S. radio navigation systems for
OTP by Computer Sciences Corp. identified
some 80 ground and satellite systems or vari-
ants thereof now in Government use. CSC’s
computer told OTP that by advance planning,
management, and coordination, these could be
cut “to about 13 without a degradation in ser-
vice.” A reduction in systems coupled with
greater equipment standardization could have
saved the Government “a minimum of $3.5 bil-
lion,” as well as cutting radio navigation spec-
trum space requirements, contends John Eger,
OTP’s acting director.

The Federal Communications Commission,
which is generally limited to managing the non-

Government portion of the spectrum, can do
nothing. What can OTP do? The answer is again
nothing, even though OTP is ostensibly respon-
sible for managing Federal spectrum usage for
the executive branch.

Beyond the fact that the CSC study estimated
that it would take about 20 years to achieve a
meaningful reduction in radio navigation sys-
tems to protect the investment of existing users,
there is another, larger reason for OTP’s inabil-
ity to act. Simply stated, the office has no clout,
legally or otherwise. Despite its White House
connection, it cannot order anyone around
other than its own small, inadequate staff.

Need for action

Consequently, OTP’s analysis of U.S. radio
navigation systems is likely to get little more
than one reading before being shelved by its
recipients. Indeed, all OTP’s Eger has been able
to do is to ask the agencies affected “to review
the study and to furnish OTP their views.. . .”

While that may be the unfortunate status of
OTP and Federal telecommunications policy
generally at this moment, there is nothing to
say it cannot be changed by President Ford if
he is so moved. And he could be so moved if
the matter were brought to his attention with
sufficient force by the communications manu-
facturing and engineering community.

Indeed, industry must speak out because
there is more at stake for the U.S. than the
need to conserve spectrum space and Federal
dollar outlays. While Federal telecommunica-
tions expenditures have great short-term ap-
peal for industry, they tend to limit the nation’s
capability in other telecommunications mar-
kets—areas that are increasingly dominated by
competitors from other nations operating in the
U.S. as well as other world markets.

It is a problem recognized by the Commerce
Department’s own Office of Telecommunica-
tions, as well as by some in the Congress,
among them West Virginia’s Harley O. Stag-
gers, senior Democrat on the House Interstate
and Foreign Commerce Committee. Among
other things, Staggers wants to develop better
coordination between and among Federal users
of telecommunications and their suppliers.

Whether the place for that authority is with
OTP or somewhere else cannot be decided until
both the White House and Congress agree that
such authority is needed in the first place. And
that decision is unlikely to come unless the tele-
communications industry and its members
speak out strongly and soon.  —Ray Connolly
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about this line
of HP. XY recorders... ™

the newest addition

is the fastest most sensitive machine
we've ever built.

HP’s line of XY recorders is designed to let Acceleracion in the Y axis of 3000 in/sec? comglicated slip clutches, just tough,
you choose the right machine with the and 2000 in/sec? in the X axis. With fully continuous duty servo motors that can be
right options to do the right kind of job for  guarded input and 130db common mode driven offscale independently without
your lab. First: a basic one-pen workhorse. rejection. damage.
Then, a fast high-performance version. And To meet the demands of the most This is the best of the best XY recorders
a two-pen model that doesn’t sacrifice exacting lab work, the 7047A gives you a ever offered by Hewlett-Packard. Prices
speed. switchable input fiicer, 11 scales of calibrated  seart ac $2,850 (domestic USA price only).
New, HP introduces a very special offset, internal time base and TTL remote For compleze details on the new 7047A and
combination of acceleration and sensitivity:  control. All as standard equipment. the other recorders in the HP line, see
The Model 7047A. And like all recorders in the line, the your HP field representative or write
This is an outstanding XY recorder, the 7047A is buile on u strong die-cast Hewlett-Packard, 1501 Page Mill Road,
top of the line. Sensitivity of 50 uV/in. aluminum mainframe. Ins:de, there are no Palo Alto, California 94304. 11408
HEWLETT yhp, PACKARD
Circle 51 on reader service card

Sales and service from 172 offices in 65 countries.
1501 Page MYl Raxd “.io-mli0 Caitorma 94304



Electronic sensors at work

Temperatures at selected points can
be measured in seconds by electro-
nic instruments using movable
probes. Their sensor elements —
NTC thermistors with a highly
temperature-dependent resistance
characteristic — react several times
faster than thermocouples or
resistance thermometers. They are
equally suitable for temperature
measurements in laboratories and

NTC thermistor sensors from Siemens

experimental stations and in clinics
and medical practices.

NTC thermistors installed in systems
and equipment have proved reliable
in millions of applications over a
period of many years. They monitor,
measure and control temperatures

in heating and air-conditioning
systems, hothouses and cold-storage
houses, ovens and drying kilns,
incubators and refrigerators, washing
machines and dishwashers . . . .

They are used to measure vacuum,
flow and thermal radiation and to
control the level of liquids, to protect
motors against overload and to com-
pensate temperature variations in all
types of electronic circuits.

Wherever NTC thermistor devices
are needed — you will find the right
type in Siemens’ comprehensive
line of products.
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We’ve taken the expense
out of data recording

. B

For trouble-shooting or process control two speeds allow rapid survey or slow motion
analyses.

Simply 'post’ a compact-cassette into a
slot in the front panel and Mini-Log 4
is ready to use.

Mini-Log 4 is extremely compact and light-
weight and operates from mains or
battery supplies.

pHitps| Instrumentation Recording

~

54 Circle 165 on reader service card

Low operating costs and simple
operation combined with high-
performance and reliability
makes the new Mini-Log 4 ana-
logue cassette - recorder

a really practical proposition for
industry. Mini-Log 4 uses
standard compact-cassettes.
Equally important, its purchase
price is considerably lower than
any competitive system.

Outputs from the four FM-channels onithe
Mini-Log 4 can be used to drive an oscillo-
scope or chart recorder.

| | am interested in *full
| information/demonstration of I
| the new Mini-Log 4. |

| Name: |
Compary: |
I Address: |
: Country: :

|

*Delete which does not apply -
| e e foes nota e P |

Write for demonstration or full
information to:

N.V.Philips’ Gloeilampenfabrieken
GAD/ELA - Eindhoven,

The Netherlands

PHILIPS
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Siemens succeeds
Unidata as IBM’s
European rival

French show stars
calculators and
minicomputers

Berlin show augurs
profits for TV and
components makers
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International newsletter _

Siemens is likely to inherit Unidata’s position as the only large Euro-
pean computer manufacturer with a range of IBM-compatible machines
designed and built with all-European technology. The long-expected
demise of the Unidata venture, launched in July 1973 by Siemens,
Philips, and France’s struggling Compagnie Internationale pour
I'Informatique, was triggered by the French government’s decision last
May to merge CII with Honeywell Information Systems’ subsidiary,
Honeywell-Bull. Although Unidata has yet to be formally dismantled,
Philips early this month announced its withdrawal and revealed that
the three Unidata partners had agreed back in August “to end the basic
Unidata agreement in its present form.” But neither Siemens nor Phil-
ips is hiding its view that the French are to blame for the collapse of
Unidata.

The Philips departure ends the Dutch giant’s expensive excursion
into large computers. As many as 2,500 persons will be relocated to
other jobs within the group, and the company will return to its small
business machines and minicomputers. While Philips is reputed to have
lost as much as $80 million a year on its computer operations, its small-
machine sales have grown fast and have been profitable. Philips has
been careful to keep all its business in this market—including a manu-
facturing plant in France—outside the Unidata agreement.

Until mid-August, the loosely knit Unidata marketing association
had won a total of 375 orders for the four machines in its line, fitting
roughly between IBM’s 370/115 and the 370/158. Siemens is now plan-
ning to build all four models in its own factories, thus taking over re-
sponsibility for the small 7720 model developed by Philips and the 7740
built in France by CII.

European sales of large computers may not move ahead by much more
than 10% this year, but minicomputers and calculators are doing much
better. At Europe’s leading data-processing show, the Sicob exhibition
that opens in Paris Sept. 20, minicomputer makers are reporting an up-
turn in sales growth rates from 15% to 25% since this summer.

Calculator producers say that the European market is still growing as
fast as ever, despite the flattening of business in the U.S. Riding this
wave, Commodore, of Santa Clara, Calif., claims to have taken over
the leadership in European sales volume this year, jumping ahead of
Rockwell, Hewlett-Packard, and Texas Instruments. Altogether, Euro-
pean sales are expected to reach 15 million units out of a worldwide to-
tal of about 50 million. European sales have been so strong this year
that Commodore executives say that half their global sales are now in
this market. Sales executives estimate that the German market will
take at least 5 million units this year, the British market 3 million, and
the French at least 2 million.

By any measure, the mammoth international radio and television exhi-
bition that closed Sept. 7 in West Berlin proved to be every bit the suc-
cess that the electronics industries had hoped. Attracting 386 exhibitors
from 23 countries and more than 600,000 visitors to the city’s sprawling
fairgrounds, the show triggered what one TV manufacturer terms *‘ex-
ceptional ordering activity by wholesalers, and thus the turnaround.”
However, manufacturers of components, and especially semiconduc-
tors, are also expected to prosper because consumer-electronics equip-
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Japanese team with

56

Americans to make
solar-power cells

Ferranti bipolar IC
improves operation
of Racal series 99

NEC 2,048-bit ROM
is electrically
programed, erased

International newsletter

ment traditionally provides the largest market for solid-state devices.
Now that consumers are finally beginning to loosen their purse strings,
the stockpiles that had built up to between 300,000 and 400,000 TV sets
this summer are expected to go down fast, and production lines are pre-
dicted to operate at their normal capacity through this year.

A $1 million company, Japan Solar Energy, has been formed by three
Japanese and two American companies to grow single-crystal silicon
ribbons for fabricating solar batteries. The plant is to be completed next
spring in Shiga Prefecture near Kyoto Ceramic Co., which is the major-
ity partner with 51% of the approximately $1 million capitalization.
Other Japanese partners are Sharp Corp., which owns 24%, and Matsu-
shita Electric Industrial Co., with 10%. The American companies,
which own 7.5% each, are Mobil Oil Corp., New York City, and Tyco
Laboratories, Waltham, Mass. The American partners are to contribute
U.S. technology developments.

The three Japanese partners are to cooperate in developing processes
to produce materials from which Sharp and Matsushita will fabricate
solar batteries. The owners claim that their agreement is not directly
connected with the Japanese government’s Sunshine project for the uti-
lization of solar energy.

Three universal counters and four frequency meters that their manu-
facturer, Racal Instruments Ltd. in the UK, calls the most advanced of
their types are backed by a two-year guarantee. The superior capabili-
ties and reliability of the digital 99 series are credited to custom large-
scale-integrated bipolar circuits from Ferranti Ltd. The bipolar chips
are made by collector-diffusion isolation techniques, which combine
bipolar speed with the circuit complexity achieved through simple
masking steps of MOS to produce the equivalent of more than 5,000 dis-
crete components per chip. The chip, which replaces about 140 transis-
tor-transistor-logic devices, provides more standard features for the
digital 99 family than previous devices. Yet, the price remains the same
as the predecessors and comparable with that of competing instru-
ments.

A new 2,048-bit electrically alterable read-only memory from Nippon
Electric Co. can be erased as well as programed electrically at high
speeds. What’s more, the memory, to become available in October, can
retain a program for more than 10 years if not erased. NEC says reliabil-
ity should be better than it is for devices erased by ultraviolet tech-
niques because the package need not include a window and because
the device is apparently damaged less by high-speed electrical pro-
graming and erasure. Writing time is 60 milliseconds for an 8-bit word
and 15 seconds for the entire device. The memory can either be erased
completely in one minute, or word by word.

The stacked-gate configuration of the memory transistor facilitates
high-speed programing by injection of hot electrons into the floating
gate and high-efficiency erasure by injection of hot holes into the float-
ing gate. The floating gate is buried in oxide, much like Intel’s Famos,
and an aluminum control gate on top of the oxide has an external con-
nection. However, the Famos is erased by ultraviolet light.
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Allround signal generator
15 Hz to 1.05 GHz
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Rohde & Schwarz offers the betteralter-
native with the new Signal Generator
SMDU. It comes in several versions, for
you to c¢hoose the one best suited to
your requirements.

Standard version

145 dB signal-to-noise ratio, 7-digit
frequency meter, AM and FM, operation
with synchronizer, and — an attractive
price.

Universal version

Stereo modulation also, built-in AF
voltmeter with autoranging, low-distor-
tion AF generator 15 Hz to 100 kHz.

Air-navigation version

Same as universal version plus measur-
ing capabilities for aeronautical recei-
vers.

Enonomicai - precise — versatiie — easy to operate

Several options are available for all
three versions: Synchronizer, Overload
Protector, 1.05-GHz Frequency Range
Extension, 1-GHz Frequency Meter.

Application areas: laboratory measure-
ments, international standard measure-
ments on commercial receivers (radio-
telephony, aeronautical radio, direc-
tional radio, telemetry), on mono and
stereo broadcast receivers as well as on
active and passive components.

Single-range attenuator and channel
selection at locked frequency intervals
cut down on measurement time.

Ask Rohde & Schwarz
for the data sheet
“Allround Signal Generator SMDU*.

—

Rohde & Schwarz

Posttach 80 14 69

D-8000 Minchen 80
Bundesrepublik Deutschland

(Fed. Rep. of Germany}
Telex 5 23 703 (rus d)

Electronic Measurements
and Telecommunications
Development, manufacture
sales and service, known
for “electronic precision”

independent concern
(established 1933),
represented in 80 countri=s

ROHDE & SCHWARZ
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Energy conservation in practice

Discovering new energy sources is not the house in the grounds of the Philips Research

complete answer to our future energy needs. Laboratories in Aachen.

We must also discover ways to conserve The energy consumption requirements of an

energy and to use it more efficiently. average family of four are simulated by two

To study methods of energy conservation Philips computers, which also control the

under practical conditions, Philips, heating system and process the data

in cooperation with RWE, Essen, and the measured. A normal electricity supply is

German Federal Ministry for Research and used for lighting, cooking and the usual

technology, have built an experimental appliances, however, energy for all
<— il —— Exhaust .

Heat exchanger [ = =1

O Mini computer

/ Heat
Fresh air l / Halt “Q
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=
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|
Water heating [
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Annual storage reservoir
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220Veo
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Soil heat exchanger




household heating - totalling some

8300 kWh per year - is supplied by the sun.
For example, incident solar energy striking
a solar collector battery in the roof is
converted into low-temperature heat

(up to 95°C) and stored in an annual storage
reservoir in the cellar. Solar energy
absorbed at the earth’s surface (soil heat) is
also used for heating as well as for cooling

1

NN Caver tube with
N heat reflecting
fiker inside

Y
= Absorbef tubes with
tiack glass enamel

— Silver mirror

" Hot water supply and retum flow

1 The living area of the experimental house is completely
equipped with all the furniture and technical appliances
for a family of four. Apart from the solar circuit, systems
being tested include heat pumps, used for example,

to extract heat from the ground under the house, the heat
exchangers which recycle the warmth from outgoing waste
water and stale air, and an air intake heating/cooling
system. The annual heating energy requirement for heat
conduction losses is 6300 kWh and 2000 kWh for
ventilation losses.

pH I LI ps working on energy conservation

during the summer months.

Heating energy requirements have been
reduced to a minimum by the use of
improved building insulation techniques and
a unigue type of double-glazing developed
by Philips. Brief details on some of the
technology used is given below.

2 The solar collector battery of 20 m? has been

installed in the south-side of the attic roof and inclined at an
angle of 48°. The battery consists of 18 solar collector
boxes, each box housing 18 evacuated glass tubes
containing the actual collector elements. In developing the
solar coliector Philips applied their extensive knowledge of
heat reflecting layers in low pressure sodium lamps;

the layers also being used in the collector to obtain a high
degree of efficiency even with low solar radiation
intensities. On average, the solar battery will collect about
10,000 to 12,000 kW hours of energy a year.

3 Each solar collector possesses a heat reflection filter
made of indium oxide (in203) having a suniight
transmission T= 85% and a reflection R = 90% for heat
radiation. The absorber has an absorption factor of

= 95% for sunlight. Compared to a flat collector with
selective absorber (0= 0.90%, ¢ = 0.10) and double-glass
covering, the Philips collector with additional covering is
considerably more efficient and was specially developed
for Central European latitudes. In the following table the
values were found empirically for the application for
heating water in summer (water temperature 50 °C above
outside temperature).

Conditions Overall Flat Philips
radiation collector collector
W/m? =% =%

Cloudless sky/clear 800 53 61

Slightly cloudy/hazy 600 46 58

Light overcast 300 17 45

Heavy overcast 150 0 20

If you would like to receive more information on this
experiment, please mail the coupon, or write to Philips
Industries, GAD-EMB-2/room 16, Eindhoven, Holland

Send me more information on the solar
energy experiment

|
| I
I |
| Name: |
| Position: |
Country/City: |
I Address:
| Zipcode: I
| I
| |

Post to: Philips Industries, GAD-EMB-2/room 16,
Eindhoven, Holland. PLEASE WRITE IN CAPITALS.

PHILIPS

&
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FREQUENCY METROLOGY

3 F Frequency error multiplier
= ®
- i o @ & o e Multiplication by 10,000 of a frequency error (acquisition time : 0.2 s}.
AF/F measurement with 10712 resolution (acquisition time : 10 s).

Frequency standard receiver

A frequency standard controlled by atomic reference : 1, 5 or 10 MHz reference

frequencies having together the long-term stability of any transmitter received

D i Desoeow within the 15 kHz/200 kHz range and the spectral purity of the high quality built-
. in crystal oscillator.

Frequency and level generator

300 Hz to 14 MHz in one range, with 1 Hz resolution. Outputs : 50 §2or 75 £2,
low impedance {less than 3 §2), 20 MHz frequency offset. Output level regulation :
+0.01 dB. Frequency and level programmable.

Two models : system version and laboratory version.

LF/VLF modular generator

According to your requirements, the 0.01 Hz to 200 kHz synthesizer mainframe
is fitted with : programmable phase standard, programmable attenuator, sweeper,
carrier modulator.

600 MHz plug-in for the 6000 series

Extends to 800 MHz the frequency range covered by the 6000 series : AM, FM
and PM facility, frequency and level programming.

adret =E==Erenisu=

CILTCETTEER 12 Avenue Viadimir Komarov - BP 33 - 78190 Trappes - France ® Tél. 051 29 72 @ Télex : Adrel - Trappes 600 821
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HICK FILM CARBON
moulded resistors

BT

olpms Wd

RIBBED SHOULDER

MOULDED JACKET ™\ ﬂ_—ﬁ COPPER LEADS
i COATED WITH

TIN-LEAD ALLOY

P

THICK FILM CARBON iINTERNAL HEAT SINK

RESISTANCE ELEMENT

Moulded jacket up to 50°/0 thicker for superior moisture and mechanical protection
Thick film carbon resistance element for optimum high frequency characteristics
Ribbed shoulder leads for security in jacket

Copper leads coated with tin-lead alloy for excellent solderability

Internal heat sink for lower operating temperatures

Colour code bands impervious to solvents and high temperatures

BT 1/4 - 1/4W, MIL-R-11 Approved RCO7, TC=250 ppm/°C
BT 1/2 - 1/2W, MIL-R-11 Style RC20
BT 1 - 1W, MIL-R-11 Style RC30

if you want quality components contact us, today.

S PMIES o QUR EXPORT AGENTS

SEIMART COMPONENTI

Vvia Torino 177 - 10040 LEINI' (TORINO) ITALY - Tel. (011) 0989553/9989664 - Telex: 37597 ® Trademark of SEIMART s.p.a.
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We, the unbending gnomes of Neuchatel,
present a world “first”

Namely our model 2200

First, it 1s a frequency standard with the

highest short- and longterm stability.
Second, it 1s a quartz clock with builtin

interval meter for ime companson.

Long term stability <1-107'%day
Short term stability <ol1-10™2t=1s
Digital frequency adjustment
Time setting accuracy 0l pus
Built-in time comparator At
Leap second *1s capability
Options: frequency
divider and multiplier
Low profile construction for
19" rack 2U

OSCILLOQUARTZ SA

The unbending gnomes of Neuchatel

16, rue Brévards, 2002 Neuchaétel 2, Switzerland
Tel. 038 25 8501, Telex 35 315
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Electronics international

Significant developments in technology and business

French develop
simple microwave
landing system

Aircraft computers give
heading and elevation
by correlating signals
from a spinning antenna

Microwave landing systems will
bring all-weather flying within reach
of most airlines and most airports
over the next decade. But as inter-
national civil-aviation authorities
prepare to give the go ahead for a
standard technique to an American-
built scanning-beam design, a
French research laboratory is com-
pleting flight tests of another tech-
nology that promises to make exist-
ing MLS systems obsolete before
they go into service.

The system, called Astrolabe,
sends out signals through a single
spinning antenna. To obtain both

Electronics/September 18, 1975

bearing and elevation, a computer
aboard each aircraft matches the in-
coming signals, which are keyed to a
time scale, with one of every pos-
sible combination of signals that
could be received in an approach to
the airport. These combinations are
stored in the computer’s memory.

The French technology, devel-
oped by the Office National
d’Etudes et de Recherches A¢rospa-
tiales, has probably come too late to
compete seriously for the huge MLS-
systems market that will be opening
up in the next few years. Instead,
Onera plans to optimize the versatil-
ity of Astrolabe by applying it to
airport surveillance, head-up dis-
plays, and to independent landing
monitors—all big markets in their
own right.

Onera claims its Astrolabe tech-
nique has big advantages over to-
day’s instrument landing systems

Guidance. Signals from spinning Astrolabe
antenna are converted to heading and ele-
vation by computer aboard aircraft.

and even other types of MLS. First,
Astrolabe can be used to build up a
fully compatible navigation and sur-
veillance system covering MLS func-
tions in zero visibility, on-board air-
field visualization for both short-
and vertical-takeoff aircraft, and
over-all airfield control. Other MLS
techniques can only direct landings
in limited visibility.

Safety. Onera also claims its tech-
nique eliminates accident risks
caused by ground-parasite inter-
ference—a problem that MLS tech-
nology has reduced but has not
avoided entirely. What’s more, a
single Astrolabe installation can con-
trol a large number of aircraft
simultaneously, but the antenna is
small and simple enough to reduce
costs to a fraction of the price of
rival systems requiring antennas as
large as 100 feet diameter.

Onera’s Astrolabe looks much
like existing doppler very-high-fre-
quency omnidirectional radio-range
(doppler VOR) equipment, which
finds an aircraft’s bearing by mea-
surement of the variation in fre-
quency between transmitter and re-
ceiver. But there are big differences.
Conventional systems need two an-
tennas to pinpoint bearing and ele-
vation. Astrolabe makes fuller use
of the varying-frequency signal to
calculate elevation.

Onera project leaders Jacques
Dorey and Gerard Garnier found
that they could calculate elevation
by applying a time scale to the con-
stantly repeated pattern of signals
derived from the relationship be-
tween the aircraft’s position and the
signals received from the spinning
antenna. Key to their analysis is
that the signal is zero whenever the
aircraft is directly above the an-
tenna or at ground level. Elevation
is calculated by measuring the time
needed to complete the repeating
frequency pattern.

Accuracy. That technique gives
the accuracy, within 0.2°, that MLS,
ILM and similar navigation aids de-
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'The naked truth about our
new Model 47 Trimmer

B Standard enclosure, panel mount, and clear housing
versions.with P and W grids available.

B [eadscrew heights and pin patterns directly inter-
changeable with the 3007, the 3800, and the 2600.

® Clear housing option, for visual observation of slider
position, provides a complete housing not just a trans-
parent lid.
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"
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B Superior Spectrol design includes unique “T” slider
block, multi-finger contact, and optional full-immersion
capability.

B Lowcost.

For more information or a price and delivery quote,

contact your nearest Spectrol factory or authorized
representative.
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Spectrol

SPECTROL ELECTRONICS GROUP

UNITED STATES Spectrol Electronics Corporation 17070 E. Gale Avenue, City of Industry, Calif. 91745, U S.A. » (213) 964-6565 *» TWX (910) 584-1314
UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England * Swindon 21851 « TELEX: 44692
ITALY SP Elettronica spa via Carlo Pisacane 7, 20016 Pero {(Milan) Italy » 35 30 24t » TELEX: 36091
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REPRESENTATIVES/DISTRIBUTORS

Australia: A.J. Ferguson Pty. Ltd.,
Adelaide, Tel: 51 6895

Austria: Burisch GMBH & Co., KG, Vienna,
Tel: 0 222/38 76 38

Belgium: Uni Office S.A., Brussels, Tel:
02¢672+9665

Brazil: Alfatronic Ltda., Sao Paulo,
Tel: 282-0915

Denmark: E.V. Johanssen, Copenhagen,
Tel: 105622

England: SDS Components Limited
Portsmouth, Tel: 0705-65311

ITT, Harlow, Tel: Harlow 26777
Nobel Electronics, London, Tel: 01-855-5671
Intel Electronics, Henlow, Tel: Hitchen 812505

Radio Resistor Co., Ltd. London.
Tel: 046254072
T.1. Supply, Slough, Tel: Slough 33411

Finland: Finneki T:M1, Helsinki, Tel:
410266

France: Tekelec-Airtronic S.A., Paris, Tel:
626+02°35

Greece: Makonik, Athens, Tel: 522064

Holland: Uni Office N.V., Rotterdam,
Tel: 770288

India: Southern Electronics, Mylapore,
Madras, Tel: 76510 & 75526

Itaty: Comapel, Milan, Tel: 732832082
Comapel, Torino, Tel: 650036+61

Comm Carlo Bagnulo, Rome, Tel: 06-49*56°123
ldac, Padova, Tel: 65¢77¢75

Lasi Elettronica, Bologna, Te!: 46278+80
Orvem, Milan, Tel: 34¢85+14

Pasini Elettronica, Genoa, Tel: 56410415

Rag Pietrino Sebastiani, Florence,
Tel: 055-34¢192

Radio Argentina, Rome, Tel: 65°68+998
Telelux,Naples, Tel: 61211433

Ireland: Atronics Limited, Dublin, Tel:
308510

Israel: Elina Limited, Ramat-Gan, Tel:
03-73041029

CVS Technologies, Tel Aviv, Tel: 259241

Japan: Astrosyn Co., Ltd., Tokyo,
Tel: 03(292)8015

New Zealand: Turnbull & Jones, Wellington
Tel: 553-629

North Ireland: Lindburg Electronics Ltd.,
Edinburgh, Tet: 031+669+6479

Norway: Henaco A/S, Oslo, Tel:
157550

Portugal: Ditram Lda, Lisbon, Tel: 45313

Scotland: Lindburg Electronics Lid.,
Edinburgh, Tel: 031°669+6479

South Africa: Radiokom (PTY) Lts.,
Pinegowrie, Tel: 485712

Spain: Santos Del Valle, Madrid, Tel:
44681944

Sweden: Elektroholm A.B., Stockholm,
Tel: 08820280

Switzerland: Aumann & Co., Zurich,
Tel: 01535400

Turkey: Husnu Ertuna, Istanbul, Tel:
44041220

West Germany: Uni Office GmbH,
Dusseldorf, Tel: 0211370359

Uni Office GmbH, Munchen,
Tel: 089915592

T.1.Supply, Freising, Tel: 081617411

Yugoslovia: Ing. M. Fabian
Trieste, Italy, Tel: 040¢273893

Stocked in depth at most
locations are the more popular
Spectrol Models. For further
information ask for our Short
Form Catalog.
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mand. But there is still no guarantee
that the aircraft is heading down the
right glide path. An airfield hangar
or even a hut can deflect the radio
signal to such an extent that a bear-
ing or elevation reading may be
hundreds of yards off.

Onera’s team has devised what it
claims is a foolproof answer. Instead
of positioning an aircraft through
reference to bearing and elevation
readings directly from the naviga-
tion equipment, Astrolabe uses
computerized correlation techniques
to verify the readings. Incoming sig-
nals from the ground-located an-
tenna are fed into an on-board com-
puter, which then compares them
with a memory packed with every
possible combination of bearing and
elevation signals that could be
found in the approach to the air-
port. When the signals match a pat-
tern in the memory, the position is
pinpointed on a display, and, even if
parasitic signals do by chance strike
a pattern in the memory, they can-
not be confused with the true posi-
tion.

Testing, Onera’s development
team is now testing prototype an-
tennas and correlating data by
recording the signals on magnetic
tape and then running them
through ground-based computers.
Full-scale prototype on-board sys-

tems still require more money than
Onera has to spend, but during the
next year, the laboratory plans to
move ahead on two fronts.

The French engineers hope that
the National Aeronautic and Space
Administration in the United States
will test-fly the equipment to eval-
uate its potential for use in naviga-
tion systems. In France, Onera itself
will make an all-out attempt to pro-
duce a modified system especially
adapted to helicopter and VTOL
landing pads, either on offshore
platforms or land.

The conversion from MLS to inde-
pendent landing monitor is simple
enough. The ground-based antenna
is replaced by an airborne unit car-
ried under the aircraft. The antenna
then operates in the normal Astro-
labe manner to zero in on a series of
radio beacons placed around the
landing pad. The on-board display
shows an outline of the landing pad
or airfield and the aircraft’s position
in relation to it.

If Onera can get a foot in the door
of this market—and negotiations are
under way with a French naviga-
tion-aids manufacturer already—
Dorey hopes that Astrolabe will be
well placed in the international
competition for a standard zero-visi-
bility ILM system due to get under
way in the next five years. O

West G_erman;

Despite economy lag, AEG-Telefunken
sales soar for communications gear

Although many of West Germany’s
electronics industries are plagued by
a scarcity of reorders, dwindling
profits, and underutilized plant ca-
pacity, one manufacturer is report-
ing substantial success in at least
one sector—communications. Juer-
gen Stelter, in charge of high-fre-
quency engineering activities at
AEG-Telefunken’s Communications
division, claims that worldwide sales
of communications equipment shot
up by 24% last year to nearly $500
million in 1974.

For 1975 also, prospects are good

for the manufacturer’s communi-
cations business, despite a big short-
fall of orders from the German Post
Office, the largest single customer
for such equipment., An 8% to 10%
increase is predicted for this year,
and with exports expected to in-
crease by more than 30%, foreign
business in communications equip-
ment is likely to account for better
than one fifth of total equipment
sales, division managers say. An-
other indicator showing heartening
strength is the backlog of orders,
said to be big enough to keep the di-
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Reduction. AEG-Telefunken's ultrashort-
wave transmitter (left), is smaller, lighter,
and less power-hungry than predecessor.

vision’s 15,300 employees busy for
about a year.

Probably the most important fac-
tor for its success in communications

is that AEG-Telefunken is West Ger-
many’s only firm offering a wide
range of equipment—from simple
radiotelephone sets to high-power
short-wave transmitters. Because of
this product diversity, strengthening
orders for some systems have bal-
anced out declining orders for oth-
ers. What’s more, the division par-
ticipates extensively in markets
where national demand is covered
primarily by domestic industries. By
exporting knowhow and direct en-
gagement in such markets, rather
than products, the company has
gained several strong footholds
abroad, notably in Brazil, Canada,
and Spain.

Reputation. Still another reason for
AEG-Telefunken’s good perform-
ance in communications is said to
be its reputation in domestic proj-
ects, which has led to orders from
abroad. One successful product is its

500-kilowatt short-wave transmitter.
After installing nine of them for the
Deutsche Welle, an organization
roughly equivalent to the Voice of
America, the firm recently received
orders for similar transmitters from
Radio Vaticana and the South Afri-
can Broadcasting Co.

AEG-Telefunken is also a heavy
contender in world markets for re-
ceiver/direction finder systems for
radio-monitoring purposes. For in-
stance, the Nigerian Ministry of
Communications has ordered a ra-
dio-monitoring network of up to
four fixed and three mobile stations.
With understandable pride, Stelter
also cites the installation of direc-
tion-finder systems on ships from
Great Britain, itself “a country with
considerable expertise in the radio-
navigation field.”

Another big export item is a dig-
ital radio system developed jointly

" R VERY GOMPLETE RANGE
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with the German Bundesbahn and
introduced about two years ago to
enhance safety in rail operations.
The system has meanwhile been
adopted for use by railways in
Austria, Indonesia, and Yugoslavia.

Intelsat. The company has been
successful in space communications,
as well. As with the Intelsat commu-
nications satellites, AEG-Telefunken
is once again the only German com-
pany participating in Intelsat IV-A
follow-up satellite projects. Under
contract to the Hughes Aircraft Co.
in Los Angeles, the German firm
has produced and delivered the
command receivers and radio-bea-
con transmitters in the two Intelsat
IV-A satellites, as well as a number
of associated circular-waveguide in-
put and output filters. The contract
has recently been extended to in-
clude delivery of components for
three additional IV-A satellites and
is now worth a total of $1.63 million.

One of AEG-Telefunken’s latest

developments in space communi-
cations is a 1-kilowatt amplifier for
use in satellite ground stations. De-
veloped under contract from Ger-
many’s space-research organization,
the water-cooled system operates in
the 11.7-to-12.5-gigahertz range. It
consists of a 60-watt helix-delay-line
traveling-wave tube that serves as a
preamplifier and another TWT
serving as the output stage. The lat-
ter TWT’s delay line is made up of
coupled-cavity resonators with
about 13 decibels of amplification
and 1 kw of saturation output
power.

The momentary bandwidth is 800
MHz, and the tuning bandwidth cov-
ers more than one 1.1 GHz. This new
twin-TWT combination from AEG-
Telefunken is priced lower than
single-tube high-power TWTs and
also has considerable less than one
half the fluctuation in its gain char-
acteristic curve at an amplification
of 55 dB. O

Productronica offers production tips
and ways to improve component quality

Launching an electronics show
when companies are as budget-con-
scious as now does not seem to
make economic sense. But the pro-
duction technology Productronica is

offering may well help them save

some money.

The show, in Munich Sept. 16 to
20, aims to demonstrate how pro-
ductivity and component quality
can be improved and to show what
companies can do to offset rising
costs for labor and material. Econ-
omy is increasing in importance
since the trend to set up production
facilities offshore began to reverse.

Productronica owes its birth to
the success of Electronica, the exhi-
bition held in Munich every two
years. So big has this event become
since it was started in 1964 that its
organizers decided to limit Electron-
ica to components and have a sepa-
rate fair—Productronica—for pro-
duction and test equipment in odd
years. Electronica will be staged in
even years as before.
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Potential. Productronica caters to
an equipment market that’s ex-
pected to reach $3 billion in West-
ern Europe this year. In West Ger-
many alone, industry officials
predict the hardware market to top
the $1 billion level in 1975. On top
of that, about $2.7 billion worth of
materials, semifinished products,
and components are consumed in
production of electronic equipment
in West Germany.

How successful Productronica will
be, its organizers of course cannot
say now. However, judging from the
number of firms on hand, the show
is getting a good start and “promises
to be a well-attended one,” says
Heinrich Hofer, a fair official. More
than 120 firms from 12 countries in
East and West are showing their
wares at the Bavarian capital, and
four giant buildings at the city’s
sprawling fair grounds are being
used.

Productronica is based on a new
concept. “It’s different from other

exhibitions in that, not only is
stand-alone equipment displayed,
but also complete manufacturing
lines are operating under actual
conditions,” Hofer points out. And
some such lines use machinery sup-
plied by several firms.

Production. One manufacturing
setup that demonstrates production
of thin-film hybrid circuits from be-
ginning to end starts with a new
vacuum-coating system from Bal-
zers AG, the big production-equip-
ment maker in the tiny principality
of Lichtenstein. In that system, des-
ignated BAK 551, ceramic sub-
strates are coated by flash evapora-
tion with a nickel/chromium alloy
to form the resistor film and with
gold from which the conductors are
made.

With equipment from other firms,
the coated substrates are treated in
photolithographic and selective
etching processes to get the desired
resistance values and the required
dimensions for the conductors. Fi-
nally, using machinery from still
other companies, diodes, transistors,
and capacitors are bonded onto the
hybrid circuits.

West Germany’s Rohde &
Schwarz has shifted complete test
facilities from its factory into a fair
hall to demonstrate testing of circuit
modules. One facility shows batch
testing of analog integrated circuits
and complex analog printed-circuit
boards and modules by the com-
pany’s new automatic linear tester,
ICL.

Testing. A punched tape carries
the test program for the ICL, and
results are shown in a visual go/no-
go display or processed into a test
report produced by a printer con-
nected to the tester. Together with
accessories like sine generators and
instruments for extremely small cur-
rents, the ICL can test nearly all
analog circuits on the market today,
R&S says. The ICL can also be com-
bined with the firm’s automatic
logic tester, ICF, to form a setup
that can check digital circuitry as
well.

A precision mask aligner from the
Munich firm Karl Siiss KG is used in
high-grade thin-film technology. The
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Microwave training

facts &visions

What do you know about micro-
waves?
How much do the students know
about one of the most rapidly grow-
ing areas of electronics today?
Traditionally microwaves have been
associated with radar and com-
munications.
For instance a
weather radar
station, which
is capable of
“seeing”
weather condi-
il o tions some
7 vy e 200 km away
Today microwave systems are being
designed for totally new application
areas and will be used by a wider
public. One example is the micro-
wave oven, which within a short
period of time has reached large
number of people.
Another, more visionary idea, which
is already under evaluation, is
direct-distributed TV programs from
satellites. With this system, many
TV programs can be broadcast from

PHILIPS
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ar earth satellite direct to the re-
ceivers without the need for costly
relay stations. Each house is then
equipped with a microwave antenna
and a microwave circuitry.

Another common application is ve-
locity measurements for vechicle
safety systems.

This type of speed radar uses the
Doppler effect. The Doppler effect
is also ane of the experiments in-
cluded in our series of Basic Ex-
periments.

Circle 207 on reader service card

The booklets in this series describe
a variety of experiments, which are
designed to accquaint students with

microwave principals finding an in-
creasing number of applications in
our modern life.

Send for your free-brochure, de-
scribing in detail the idea behind
our microwave training sets. Use the
reader service card or tum directly
to SIVERS LAB, which is a member
of the Philips group of Companies.
SIVERS LAB

Box 42018

S$-126 12 STOCKHOLM - Sweden
ohone: 08-18 03 50, telex: 17173

PHILIPS
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accuracy af the MIB45-S, which
aligns masks on substrates up to 5
by 5 inches in size, is within 15 mi-
crometers. The equipment succeeds
the company’s MJB4, an aligner de-
signed for 4-by-4-in. substrates.
With the new MJB45-S, Siiss says,
proximity conditions between 50
and 200 pm are achieved by a novel
optical system consisting of an ellip-
tical refiector, high-precision deflec-
tion mirrors, a multilens condensor
setup, and facette optics. The equip-
ment also has a new split-field mi-
croscope with dark-field illumina-
tion for optimum viewing of the
substrate surface. The dark-field op-
tics can be replaced by bright-field
optics. Magnification is from 40 X to
150, depending on objectives.
Manipulation. The manipulator’s
movement range is 120 by 120 mil-
limeters, and X and Y movements

Exhibits. Shown at Productronica are mi-
cro-manipulator (above) from ts-electronic
GmbH and Rohde & Schwarz's ICL for
batch-testing analog ICs and pc boards.

are indexed separately. The uni-
formity of the ultraviolet illumina-
tion is within +3%. By simply chang-
ing the transport plates, different
substrate sizes can be accom-
modated, Siiss says.

Also at Productronica is equip-
ment for laboratory work and small
production runs. One such system is
a three-dimensional micro-mani-
pulator from Munich-based ts-elec-
tronic GmbH. Intended for hybrid-
circuit work, the machine consists of
a ground plate with microscope sup-
port and a lever arrangement that
can hold a number of quick-change-
able tools that follow the operator’s
hand with a reduction ratio of one
to five. Without a microscope, the
precision manipulator sells for less
than $250, ts-electronic says. The
instruments are priced from $50 to
$400 each. O

Great Britain

British Post Office to field-test
fiber-optic telephone transmission

Field trials begin soon for two types
of" fiber-optic telephone links the
British Post Office has developed
and successfully tested in the labo-
ratory. However, much develop-
ment and engineering work is still
needed to ensure the links’ reliabil-
ity and maintainability before they
become part of the telephone net-
work. The fiber-optics must also

14E

prove to be more economical than
conventional coaxial cable.
Nevertheless, BPO researchers say
they are well on the way to design-
ing fiber-optic systems that can be
installed and maintained by typical
telephone-line crews. “Some sys-
tems look pretty good in the labora-
tory, but we’re engineering ours for
the wet, dirty conditions in the man-

holes,” says R.W. Berry, group head
in the Optical Communications di-
vision, Post Office Research depart-
ment in Martlesham Heath, Suffolk.
Part of the effort is designing the
fiber-optic components to fit into
existing enclosures for coaxial ca-
bles, and developing splicers and
joiners to install the fiber-optic cable
in the field.

A system intended for medium-
length hops operates at 8.48 mega-
bits per second, and a system for
long-distance trunks operates at
139.264 Mb/s, which, for conve-
nience, is rounded off to 140 Mb/s.
Both systems are composed of the
light source, coupler, optical fiber,
another coupler, the photodiode to
convert the light to electrical signals,
and the associated amplifier and
processing circuitry. In repeaters
spaced at intervals along the under-
ground links, lasers must be pulsed
to regenerate the signals and keep
them going to the next repeaters or
terminal points.

Disclosure. Details of the systems
are being made public for the first
time this month at the International
Conference on Optical Fibre Com-
munication at the Institution of
Electrical Engineers in London.
And if the BPO should ask for bids,
some UK companies may be ready
to produce most of the hardware.
For instance, at the same IEE confer-
ence, researchers from Plessey Tele-
communications Research Ltd. are
describing an 8.48-Mb/s system they
also have built in the laboratory.

The BPO’s 8.48-Mb/s system con-
tains several off-the-shelf compo-
nents, including a Plessey high-radi-
ance light-emitting diode, and a
silicon avalanche photodiode from
EMI Ltd. The 140-Mb/s system con-
tains an experimental continuous-
wave infrared laser made by ITT’s
Standard Telecommunication Labo-
ratories Ltd. The gallium-alumi-
num-arsenide double-hetero-
junction laser has peak power of 10
milliwatts.

Problems. Choosing an optical-
fiber supplier remains a problem,
Berry says. The BPO would like to
patronize a British manufacturer,
but none is yet making commercial
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our family’s

grown up!

And how-It's amazing how fast a family can grow. The new range includes the P 852, the P 856 and P 857
And how quickly they learn and change. Philips is a with a choice of memory size from 8k to 256k bytes.
very big family. Our mini-computers have grown and Consider the advantages of a Philips mini-computer
developed with years of practicalexperiencein with 10 years of direct user experience behindit, with
constant use in our own medical, scientific and an excellent price/performance ratio, plus a world-
industrial data systems. As a family we set new wide service organisation you can depend on.
standards -standards that others envy but rarely Reap the benefits of our vast practical experience.
attain. The new mini computers in the Philips family -Grow with a Philips mini computer and get reliable
are compatible with the previous 800 series products. value for money.

With this family you can still use existing software Send for full technical details now!

programmes and youwon’t have to change
peripheralsnow. =
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Philips-Electrologica B.V.,
Marketing Group Small Computers,
P.O.Box 245, Apeldoorn, The Netherlands.

| would like to get to know your new family of
mini-computers better. Please send meyour
latest P 800 series brochures without delay.
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fibers with low enough attenuation.
As a possible remedy, the BPO plans
to seek bids in 1976 to try to induce
a British company to make the
fibers. In the meantime, the re-
searchers are using a fiber from
Corning Glass Works in the U.S.
that provides attenuation of 5 dB
per kilometer on the 8.48-Mb/s sys-
tem and a BPO-produced fiber with
16 dB of attenuation per
kilometer for the 140-Mb/s system.
But likely manufacturers in the UK
include British Insulated Callender’s
Cables Ltd., Pilkington Brothers,
Southampton University, and STL.

To minimize transmission losses
at the critical connecting points the
BPO researchers have designed a
screwable coupler using aspheric
optical plastic lenses to cut down
distortion. The coupler actually is
two half-couplers, each with lenses 5
and 7 millimeters in diameter that
screw together for a precise fit. The
5-mm lens is built so that it’s easy to
adjust the LED, which is positioned
at the focal point of the lens, ex-
plains Berry.

R.C. Hooper, BPO executive engi-
neer, says repeater modules, termi-
nal equipment, power units, and
synchronization drives will be
added to both systems for further
laboratory tests. For field trials, the
BPO will add normal supervisory cir-
cuitry, too. The researchers have
had to replace the conventional sili-
con field-effect-transistor amplifier
in the regenerator used in the 8.48-
Mb/s system with a bipolar transis-
tor to get the desired performance,
he explains.

The 8.48-Mb/s system has been
operated in the laboratory over a 4-
kilometer link through multimode
fiber that has attenuation of approx-
imately 5 dB/km. The length of a
field trial would be increased to 6
km, which would give an acceptable
30-dB loss for the hop at a band-
width of 6 to 7 MHz, Berry says.

The 140-Mb/s system would need
a combination of laser power and
optical-fiber characteristics to pro-
vide a bandwidth of about 3 to 500
MHz per kilometer. This combina-
tion would give the required 100-
MHz bandwidth needed for an 8-km
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Data analysis.
The last step.

We make it easier with our C-120/F-120 Data TEAC is famous for building a highly sophisticated
Analyzer System. Priced far below other systems, line of data recorders and magnetic tape transports
the combination of our high-speed, high-performance, Recording technology is our specialty. And now we also
multipurpose correlator ard our advanced spectrum offer you the means to analyze your data as well.
analyzer belongs in your lab. To explain all the options the TEAC C-120/F-120
All calculations can be performed on an on-line real system offers you in terms of computation,
time basis. The frequency analytical range can be interpretation and display of data would take
selected in 25 different ways corresponding to the a book. So we’ve printed one. In a few pages it
input data with sampling times of 0.5, sec. to 50 sec. will explain the many ways in which our equipment
And the system offers the widest measuring frequency can help you in your work. It’s free from your TEAC

band in its class: from 0.0001 Hz. (almost DC) to | MHz. representative. And we think you should read it.

The eight primary functions of the system are:

Auto-Correlation Function Signal Recovery
Cross-Correlation Function Transient Record
Probability Density Function (Histogram) Power Density Spectrum
Probability Distribution Function Cross Spectrum
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LogAbax 360
Matrix printer
Complementing the famous
LX 180 range, the LX 360

is equiped with two printing
heads and works in both
directions.

e Printing speed 140 lines

per minute.

® Character structure 7 x 7 or
9x7.
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French manufacturer
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e Characters per line 132. H
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compatible.
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256 characters.

- Serial interface
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Statistics speak for themselves.
With 10,000 installations in

20 countries, 1,800 employees in
Europe and 3 world manufacturing
licenses, we are today’s leader in
the field of small data processing
business machines, and one of the
foremost European suppliers of
peripherals and terminals

for systems made by large
manufacturers.

Active research and study, a
technological lead, wide industrial
possibilities: Logabax, the French
force serving European data
processing.
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gating and clock logic. The NL 740
analog delay module, which can de-
lay signals from 125 us to 1 second,
contains an alpha-to-delta con-
verter, an MOS shift-register
memory, clock logic, and a digital-
to-analog converter at the output.

As its name implies, the Digitimer
averager separates the signal from
the noise by sampling as many as
256 repetitions of the signal and di-
viding each repetition into 256
points. An analog-to-digital con-
verter converts each point of a sig-
nal waveform into an 8-digit num-
ber and stores those waveform
points serially in the memory. When
a corresponding point of the next
waveform comes in, the averager
adds the value for that point to the
value of the preceding waveform
and stores the sum into memory for
averaging.

Operation. To operate, the aver-
ager needs two input signals—the
signal to be averaged *1 volt and a
triggering signal, which can come
from any of several sources. An in-
put could be a stimulus, such as a
neurological test or an electrical
spark in engine combustion that
originates the waveform to be aver-
aged. Another source could be a
threshold detector that picks up sig-
nals at specified amplitudes.

The operator may either use the
averager’s internal clock to average
signals between 2.5 ms and 10 sec-
onds in duration or plug in his own
external oscillator and record sig-
nals within that period. Moreover,
he can average a signal within the
effective duration and play it back
in the 10-second maximum interval
on a chart recorder.

The alternative to using a signal
averager “where there is a lot of
random information,” says New-
man, is to “record the whole lot and
do the sums on it or use a computer.
But averaging is the low-cost way to
do it.” The delay modules aid flexi-
bility because “sometimes, you only
know you have useful information
after it has happened. You may be
halfway through it,” he explains.
The delay modules enable the oper-
ator to decide whether or not he
wants a signal before it is lost. a

Electronics/September 18, 1975
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Clare is an established European manufacturer supplying Clare keyboards are available encoded, or as matrix boards
keyboards and keyswitches to premier electronics foryour own encoding, with additional hard contactsifyou
companies throughout Europe. The proven reliability of needthem. Clare has a large library ot double-shot molded
Clare Keyboards has been demonstrated through years of keytops available in a wide range of colors with matching
custamers experience in demanding applications. This iluminated keyswitches. A range of standard keyboards is
outstanding performance is related directly to the available off-the-shelf through our distributor network.
inherent reliability of the Clare keyswitch. Clare will also take on the design of special keyboards for

T B . i lications, for valid and significant production
The keyswitch incorporates a hermetically sealed dry-reed unique app g LR R P
contact. Switching is under ideal conditions, with long life, quantltn?s, Prototype av.alvlablllty is6 tol10 weeks. :
no heat dissipation and no power drain. The keystroke Clare prices are competitive and we will quote prices for
has rubber buffers, top and bottom, to eliminate keying your keyboard, and even for loose keyswitches and 3

noise and improve feel. Though reliability is designed in,

it is maintained through one of the most stringent quality
controf and quality assurance programs in the industry, and
supported by the assusance that the heart of each keyswitch
is a Clare manufactured reed capsule.

a subsidiary of
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C. P. CLARE INTERNATIONAL N.\
' GENERAL INSTRUMENT COR

associated keytops.

For more information and a free sample keyswitch, please
use the magazine reply card, or write to

C.P. Clare Intemational N.V., rue Général Gratry, 102,
1040 Brussels, Belgium. Tel. 02/736 01 97 - Telex 24 1

'
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The logical choice for
logic circuitry

Compact performance at 50,120 and 150 MHz

Just as circuits and systems get
smaller and faster, so too do our
oscilloscopes.

The 50 MHz model PM 3240,
for example, weighs in at a mere
8.4 kg. And because it's used as
much outside the laboratory as in,
we've given it a logical front panel
layout where every control falls
naturally to hand. The PM 3240
has also been designed to operate
from almost any supply, including
DC, to have a bright 8 x 10 cm
display and good circuit access for
short service down-times on the
oscilloscope itself.

Moving up to 120 MHz
For higher bandwidth applications
the 120 MHz mode! PM 3260 is
available. This 9 kg light instrument
therefore keeps you well ahead of
Schottky TTL speeds and at the
same time goes on triggering to
over 200 MHz to meet the great
majority of ECL applications.

Like the 50 MHz model, the
PM 3260 includes layout features

All three oscilloscopes make wide
use of monolithic IC’s in order to
reduce weight and the number of
adjustment points.

such as clear separation of the
main and delayed time bases as
well as operation from DC plus 100
to 240 V supplies having
frequencies from 46 to 440 Hz.

Multiplying at 100 MHz

The PM 3265 extends all the
previous benefits to a bandwidth of
150 MHz and also adds the unique,
built-in 100 MHz analog multiplying
facility. Only with this instrument
can you therefore make transient
power and dynamic phase
measurements on high-speed
components and circuitry.
Moreover this facility, like the rest
of the instrument, is extremely easy
to use. You simply push the 'A x B’
button to obtain the product which
can also be displayed together with
the B input signal.

A tamily of compacts

These three compact instruments

thus meet the needs of designers

and users - at 50, 120 and 150 MHz -

and meet them with a number of

significant and unique benefits.
Find out more by writing to :

Philips Industries, Test and
Measuring Instruments Department,
Eindhoven, The Netherlands.

PM 3240 : 50 MHz/5 mV; 8.4 kg;
bright 8 x 10 cm display.

(* leatures common to all models)

PHILIPS

&
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PM 3260 : 120 MHz/5 mV; 9.0 kg;
ergonomic layout*; wide choice of
line supplies™.

Circle 214 on reader service card

PM 3265 : 150 MHz/5 mV; unique
100 MHz analog multiplier; 9.5 kg.

PHILIPS

23E



Turn to page 7 Important? Sure...

By the time the office copy of never even made it to your desk? You can get ELECTRONICS where
ELECTRONICS gets to you, there's You should be getting your copy you can find the time to read it—at
nothing left of page 7. It happens. of ELECTRONICS right off the press.  home. Go to the Source, today. Fill
Too often. You need it. Because it's important out the subscription card enclosed
How often has ELECTRONICS to stay on top of what's happening in this issue, and send it off.
wound up on your desk dog-eared in your field. And ELECTRONICS s
and abused, with articles clipped out  on top. ELECTRONICS is the Source. .
and ripped out? Or days, even It's packed with up-to-date info, E'ectmlcs :ﬂ"
weeks late? the breaking news of the electronic 44
How often has ELECTRONICS industries in the U.S. and worldwide. 1S THE SOURCE. N3l
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Procond

Procond has been working in the field of

consumer and professional electronics since 1955 and, at present,
it produces syntetic film capacitors,
electrolytic capacitors, push-botton assembly, RFl suppression filters.

oucbepeny § uosueg

PROCOND S.p.A. 32013 Longarone (Bellunoj Italy
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Rifa of Sweden has introduced
anew driver, type PBD 3511,
expressly designed to interface
5 VDTL/TTL logic into high
current, noisy or inductive loads,

e.g. relays, electromagnetic
valves and solenoids.

IRREFA ...

Rifa, Fack, S-16111 Bromma, Sweden — the component subsidiary of the Ericsson Group — g
other professional and entertainment industries with quality-first active and passive component®

Circle 216 on reader service card

The driver is able to switch a
maximum load of 85 V and 300
mA or 125 mA at a maximum

of 2 henries inductance.

The 3511 will filter transient
signals between the load and the
logic. It also has an exceptionally
short switch-off time — typically
200 — 500 microseconds.

The lower the system voltage for
the load — the shorter switch-
off time. No free wheel diodes are
required for loads of up to 125
mA 2 henries.

You no doubt know that Rifa

is the component subsidiary
of LM Ericsson, one of the world’s
leading telecommunications
companies. The influence of this
relationship has been to produce
only high reliability long life

components of minimum life 20
years.

ur customer service is
O secondary only to our compon-
ent quality and outstanding
technological standard. When we
accept an order we know that the
performance, quality and delivery
dates promised will be kept.
That’s the way we feel about our
business, be it monolithic circuits,
hybrid circuits, capacitors,
transient voltage protectors or
any other product produced by
Rifa.

Get in touch with Rifa. Initially
it will cost nothing, ultimately
it can save you money:

at least, Rifa quality components

will.




New products international

ST digital

Ry

Digital multimeter
covers range
from 40 Hz to 40 kHz

by John Gosch, Frankfurt bureau manager

Rugged 3'2-digit instrument
from Austrian firm built
for jobs in field service,
laboratories and workshops

It’s next to impossible to design a
digital multimeter that will be all
things to all users. But Norma Mes-
stechnik GmbH of Vienna ap-
proaches that ideal with its Norma-
test Digital.

Electronics/September 18, 1975

Described as “Europe’s smallest
DMM of its kind,” the 3!2-digit in-
strument has features that are ex-
pected to appeal to users in the
field, in laboratories, and in work-
shops. Among these are a multitude
of ranges, high resolution, high ac-
curacy coupled with long-term sta-
bility, and a wide frequency range.
Other features are high overload ca-
pacity, an overrange indication of
50% in all ranges, and up to +3,000
counts.

The instrument, with a seven-seg-

Easy to use. Oversize rotary range switch
and sliding-arc function selector make for
convenient ‘'quasi single-contro!” instru-
ment operation.

ment light-emitting-diode display,
has 21 ranges—10 for ac and dc volt-
ages from 200 millivolts to 600 volts,
seven for ac and dc currents from 20
nanoamperes to 200 milliamperes,
and four for resistance measure-
ments from 2 kilohms to 2 meg-
ohms. Resolution in the most sensi-
tive voltage range is 100 microvolts.

The multimeter’s wide nominal
frequency range of 40 hertz to 40 ki-
lohertz more than covers the audio
frequencies. Within this range, ac
voltage measurements up to 300 v
can be made with an accuracy to
within +0.5% of reading, *0.5% full
scale. This accuracy is guaranteed
for one year, during which calibra-
tions are not required. The extended
range goes up to 100 kHz.

All voltage ranges are protected
for up to 600 vV rms or 900 v peak,
and the resistance ranges can with-
stand a continuously applied 250 v
rms, which makes the Normatest
Digital a foolproof instrument, says
its designer, Adolf Schendl. An
overrange up to 2,999 is indicated
by blinking of all digits on the dis-
play. Under such a condition, the
figure 2,000 must be added nu-
merically (that is, without regard to
decimal point) to the indicated
value to obtain the correct result.
For example, a blinking 20.0 corre-
sponds t0 220.0 v.

The instrument’s analog-to-dig-
ital converter is based on integrating
charge-balancing principles, which
intrinsically suppresses 50-Hz volt-
ages superimposed on the measured
signal.

“In designing the instrument,”
Schendl says, “we aimed for an opti-
mum synthesis of a pocket-size por-
table model suitable for field jobs
and a table-top instrument for sta-
tionary use.” The result is a piece of
equipment that fits into a coat
pocket, yet is big enough so as not to
get lost among test cables on the
workbench.

The Normatest Digital comes in

27E



Cermet
potentiometers

I

Y

Slernice series P 13 potentiometers
meet the requirements of CCTU 05-01
and MIL-R-94.

The excellent performance characteristics
of this series are due

to unique mechanical

design and the use of a cermet
resistance element especially developed
for potentiometer applications.

The main features

of series P13 potentiometers are :

@ HIGH POWER RATING : 1.5W at 700C
@ HIGH STABILITY :
ARt 2% (25000 cycles) .
© LOW TEMPERATURE COEFFICIENT :
+ 50X10°6/9C for An =100 Q
© HERMETIC SEALING
@ ROBUST CONSTRUCTION

P 13T and P 13V are fully
qualified to CCTU 05-01 A,
styles PC 32 and PC 33 respectively

===
SIERMNICE
= 0
115-121, Bd de la Madeleine

B.P. 17 - 06021 NICE CEDEX
Tél. (93) 87.58.90 + Tx 47261

J.Hp 149 US

New products international

The TDA1044 is a bipolar integrated circuit
for vertical deflection in Tv receivers. S-shap-
ing of sawtooth wave is handled internally so
that no external RC components are needed
for that purpose. ITT International GmbH, 78
Freiburg, P.O. Box 840, West Germany
[456]

Gallium-arsenide display units, type AMG-
AS, for industrial applications have red,
seven-segment, 16-millimeter-high digit in-
dicators readable from several meters away.
They are driven by TTL-compatible BCD sig-
nals. Elesta AG, CH-7310 Bad Ragaz, Switz-
erland [457]

Automatic photoresist coater 2301.1 coats
photoresist film on cleaned and dried wafers
from 37 to 62 millimeters in diameter and up
to 0.4 mm thick. After preselecting the spin-
ning program the coating process runs
automatically. VEB Elektromat, 808 Dres-
den, Karl-Marx-Str., East Germany [459]

Electron muitiplier channel B413 consists of
a spiral glass tube with a slit funnel opening
which is 3.5 by 15.5 millimeters in size. The
unit's wall resistance is 3 X 10° ohms and
its amplification factor is 1.7 x 108. Valvo
GmbH, 2 Hamburg 1, P.O.Box 106323,
West Germany [460]

Radar tube F58-100, for muiti-color data
representation, is about 650 millimeters in
depth and has a 62° deflection angle. The
usable display area on the screen is 540 mm
in diameter. Colors between red and green
are selectable. AEG-Telefunken, 6 Frankfurt
70, AEG-Hochhaus, West Germany [458])

32E Circle 218 on reader service card

A 100-megahertz oscilloscope, the Bradiey
200, is a dual-channel! instrument with a
CRT display measuring 8 by 10 c¢m. For in-
creased sensitivity, the unit has provision for
cascading the vertical amplifiers. Staniey
[Laboratories Ltd., Luton, Beds., England
461)
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Bipolar, ready-to-go g
16 bit microprocessor ~ 4

Ultrafast -
Wide temperature range

Single power supply

Miproc is a small, fast (350ns fast) quality microprocessor
with applications in areas where other microprocessors are

too slow. Discover more about Miproc and its complete
development package by contacting Plessey Microsystems.

S 2

pi_ ESSEY :......'...............................$

®
. : N £
8| Send me your literature on Plessey microprocessors ™ -
®
MlCROSYSTEMS e and tell me how you can helpmein = %
Belgium Italy Switz 4 :
Plessey SA Plessey SpA Plessey M e H
Chaussée de St Job Corso Sempione 73 21 Chemin Bt R ¥
Steenweg 638 20149 Milano CHA218 Grant SIOMMER 0 gt 7 g s applications.
Bruxelles 1180 Tet: (02) 3491741 Geneve - : { \
Tel: (02) 374.59-71 Telex: 37347 Tel: (022} 3397 30 i~ s :
Telex: 22100 Telex: 27752 ® Name...
Netherlands :
France Plessey Fabrieken BV United Kingdom :
Plessey France SA Van de Mortelstraat 6 Plessey Microsystems }
16-20 rue Pétrarq.e Postbus 46 Water Lane : Company/Organisation...
75016 Paris Noordwijk Towcester ® ‘
Tel: (01) 727 4349 Tel: 01719:19207 Northamptonshire : Vi
Telex: 62789 Telex: 32088 NNI2 7EG ® Address "
Tel: (0327) 50312 :
Germany Spain Telex: 31628 °
Plessey GmbH The Plessey Company Ltd. L4
8 Miinchen 40 CalleMartiresde Alcala ~ USA =
MotorstraBe 56 4-3°derecha Plessey Microsystems 3
Tel: (089) 35160 21 Madrid 8 1674 McGaw Avenue :
Telex: 05215322 Tel: (01) 2481218 Santa Ana °
Telex: 42701 CA 92705 o
Tel: (714) 540 9945 S
Telex: 910 5951930 °
: Telephone. Extension...
°
®
°
e @ 654.P003
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ANECO Airmitact AN

1Q71 Ainitact 7RN
107 diaitect A10

1975 digitest 200

...another world premiere

by S'CHNEIDER [ LECTRONIQUE

lowest cost
digital thermo-multimeter

featuring
® 6 functions - 26 ranges
® LED display - 3'/, digits
® battery - saver

® Jow battery indicator

m ® and a lot more YOU

; .. will experience with your
| O
\"}.\%\3"(%

Sk BEST BUY OF THE YEAR

DISTRIBUTORSHIPS
AVAILABLE FOR
GREAT BRITAIN,

DENMARK
NORWAY and
CANADA

DAUGHTER COMPANIES : ¢ GERMANY : DMV.ADRET, Hamburg, tal. 801187
® USA : Schneider Electronics, Medford, Mass. tel. (817) 3910900

REPRESENTATIVES : @ AUSTRALIA :Warburton Frank, Chatswood. 403261 & AUBTRIA :Inglomark, Vienns, 10222) 830808 & BELGIUM
F.A.T. Lis, 724405 @ FINLAND : Nores Oy, Helsinki, 13360 & HUNGARY : Metrimpex, , 120620 ® INAN : Faratel Co, Tatmen,
867030 @ ITALY : Telav. Milan, 4164141 @ JAPAN : Chitose Corp, Toxyo, (03) 8432702 ® JORDAN : Tereq Schentific , Ammaen,

Taroq Company, Kuwsit, 438100 @ LEBANON : Electro-Systams, Chtaura, 843383 @ NETHERLANDS : Adtometion
Industrie B.V., Rotterdam, (010) 162722 @ NEW ZELAN : AW.A., Weliington, 88970 ® PAKISTAN : Trading ) 3
812713 @ POLAND : Metronex, Weriaw, 20201) & PORTUGAL : Ditram, Lisbos 46313 @ QATAR : Al-Nawr Treding Otgenization, Dohe.
22200 @ BINGAPOAE : Visinco Privats Ltd, 2201660 ® SOUTM AFRICA : Hans Pollack, g, 233851 @ BPAIN : LEP. Automativmo,
Madrid, 12741007 & SWEOEN : A/B Transte : Suncbyberg, 08/981638 » BWITZERLANG : Memo A.G., Zurich, (01) 439143,

IPFconseil 1140

SCHNEIDER ELECTRONIQUE

27-33 rue d'Antony - 94533 RUNGIS FRANCE TWX 20419 F
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New_prgdycf_s int_ernitiona

Based on conductive elastomer technology,
a combination wrist watch-caiculator hous-
ing can be used with either diode or liquid-
crystal displays. Up to 20 keys can be ac-
commodated in the housing. Chamerics Eu-
rope, 66 rue de la Boetie, Paris 75008,
France [462)]

Variable-output laboratory power supplies
are availabie initially in three types: GBS
30/2S (single output 0-30 V, 0-2 A), GBS
30/1D (dual output 0-30 V, 0-1 A}, and GBS
30/2D (dual output 0-30 V, 0-2 A). Gresham
Lion Ltd.. Feltham, Middlesex, England
[463)]

The BG1898 silicon high-voltage cascade is
designed for color TV sets with a coupled fo-
cussing control. Input pulse voltage is up to
9.1 kV peak to peak, and output dc voltage
is 25 kV. Output dc current is 1.5 mA and fo-
cussing current is 300 pA. Roederstein
GmbH, 83 Landshut, West Germany [464]

Electronics/September 18, 1975
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Cormng s line 0f 2089 ca
all your miniaturisa

To meet all yourdesign needs and theope-
rating requirements of yourequipment ;

Corning has developed four series of
miniature Tantalum capacitors :

Minitan : high performance Tantalum ca-
pacitors designed and manufactured to

work in extreme environments.

Minitan Ribbon Lead :a high perfor-
mance miniature Tantalum capacitor spe-
cifically desigried for special mounting

applications.

Minidip : the same electrical performan-
ces of the Minitan series perfectly adzpted
to yourindustrial requirements.

Chip : specially designed and manufactu-

red forhybrid circuits, the best price-quality l

ratio.

Corning range is designed to meet all your
requirements of case- size, value, voltage
and configuration.

Corning range of miniature tantalum ca-
pacitors means one technology, one quality, I
oneservice.

Corning: I
your passport to miniaturisation.

Corning: the maxi range :

of mini capacitors
|

E— CORNING ELECTRONICS EUROPE |

11, chemin de Ronde - 78110 Le Vésinet - France - Téléphone 976-01-23 - Telex 692406 F
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Pacito will "sol{'e-

ion problems.

’_____—

| FREE

Please send me free 4 Coming mini
Tantalum capacitors

Company.
Name

11, Chemin de Ronde
78110 Le Vésinet - France

Circle 220 on reader service card
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COMPONENTS
MEASUREMENTS
CONTROL
REGULATION
INSTRUMENTS
SYSTEMS

A
BRUSSELS - HEYSEL

HALL 8

26t 1o 29t november 1975
from 10 a.m. to 6 p.m.

ﬂ.
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The MKS-R capacitors are noise suppres-
sion types made of metalized polyester foils.
Designed mainly for TV applications, the ca-
pacitors are connected in parallel with the
power supply circuitry to eliminate noise
pulses. W. Westermann, 68 Mannheim 1,
P.O. Box 2345, West Germany [465]

- = ‘\
\

A line of five ultraminiature motors uses
technology developed for analog-type elec-
tronic watches. Three are general-purpose
two-pole stepping motors, one is a three-
phase high-output motor, and one is a
brush-type dc unit. Daini Seikosha Co. 6-31-
1 Kameido, Koto-ku, Tokyo 136, Japan
[466]

Rouschklirr-Meflaytomat RA-500

Wandel v. Gol , Reutlingen

Automatic measuring setup RA-500 and ac-
companying filter plug-ins allow white-noise
measurements on all cable, radio relay link
and satellite communication systems. Upper
frequency limit is 60 megahertz. Wandel &
Goltermann, 7410 Reutlingen, P.O. Box
259, West Germany [467]
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" PUT
A MICRAL
IN YOUR SYSTEM

[ V\\

I micrals s PP PP PPPP PPPP 0OPPP

T

MICRAL is a family of three compatible
micro-computers designed to cover a
wide range of applications at the lowest-
cost.

MICRAL has proved its reliability in a
large number of process-control appli-
cations over the past two years,
MICRAL's modularity, its range of 23
controllers for industrial and business
oriented peripherals, its ease of inter-
facing, and its field-proven software
make it the outstanding micro-computer
Save time, save money : put a MICRAL
in your system.

Electronics/September 18, 1975

MICRAL S : the most powerful of the MICRAL range

- microprocessor
- memory format
- memory capacity

- time of executicn for

one base instruction
number of hardware
interrupt levels
push-down stack

- high speed buffared

i/o channels (1 M bytes/s)

- time for processing

an interrupt

- software programmable

real time clock

8080
8 bits
from 256 bytes to
64 K bytes
2 us

unlimited
8

3 us

yes

Circle 221

Z.A.de Courtabeeuf. bp 73 - 91403 Orsay (France). & 907.47.77. Télex R2E 24014 F
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ELECTRONICS BUYERS’
GUIDE. . . EASY-TO-USE,
SINGLE VOLUME SOURCE FOR:

® Information on over 4,000 products.

® Over 6,000 company listings and phone num-
bers — both home and field offices.

e EBG EXCLUSIVE: quick access to over 1000
helpful catalogs through a timesaving Direct
Inquiry service.

® More than 1,400 pages of data.

Here is the international world of electronics at
your fingertips. Find suppliers. .. fast... accu-
rately ... and locally! Don't have a copy? Use
coupon below, today.

Electronics Buyers’ Guide

A McGraw-Hill Publication
1221 Ave. of the Americas, New York, N.Y. 10020

Yes, send me copies (copy) of the energy
saving Electronics Buyers’ Guide. I've enclosed

$20.00 (USA and Canada only; elsewhere send
$30.00). Full money back guarantee if not satisfied.

NAME

COMPANY

STREET

cITY

STATE ZIP

levwroducts_ inErngticma[

Types W61C, W62C, W63C, W64C and
WB5C multilayer ceramic capacitors have
minimum self-inductance and high reliability.
Standard are 50 V dc, 100 V dc, and 200 V,
dc versions with capacitances from 10 pF to
2.7 uF. Sprague, 19 chemin F. Lehmann,
1218 Geneva, Switzerland [468]

E=

The DVM96 is a digital multimeter using
dual-slope-integration principles. 1t has a
four-digit, seven-segment LED display and a
symmetrical differential input stage. Auto-
matic polarity and over-voltage indication
are optional features. SEL, 85 Nuernberg,
P.O. Box 2340, West Germany [469]

The Ceratron-E is a secondary electron mul-
tiplier for measuring electrons and ions. Am-
plification is 1 x 108. Unit is mechanically
stable and features high efficiency, low
noise and high-temperature stability. Avail-
able with and without funnel. Stettner & Co.,
856 Lauf, P.O. Box 7, West Germany [470]

Circle 222 on reader service card —>

Electronics/September 18, 1975



& NS
‘ARKLONE’K
for complete flux
removal without ultra-
sonics gives you:

% scrupulous removal of flux residues,
* the highest level of compatibility
with metals, plastics, rubber, etc.

* asimple, boiling liquid process.

* a safer process—low-toxiCity
solvent composition.

% economy—from low capital invest-
ment and minimal running costs.

* a unigue, highly-developed process
exclusively fromICl.

P

Inelectronics

cleaning
two brilliant
stars

stand out

Faced with the choice of a myriad
of solvents, you need to be certain
you're choosing the best. Which is
where ICl makes your job so much
simpler. Because the ‘Arklone’ range
of solvents includes all the features
of other ranges, PLUS
* ‘Arklone’ K and ‘Arklone’ W—
the twin stars of a super-solvent range.
* from ICl ALONE, the plant to
suit the solvent, to ensure you get a
perfect match.

% A world-wide technical service and
advisory representation at your
disposal to help you get the best from
your solvents.

‘ARKLONE’W

for effective cleaning
and stain-free drying
gives you.:

* an unrivalled cleaning effect—
dissolves both organic and inorganic
contaminants.

* rapid, stain-free water removal at
low temperature.

* the most penetrating solvent

for removing contaminants from
inaccessible places.

* high compatibility with materials
#* the option cf use in ultrasonic or
beiling-emulsion processes.

* safer working with non-flammabile,
low toxicity compositions.

1A

Z

Arklone &

star solvents in the electronic age—

light years ahead of the rest.

39E

ICI Mond Division, P.O. Box No. 13, The Heath, Runcorn, Cheshire, England.



Professional printed circuit boards

QUANTIFYING
YOUuR QUALITY

The deciding how much quality
you can use 18 the problem.

W can help you to define your needs
and also provide you with

the right quality. At the right price.
Your guarantee lies in

- our production facilities,

in our experience, and especmlly
1N our men

who are used to dealing

with the diversified requirements
of the international market.

. LAZINCOCELERE S.p.A.
13042 Cavaglia (Vercelli)-tcl. (O161) 96195 -telex 20039
Sales office:
20123 Milano-Via Meravigli, 4 -tel. (02) 863054 -tclex 35375

40E Circle 223 on reader service card Circle 224 on reader service card —>
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THERE ARE NO BETTER 'SCOPES
ON THE MARKET - 5212 5242 AND 5246
FROM SCHIUMBERGER

- CRT with quadrupolar lenses.
- 8 x 10 cm screen.

- Superb brilliance & definition.
- Rock steady triggering.

- 5 cm/ns writing speed.

5246
- Both Channels: dc to 300 MHz
1 V/cm to 10 mV/cm. Relay operated
attenuator in steps of 1, 2, 5.

- Input Impedance: 50 Q. SWR< 1.25
up to 300 MHz.
- Dual Timebase: 0.1 s/cm to 2 ns/cm  with adjustable hold-off.

with adjustable hold-off.

- Trigger: up to 300 MHz with a
selection of filters. Built in supply for
active probe.

5212 HERALDS

5242
- Both Channels: dc to 175 MHz
5 V/cm to 2 mV/cm.
- Input Impedance: 1 MQ/15 pF.
- DualTimebase: 0.5s/cmto2ns/cm

- Trigger: up to 200 MHz.
Other features as for the 5246.

A NEW TECHNOLOGY...

Vertical amplifiers 85 MHz
- Both Channels: dc to 85 MHz
5 V/cm to 5 mV/cm.
x 5 button gives 1 mV/cm 20 MHz
on Channel A.
Push button inversion of Channel B.
Push button display of trigger signal.
- Operating Modes: Channel A or B
A & B alternate - A & B chopped 1 us
A+ B.
- Signal Output: 25 mV/cm dc to
30 MHz 50 Q.
Visual indication of direction that
beams are off-screen.

Dual timebase 10 ns/cm
B1:1s/cm to 100 ns/cm.
B2: 0.1 s/cm to 100 ns/cm.
Push button x 10 expansion.
Variable delay on B2.
Variable hold-off.
Lamps show when speed is uncal.
and when single shot is primed.
- Modes: B1 alone
B1 bright-up by B2 - B2 delayed by B1
B1 & B2 mixed.

Trigger 100 MHz
- Internal: Channel A - Channel B
Channels A & B.
- External: dc to 100 MHz.
Level controls and indicator lamp.

CRT8 x10cm

This new tube was specially
developed for this range of
oscilloscopes.

Each group of deflection plates
is followed by a quadrupolar
electrostatic lens which, with the
15 kV PDA, gives extraordinary
brilliance and focus.

There is complete absence of halo
and recordings with ASA 3000 film
may be made without special
precautions.






OVER A THOUSAND 5043

Widely used in teaching and
in industry, as well as in numerous
laboratories, this range of
oscilloscopes can deal with all
measurements generally met and
combine accuracy with economy.
The functions provided and the
control layout make them all very
simple to use.

Just added to the range are the
5100, rack mounted 4 units high,
and the 5071 storage oscilloscope.

5043
- Both Channels: dc to 20 MHz
20 V/icm to 5 mV/cm.
Push button: 1 mV/cm 5 Hz to
1.5 MHz Channel A.
Inversion of Channel B.
A =* B operation. Delay line, 28 ns
visible.
- Timebase: 0.5 s/cm to 200 ns/cm
and x 5 expansion.

N SERVICE -

- CRT: 8 x 10 cm bistable storage
type having the following operating
modes:

- Normal: conventional P31 phosphor.
- Storage: writing speed

continuously variable from 40 cm/ms
to 500 cm/ms single-shot.

An integration
mode enables

- Trigger: dc, ac, +, —. internal,
external.

TV lines and frames. XY phase shift:
< 3°to 500 kHz.
Calibration signal.

CRT:8 x 10 cm the 's_cope
brilliant display. to write a fast
signal which
iy has a low

Rack mounting

version of 5043. repetition rate

at the

5041 maximum
As for 5043 but speed of
without delay 40 ns/cm.

Erasure is automatic

or by push button.
Maximum storage time approximately
1 hour.

5071
This storage oscilloscope has the
same specification as 5043 except
for the following:
- Bandwidth: dc to
10 MHz.
- Timebase: addition

of single-shot

with indicator lamp
for priming.

Schlumberger

SCHLUMBERGER INSTRUMENTS ET SYSTEMES

ETABLISSEMENT DE SAINT-ETIENNE,
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Please print or type.

Circle the number on the
Reader Service postcard
that corresponds to the
number at the bottom of the
advertisement, new product
item, or new literature in
which you are interested.
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check the appropriate in-
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Electronics Reprint Service

Bulk reprints of editorial matter can be
ordered from current or past issues. The:
minimum quantity is 500 copies. Prices:
quoted on request: call 609-448-1700-
Ext. 5494, or write to address below.

Bringing Sight to the Blind
8 pages $2.00
Key no. R-408

Logic’s New Design Tools
16 pages $3.00
Key R-406

U.S. Market Report
28 pages $2.00
Key R-404

European Market Report 1974
24 pages $2.00
Key R-402

Japan Market Report 1974
18 pages $2.00
Key R-400

The Pervasiveness of Electronics
Complete issue 284 pages $2.00
Key no. R-328

The Optical Spectrum
$2.00 Key no. R-326

Semiconductor Memory Systems
16 pages $3.00 Key no. R-324

New Electronic Displays
10 pages $2.00 Key no. R-322

Planar Interconnection Techniques
13 pages $3.00 Key no. R-320

Automotive Electronics
16 pages $3.00 Key no. R-318

Hybrid Circuit Technology
16 pages $3.00 Key no. R-316

Leadless, Pluggable IC Packages
Reduce Costs 7 pages $2.00
Key no. R-312

Penetration Color Tubes are Enhancing
Information Displays 6 pages $2.00
Key no. R-310

Program for Transition from Non Linear
to Linear Transistor Model
6 pages $2.00 Key no. R-308

Charge Coupling Improves Its Image
8 pages $2.00 Key no. R-306

Electromagnetic Spectrum Chart
Key no. R-213  $2.00

Electromagnetic Spectrum Report
16 pages plus Wall Chart $4.00
Key no. R-211

Active Filters
96 pages $4.00 Key no. R-032

Circuit Designers Casebook.
182 pages $12.00 Key no. R-031

To order reprints or for further informa-
tion, please write to:

Electronics Reprint Department
P.O. Box 669
Hightstown, N.J. 08520

Only orders with cash, check, or money
order will be accepted. No invoicing will
be done.
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|One of these is a new solid state switch.

The switch on the
left is the V3. A mechani-
cally-actuated snap-action
switch the siZe of a postage
stamp. It was an industry
tirst when MICRO SWITCH
introduced it in 1943. And
it's gone on to become the
industry standard, with
hundreds of millions in use
worldwide.

[The switch on the
right looks like the V3. -
Mounts like the V3.1t's even
actuated like the V3. And
that’s exactly, where the
similarities end. Because

it's all 5olid state inside.

Designed around a
Hall-effect integrated
circuit perfected by MICRO

J1SWITCH, the X1 has been

madeto prov1de every bene-

fit of true solid state design

without the necessity of get-

ting out of mechanical control.
Because the XL is all

solid state, there are no

| contacts to bounce or

the Hall-effect integrated
circuit has been pertor-
mance tested through over

L 12 b]lhon operations without

Ia smgle faﬂure Unlike -

become contaminated. And

standard mechanical
switch designs, the XL can
also interface directly with
other solid state com-
ponents. Its 20MA output
eliminates the need for
amplifiers, in most applica-
tions. And you can order it

" with either current sinking
"'or current sourcing outputs.

It needs very little
force for actuation—down
to 10 grams. Even less_with
a lever. And the choice of
actuator styles is the same
as for the V3: over 500
different actuators in all.
Including simple pin
plunger, straight lever: simu-
lated roller or roller lever.

Power supply
requirements are also
flexible. 5 VDC or 6 to 16
VDC with built-in regulator,
over a temperature range of
—40°C to +100°C.

So the XL obviously
offers sdbme unique advan-
tages. It's just one of a wide
range of MICRO SWITCH
solid state designs that do.
Including a complete range
of magnetically operated
solid state position sensors,
like the ones pictured here.

Circle 56 for Data, 57 for Salesman Call

important that you can't tell which one.!

If you'd like more
information on the XL, or
any of the other MICRO
SWITCH solid state switches,
call your nearest MICRO
SWITCH Branch Office or
Authorized Distributor. Or
write for literature.

We'll tell you the ad-
vantages of solid state design
in your particular application. =

And about a switch
that looks very familiar. But -
works like nothing you've
ever seen.

Products shown are actual size.

MICRO SWITCH

FREEPORT.ILLINOIS 61032
A DIVISION OF HONEYWELL

‘MICRO SWITCH products are av-;ﬂable worldwide ihrough Honeywell International.




8% wins!

65 wins!

7 wins!

5/000 wins!

Play the Model 1858
numbers game.

You getup to 18 channels in this com-
pletely self-contained data acquisition
system.

The Model 1858 is an unbelievably
short 8% inches high, including plug-in
signal conditioning and internal paper
take-up.

The 65-pound-light 1858 is easy to
take anywhere, can be used inarack, on
a table, on the seat of a car or plane.

You get up to 7-inch trace amplitude
for all channels that allow common
baseline recording . . . the most useful
and accurate record available.

Each channel has dc to 5,000 Hz re-
sponse, (15 kHz squarewaves) and with-
out amplitude restrictions for superior
transient recording capability.

42 & 120 win!
+0.1 wins!

1870 wins!

1887 wins!

And the 1858 wins in dozens of other ways you
can't put a number on. Like constant trace width at
all writing and chart speeds, yet without adjustment.
And the elimination of overshoot and distortion of

Honeywell Model 1858

Data Acquisition
System p. <

TEST 3
INSTRUMENTS
DIVISION

Honeywell

You get 42 discrete paper speeds,
from 0.1 to 120 inch/sec.

Precision time lines, accurate to
+0.1% across record width each 0.001,
0.01, 0.1, 1.0 or 10 seconds, each tenth
line accentuated and selected interval
coded.

New 14-channel 1870 housing permits
up to 32-channel capacity, but adds only
5% inches to height. That's only ¥2-inch
per channel!

This new plug-in signal conditioning
module (one of 7) provides simulta-
neous input signal conditioning for
magnetic tape recording and the 1858
for parallel recording or serial record
and playback from tape to the Model
1858.

wave pulses and other transient data.

For complete technical specifications, call or write
Lloyd Moyer, Honeywell Test Instruments Division,
P.0.Box 5227, Denver, CO 80217 (303) 771-4700.
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Whatever your
application,
you can't lose.

Automotive Vibration Testing.

In this instance, recording yaw and rotational movement of an
eight-cylinder engine on its flexible mounts about a vertical axis
through the center of gravity.

|

C?n_l;lﬁcr ahi Daté‘Communications
Trouble-shooting.

By recording the transmitted and received data, bit by bit, in
detailed analog form, the causes of those difficult-to-solve
communications problems — equipment or programming
related — can be readily identified.

[ ] [ ] | ]
Diesel Engine Testing.
Visicorder records pressure variations in the exhaust manifold,

cylinder, and intake manifold. These "‘heart beats’ were taken
through a series of complete combustion cycles.

Bioméaical Resea;rch.

In cardiovascular diagnostics, the Model 1858 provides
simultaneous multichannel recordings for valuable diagnostic
information.

Applications Plus.

~al
s l! N II I e '2\\;

Research and Develo mct.

More and more laboratories are discovering the Honeywell
Visicorder is an unusually versatile instrument capable of
delivering the most readable and accurate record available.

The 1858 has the capability. Its portability, versatility, ease of operation

and matchless record make it the best system for most situations.

For Demonstration circle 61



ACCUTEST WATCH CIRCUIT

TEST SYSTEM
TERADYNE MODEL J193

MEMORY READOUT TATRORY UTPUT ¢
i ' EXPECTED
ATeGONY Fatl DATA
<9 )
)
d =
TEST AEwwLY DEVICE
DATA s
o o
ADORESS DATA x = LI S S IR
TEST IN PROGRESS AUXILIARY OUTPUT
o p S e Tl TR L U S T LT R o 5, s, Wh. b g
L ALARM REJECT CAUSE AUXILIARY OUTPUT MASK

BIN/CATEGORY
SELECT

OPERATION CONTROL
sonezCuUTIvE aTor ragen raves S
BT (53R wallithce  aclier  aditer TRy neYalETon

Teradyne has a test system built specially for
people who check the time thousands of times a
day.

Teradyne’s new J193 Watch Circuit Test Sys-
tem performs a variety of functional, parametric,
and time-base tests on semiconductor timekeeping
circuits. These inciude watch, clock, and timer
circuits and modules.

Capable of testing devices with as many as 57
pins, the system can handle up to 48 outputs and
16 control inputs as required. It can also provide
three device bias supplies and six clock functions
that can be applied to any pins.

A Dedicated Keyboard.

The main advantage of our pro-
gramming keyboard is that you
needn’t be a programming wizard
to use it. Virtually all test plans are
generated, easily edited, and
entered using the keyboard, which
can be kept in tamper-proof secur-
ity away from the testing area.
The J193 allows you to think in
terms of what you want to test
without first having to translate '
it into test-system terminology.

CAYZGONY
cAYgacay AL TOTAL
e rTorals TESTED

EILLE

READOUT CONTROL. ]

-.. acn
BT PR S

MACHINE

Test programs can be stored on magnetic cards
using the card loader. And, as you would expect,
the system interfaces to most wafer probers and
automatic handlers.

High Throughput. High Yield.

Whether you're a watch maker or a semicon-
ductor manufacturer, you can count on the J193 to
eliminate bad parts before they cost you an extra
cent of time, expense, or damaged reputation.

The J193’s completely optimized design means
that the system throughput is limited only by the
speed of the devices being tested. And you receive
that high throughput at the lowest possible cost.
That'’s yield. And that’s important.

If your time is money, find a minute

to write Teradyne. Teradyne, Inc.
183 Essex Street, Boston,
Massachusetts 02111. In Europe:
Teradyne, Ltd., Clive House,
Weybridge, Surrey, England.

Teradyne will be conducting a
one-day seminar on waltch
ctrcut testing
November 12th in
Palo Alto, California.

Write for details.

j ERADYNES

CHICAGO (312) 298-8610/DALLAS (214) 231-5384/NEW ENGLAND (617) 458-1256/NEW YORK (201) 334-9770
SUNNYVALE (408) 732-8770/LONDON (0932) 51431/PARIS 265 72 62/ROME 59 47 62/MUNICH (089) 33 50 61/TOKYO (03) 406-4021




Probing the news

Fast MOS moving in

New designs and processes are opening the way
for products that retain traditional advantages

By Bernard Cole, San Francisco bureau manager

The bipolar manufacturers’ chal-
lenge to metal-oxide semiconduc-
tors—faster, denser devices—has
provoked a counterchallenge from
the MOS makers. They are develop-
ing MOS static designs and processes
potentially with bipolar speeds in
addition to the existing advantages:
high speed-power products and high
packing densities.

In the next few months, several
1,024-bit static MOS random-access
memories will be introduced that
are pin-for-pin compatible with
Fairchild’s successful 1-kilobit
Isoplanar bipolar random-access
memory—the 93415/93425. Close
behind are 4,096-, 16,384- and
32,768-bit read-only memories with
speeds in the 50-to-100-nanosecond
range, as well as several medium-
scale-integrated random-logic de-
signs that compete on a one-to-one
basis with many standard low-
power Schottky transistor-transistor-
logic products. Six to nine months
from now, systems designers may
begin to see 4-k static MOS RAMS
that, besides blunting I2L’s drive
toward higher-density designs, may
attract users away from what may
seem to be more complicated 4-k n-
MOs dynamic RAMs. In addition, LSI
microprocessors are in the works
that not only take up less chip space
than present MOS devices, but are as
fast as Schottky bipolar versions.

To achieve all this, several com-
panies—among them Intel Corp.,
Signetics Corp., Monolithic Memo-
ries Inc., Mostek Corp., American
Microsystems Inc., Dmost Inc., Hi-
tachi Ltd., Toshiba Ltd., and Nip-
pon Electric Co. Ltd.—are looking at
three or four specific approaches.
These include the use of ion implan-
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tation to get as much speed as pos-
sible out of the standard n-MoOS
structures; D-MOS, to get shorter
channels out of ordinary 5-microm-
eter photolithography by using a
double diffusion through the same
oxide window; and v-MOS, a new
short-channel V-groove logic struc-
ture that uses only 10-um contact-
print lithography for high-perform-
ance devices with channels 1 pm
long. Farther ahead is the possibility
of using electron-beam lithography
for submicrometer n-MOS, D-MOS
and v-MOs short-channel structures.

Speedy MOS RAM. Intel Corp.’s
newly announced l-k static RAM,
the 2115/2125 [Electronics, Sept. 4,
1975, p. 120], shows what is possible
with ion implantation and a tight n-
MOS process that’s been optimized
for speed. Boasting a system power
dissipation that is 35% lower than
their bipolar counterparts, Intel’s
devices are pin-for-pin compatible
with Fairchild’s 93415 and 93425
Isoplanar 1-k static bipolar RAMs.
The parts come in three speeds: the
2115-2 and 2125-2 with maximum
access times of 70 ns; the 2115 and
2125, with 90 ns, and the 2115-4 and
2125-4, with 120 ns. But since n-MOS
is being pushed to the very limit of
present lithographic techniques, the
Santa Clara, Calif., company is also
working on D-MOS.

Signetics Corp. in nearby Sunny-
vale is hedging its bets, too. While it
has built 1-k D-MOS static RAM pro-
totypes, it is focusing most of its
memory efforts on n-MOS tech-
nology. According to Fred Kash-
kooli, n-channel and new-process
development engineering manager,
the firm will have an ion-implanted
60-ns to 80-ns 1-k static n-MOS RAM

SOURCE GATE DRAIN
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Structures. Top photo is closeup of 256-bit
shift register built using V-MOS techniques.
Beneath it is diagram comparing structures
of n-MOS and D-MOS devices.

in production by the year end.

But D-MOs has not been aban-
doned, says Tom Cauge, D-MOS
project manager at Signetics. “Much
of our effort has been spent on de-
veloping, on a custom basis, D-MOS
LSI equivalents of many of the bipo-
lar TTL designs,” he says. One such
circuit, built for demonstration pur-
poses, was a pin-for-pin replace-
ment of the transistor-transistor
logic 7485, a 4-bit binary magnitude
comparator, but with the output
sink and logic levels of the 740LS
series. At 64 by 55 mils, the 45-gate
chip is 60% the size of the TTL part.
Average delay per gate is 4.1 ns, and
average power per gate is 2.5 milli-
watts. And while the average power-
delay product is 70 picojoules,
Gauge says that when properly con-
trolled, the parts had a power-delay
product of 26.7 pJ.

At Dmost Inc. in nearby Sara-
toga, president Joseph Kocsis and
his co-workers are building pro-
totypes of a 120-by-144-mil 4-k ROM
that is pin-compatible with Intel’s
Schottky bipolar 3304 and has an
access time of 65 ns. In design, he
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says, are 16-k and 32-k ROMs as well
as several RAM prototypes.

Japanese efforts. At Nippon Elec-
tric, researchers have developed a 4-
bit D-MOs arithmetic and logic unit.
At 2 volts, it runs at a gate speed of
less than 2 ns—almost as fast as
emitter-coupled-logic gates—but the
entire chip dissipates less than 1 mw

per gate, giving it a speed-power
product of 2 pJ. Total propagation
delay is only 32 ns, and density is
141 gates per square millimeter.
Nippon is also developing buffer
memory peripheral decoding chips
using its version of D-MOS, called
DSA MOs. It is advancing from 50-
to-100-gate chips to experimental
LsI chips with more than 1,000 gates
or about 256 memory bits.

Hitachi, at its central research

Now -

for computer logic
8 switching...

. a high-reliability
mini-REED

that also handles
400 volts.

& Our RI-21 mini-reed switches have a steady state failure rate
of less {than 10-8. They're perfect for high reliability
switching in computers and peripherals, and will
withstand transients of up to 400 volts. .. 600 volts
on request. High purity Ruthenium alloy contact-
material gives the RI-21 a contact rating of 10
volt-amps with a contact resistance of .140 ohms
and a minimum life of 10 million cycles even with
very low loads.
For DIP relay applications we offer a low amp-turn selection
which gives low power consumption at no extra cost.
Our “‘continuous batch’ manufacturing process includes
QC requirements so high that one sample-failure condemns
the entire batch to rejection. This automated manufacturing
process permits us to give consistent quality and to include
each customer’s required improvement in every reed. Superior
glass-to-metal seals and the use of our own patented glass
allow the RI-21 to retain its pressurizing gas for holding off high
voltage transients.
CONTACTS: Form: Type A, spst, n.o.
Resistance: 140 milliohms typical
Rating: 10 v-a maximum
Breakdown Voltage: 400 volts, minimum
Actuating Field In a 3%-inch coil: RI-21/3A—12-26 A.T.

RI-21/3B—23-40 A.T.
RI-21/3C—-37-53 A.T.

ENVELOPE: Length: 0.590 in., maximum ® Diameter: 0.100 in., maximum

RELIABILITY: Life Expectancy: 10 x 10* operations, minimum
Failure Rate: 10-® maximum at 90% confidence level with
a resistive load of 24 mA at 14 V,
Write or telephone for samples, prices, and for technical data:
Amperex Electronic Corporation, Product Manager, Reed Switches,
Hicksville, N.Y. 11802. Telephone: 516-931-6200.

Amperex

TOMORROW § THINKING % TODAY'S FRODUCTS

Sold theough
North American Philips Elecironic Component Corporation
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laboratory, has two projects going
on in high-speed n-MOS. One is DSA
on SOS, in both logic applications
and linear microwave circuits,
where one aim is to take advantage
of the lower capacitance of the sOs.
The second is a short-channel n-
MOS project that has already pro-
duced a 21-stage ring oscillator with
a total of 43 transistors on one chip.
The device’s propagation delay is
0.66 ns per stage, and its power
drain is 0.18 mw for a speed-power
product of 0.12 p3. Channel length
is 2 pm with a drain voltage of + v
and a substrate bias of -3 v. Punch-
through breakdown voltage exceeds
10 v even for channel lengths as
short as 1.5 um. And at Toshiba, a
16-bit central processing unit is
being developed using an n-Mos-
on-sOS substrate.

Bipolar lessons. But promising as
these devices are, they all suffer
from the same drawback: they are
basically surface structures and as
such highly dependent on the reso-
lution of photolithographic tech-
niques. Taking a lesson from high-
speed bipolar processing and de-
sign, T. John Rodgers of Stanford
University’s Electronics Lab has
built 5-v random-logic circuits using
V-MOS that are 20% faster, use a
quarter the chip area, and have one
sixth the power dissipation of pin-
for-pin compatible gold-doped TTL
MSI circuits. On-chip v-MOS delays
are in the 2-to-3-ns range, and off-
chip drive capability exceeds 50
megahertz with six TTL loads.

To achieve these characteristics,
Rodgers exploits the fact that diffu-
sions can be controlled to within 1-
pm widths. “v-MOS transistors are
nothing more than vertical n-MOS
transistors whose gates are formed
on the face of V groove, which is an-
tisotropically etched through these
diffused layers by means of ordinary
10-pm contact-print lithography.”

In one layout study using a static
NOR logic schematic for a full adder,
V-MOS needed only 23,200 square
mils as against n-MOS’ 48,000 and
I2L’s 32,400. Rodgers, who has acted
as a consultant to several semicon-
ductor firms in San Francisco’s sili-
con valley, says interest and activity
in V-MOS is high and predicts that
within six months to a year “we’ll be
seeing a lot of interesting designs.”[]
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The right DMM decision means
1V sensitivity, 0.03% accuracy,
and a $425 price.

Introducing HP’s 3465A DMM.

Now you have a five-function DMM with the needed ac-
curacy, sensitivity, and low cost to solve your bench or field
service requirements. See how HP’s 3465A Digital Multim-
eter combines capability, convenience, and confidence with
low cost to bring you to the right decision.

Capability: Take a look at the front panel. It has all the
functions and ranges you’d expect, and more. You get ohms,
ac/dc volts, and ac/dc current. Extra resolution is obtained
with a full-scale readout of 19999. Accuracy is +0.02% of
reading +0.01% of range on dc, meeting the needs for most
field or bench applications. The 10 mV dc range and 100
mV ac range provide performance typically found only in
more expensive 5%2-digit multimeters.

Convenience: The 3465A’s functional design means easy
rack and stack with other instru-
ments in the lab, while its compact-
ness and low power consumption
result in a handy field-service in-
strument. It will operate from four
different sources of power: 1) Four
standard D-cell** batteries. 2) The
ac line using an HP hand-held calcu-
lator charger. 3) The ac line using
its own internal power supply. 4)
Rechargeable Nickel Cadmium
batteries.

Confidence: Fewer components and higher reliability are
achieved through the use of a newly developed Tantalum-
Nitride on Sapphire thin-film resistor. Easy calibration and
improved performance are obtained with a new dual-slope
integrator that uses a single reference supply. All these design
features, plus input protection, give you the performance
you’d expect from HP.

Cost: The standard 3465A costs $500* and is equipped
with an internal power supply, a battery recharging circuit,
and Nickel-Cadmium batteries. If you don’t need the re-
chargeable batteries, order Option 001 for $480* and save
$20*Order Option 002 for $425*and save $75*by powering
the HP 3465A from dry-cell batteries. Also, Option 002 can
operate from the ac line when using one of HP’s Model
82002A chargers (supplied with
most HP pocket calculators).

When you consider its capability,
convenience, and cost, you can be
confident that the 3465A is the right
decision. Contact your local HP
field sales engineer, or, write for
more information.

*Domestic U.S.A. Price Only **U-2 Batteries in Europe

HP DVM...
the right decision

3465A DIGITAL MULTIMETER
HEWLETT. PACKARD

10m 100m 1 10 100
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HEWLETT %PACKARD
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What's new

In solid state...

RCA delivers the

Gate-Turn-Off SCRIn

Twelve SCRs offer
exceptionally cost-
effective switching.

You've heard the promise
of the GTO: a dependable, cost-
effective switch that requires
only a short negative power
pulse to the gate for turn-off.
You've heard it a number of
times, from a number of sources.
Now RCA makes that promise.
And delivers it with product.

Right now, you can choose
from 12 RCA 8.5-ampere GTO
SCRs available from RCA or
through your distributors. At
prices ranging from $4.13 to
$11.47 for 1 to 99 units, from

$2.50t0 $6.95 at 1K.

Marriage of Technologies
RCA is in GTOs to stay. Be-

cause we're that confident of
the technologies that made them
possible. What we've done is
combine high voltage thyristor
technology with high speed
transistor technology.

And we've packaged
the result in the popular

SWITCHING CHARACTERISTICS
For high-, medium- & low-frequency applications.

G5001 G5002 G5003

VGRRM 70V 70V 50V

ITGQM 15A 15A 15A

t tS 1us 1.5us 5us
9q —

tf 1us 2us 5us

{ tq 1us 1us 1us
gt S

t, 1us 2us 2us

JEDEC TO-3 hermetic package.
You get everything a con-

ventional 8.5-ampere SCR

offers: normal inrush handling

capability, pulse turn-on, and

an operating range to 125°C.

The gate turn-off capability is

a bonus.

ANODE CURRENT (fa}-A

IVE CURRENT tlgqm)-A

TURN OFF GATE DR

Relationship between anode current {(on-state),
turn-off gate-drive current, and time, showing
reference points for definition of gate controlied
turn-off time (tgq)

RCA. Powerhouse




promise of the
an 8.5 ampere series.

INVERTED BASE
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Specifics of the devices are:
INVERTED P BASE. Epi-
taxially grown, for high gate-
cathode voltage breakdown,
permitting larger device area
resulting in higher current
handling capability. And with
simple geometry which permits
low production cost.
ASYMMETRICAL N BASE.
This results in higher forward
blocking voltage and thinner

PUNCHTHROUGH BARRIER

wafers for higher switching
speeds.

BUFFER AREA. Achieves
lower current density during
final turn-off stage. Basically,
the turn-off in this area is tran-
sistor action rather than SCR
action. This prevents the forma-
tion of high density current
filaments. The net resultis a
device with higher current
handling capability.

Absolute maximum values
100V types 200 Vtypes 400V types 600 V types
Repetitive Peak G5001A:70V | G5001B: 70V | G5001D: 70V | G5001M: 70V
Reverse Voltage | G5002A: 70V | G5002B: 70V | G5002D: 70V | G5002M: 70V
G5003A: 50V | G5003B: 50V | G5003D: 50V | G5003M: 50v
Repetitive Peak
Off-State Voltage 100V 200V 400 V 600 Vv

BUFFER AREA

More to Come

Right now, RCA GTOs are
8.5-ampere devices with a
choice of 4 voltages, high peek-
to-average current ratio, 20 kHz
operating frequency, 125C
operation. But this is only the
beginning. RCA is currently
developing higher current and
higher speed devices. And
you'll be hearing about them
soon.

To find out more, contact
your local RCA Solid State dis-
tributor. Or RCA.

Write: RCA Solid State. Box
3200, Somerville, New Jersey
08876; Ste. Anne de Bellevue
810, Canada; Sunbury-on-
Thames, U.K; Zuji Building,
Tokyo, Japan.
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Probing the news

Components

Slow 76 pickup seen

While manufacturers don’t expect 1976 sales to equal those of 1973-74,

some plan to add capacity next year to head off 1977 shortages

by Lucinda Mattera, Components Editor, and Larry Armstrong, Midwest bureau manager

Like the rest of the semiconductor
industry, makers of traditional com-
,ponents are waiting for the boom to
start [ Electronics, Sept. 4, p. 75]. But
they are forecasting conservatively.
Although most agree that the
hoped-for business upturn has
started, they don’t see sales for the
upcoming year reaching the peaks
of 1973 and 1974. But some are al-
ready planning to boost production
capacity before 1976 is out to fore-
stall any possible shortage in 1977.

“Every month, for the last four
months, has been better than the
previous one,” notes Stanley J. Ku-
kawka, president of Allen-Bradley’s
Electronics division, Milwaukee.
“It’s not a flash in the pan—it's a
good strong trend,” he adds. By the
end of 1976, Kukawka feels, book-
ings at the resistor company may
approach 1973’s level. “But [I've
heard several people say that 1976
will be the best year ever, and I take
issue with that,” he says. “Starting
from where we are now, we couldn’t
possibly exceed 1973 by a substan-
tial amount.”

Kukawka expects demand to
meet the company’s 1973 capacity
in mid-1977, assumiqg no more ca-
pacity is added. However, Allen-
Bradley is adding production lines
now, particularly in new products
that promise to have long life and
good market potential. For ex-
ample, capacity for cermet film re-
sistors, thin-film resistor networks,
and trimmers is being doubled. “In
terms of total capacity, that’s on the
order of a 10% to 15% increase,”
Kukawka notes.

Gradual rise. Although capacitor
shipments are still considerably off
from 1974 at the Centralab Elec-
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tronics division of Globe-Union
Inc., Milwaukee, the company is
seeing a gradual increase in the
requests for shipments. “The last
two months have been unusually
strong for our distributor business,”
says William L. Fowler, marketing
vice president, “and we consider
that evidence that most inventory
buildups, if not totally, are mostly
depleted in the capacitor area.”

Centralab had enough excess ca-
pacity in June to double its capaci-
tor output, but shipments since then
have been growing by around 5% to
10% a month. Fowler expects de-
mand to reach capacity in the sec-
ond or third quarter of 1976. “By
the third quarter next year, we’ll be
shipping at the highest level we ever
have,” he says. Lead times—which
now are six weeks—will probably
start stretching out in the first quar-
ter of 1976, he adds.

At the Helipot division of Beck-

CAPACITY
14

DEMAND

man Instruments Inc. in Fullerton,
Calif,, sales for 1976 are expected to
be 15% to 20% ahead of those for
1975. However, points out Leslie W.
Chapin, division manager and cor-
porate vice president, “We don’t
think the turnaround will be very
sharp. The second half of 1976 will
be strong, but not going like gang-
busters.”

Also forecasting conservatively
for its resistor, capacitor, connector,
and motor businesses is the Elec-
tronic Components division of TRW
Inc. in Los Angeles. “Yes, we have
hit bottom and are now noticing a
mild upturn, but nothing dramatic,”
notes James E. Gwyn, manager of
market research and analysis. Much
of the increase is coming from the
automotive and home entertain-
ment areas, but there is still no no-
ticeable pickup in such industrial
areas as computers, telecommunica-
tions, and instrumentation, says
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Gwyn. “We foresee a very slow
pickup in the second half of 1975, a
moderate increase in 1976 overall,
with possible acceleration going into
1977.” Demand and capacity will
not meet in 1976 for TRW, and it’s
even doubtful that they will cross in
1977.

Relay shipments at C.P. Clare &
Co. were down drastically—25% or
more—in the quarter ending May 1,
compared to the same quarter in
1974. “We expect 1976 to be up
over 1975, but not to 1974 levels.
However, the order level of 1974
might be reached by the end of
1976,” says Robert E. Axthelm, na-
tional sales manager for the Chi-
cago-based General Instrument
subsidiary.

Light business. Replacement
business—as heavy as 60% in com-
puter and business equipment mar-
kets—tends to flatten economic
cycles for manufacturers of mini-
ature incandescent lamps. For ex-
ample, Chicago Miniature Lamp
Works reports that its quarter end-
ing in May was down only 11% to
12% from the same quarter in 1974,
which was a peak period. The com-
pany, another Chicago-based Gen-
eral Instrument subsidiary, is pre-
dicting a year that will be up about
3% over 1974, and 1974 was 8% to
10% better than 1973.

“We think it’s premature to say
that business has turned around,”
says William E. Curran, vice presi-
dent and general manager. “When
demand for lamps in end equip-
ment goes up, it’s almost a 2:1
swing, so we think we’ll see a signifi-
cant upturn within a couple of
months,” he notes.

Although second-quarter business
at Cherry Electrical Products Corp.,
Waukegan, Ill., was about half of
what it was in the same period for
1974, the switch company thinks the
upturn has started. “Shipments in-
creased slightly in July and August,
and orders were up sharply, al-
though they’re still down from
previous years,” says Walter Cherry,
president. Switch demand won’t
meet the company’s capacity for
about three years. “We've got a lot
of capacity, and the switch market
grows about 7% in good years—
which is to say, we hardly keep up
with inflation,” Cherry points out. (]
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RETICON's SAD-1024 Serial Analog
Delay is the most recent in our line of
analog signal processing devices. It is
designed for variable or fixed delay

of analog signals including various
audio applications (e.g., reverberation,
echo and chorus effects in electronic
organs and musical instruments,
speech compression, voice scrambling,
etc.) It is packaged in a 16 lead DIP
and is priced at less than 1¢/bit in
OEM quantities.

Other units offer up to 12 MHz sampling
frequency, independent read-in/read-out,
and can be used to perform analog
storage, digital filtering, convolution,
correlation, real time Fourier transforms
and many other functions.

There are over 70 salesmen and 16
distributors to serve you worldwide.

RETICON

910 Benicia Avenue
Sunnyvale, Ca. 94086
(408) 738-4266
TWX:910-339-9343
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65 watts .
of reliable power

in frequencies
of 10 to 2500 MHz.

And here’s what we built into our
new 15122,

solid state circuitry

short and open circuit protection
frequency stability +.001%
external pulse or AM modulation
internal square wave modulation
low tube cost/operating hour
qualified to MIL-STD-461 and 810

You have now

It has six different plug-in heads

Model
6047
6048
6049 200-500
6050 400-1000
6051 1000-2000
6052 2000-2500

ended your search

for a stable, reliable

65 watt oscillator.

Just call or write for
detailed engineering data.
Or ask for a demonstration

MCL, INC.,

10 North Beach Avenue,
LaGrange, lilinois, 60525.
(312) 354-4350
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Model 2427

Autorsnging Eleciranie Voitmeter

Type 2427
o

Auto | Vol | vonr | eBuv| oy | dBm

DIGITAL-AUTORANGING-
TRUE RMS VOLTMETER

B DC or 0.5Hz to 0.5 MHz
W10 mV to 300 V FSD

M Linear or log readout

B BCD output

B Price ........... $2,180

Call or write us at 5111 West 164th St.,
Cleveland, OH 44142; 216/267-4800 to

receive more date. |

=

B&K Instruments, Inc.?/,’ |\\\T:

Bruel & Kjaer Precision instruments
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__ Probing the news _

the Santa Clara Electron Devices
group, also would support Feerst—if
he did his work outside the 1EEE.
Perhaps representing the feelings
of a majority of his peers is Ted Ka-
mins, an engineer at Hewlett-Pack-
ard Co. “I have mixed feelings,” he
says. “In certain ways, I'm unhappy
about the way the organization
goes, like in technical activities.
However, I don’t know if the politi-
cal aspects should be handled
through this organization or an-
other.” Another Bay Area EE, Justin
Rattner of Intel Corp., who believes
the IEEE should become more active
politically, is leaning toward Feerst.
Opinions vary. On the East Coast,
James E. Shepherd, Boston area sec-
tion chairman, says, “I can’t agree
that we need reform the way Feerst
uses the word. He implies that
something is wrong with the organi-
zation.” And an academician mem-
ber in Boston points out that Feerst
has a better chance this year than in
past years. “He advocates restricted
entry into the profession, so he may
gain the votes of the people who are
out of work.” And another engineer
and Feerst supporter says, “Feerst is
concerned with the fellow who is a
practicing engineer. The IEEE
should be concerned with the wel-
fare of the engineer. Feerst is.”
Speaking for the establishment
that Feerst hopes to reform is Ar-
thur P. Stern, now IEEE president.
“No real issues,” are involved, he
says. “Rather, the election is be-
tween an outstanding man, Joe Dil-
lard, whose most impressive quality
is high integrity, and who has taken
a forthright, progressive stand, and
the opposition candidate, who is
making irrational statements.”
Whoever wins, the candidates
agree that the IEEE presidency is a
time-consuming job. Dillard plans
to work seven 12-to-15-hour days,
while Feerst would devote four 10-
hour days to the IEEE. And running
can be expensive: Feerst estimates
his campaign cost at $6,000 to
$8,000 in personal expenses; Dillard
says the travel is expensive. O

ﬁeponing for this article were Judy Curtis, San Francjsco;
Pam Leven, Boston; Ron Schneiderman, New York: and
Larry Waller, Los Angeles.
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At Telonic, we do 5 things well.

SWEER DISPLAY. FILTER. ATTENUATE.

) For example, Telonic sweep generators are used in well over 5,000
%. labs and production lines internationally. With a 20-year history of
. specialization in sweeper design, we invite any comparison with our
newest solid-state 1200-Series. They offer you a broad choice of
= frequency ranges to 1.5 GHz, selectable band widths, precise frequency
- marking, and real-time dependability.
y To make your test results even more visible, we also provide
large-screen X-Y display oscilloscopes in single and dual trace versions,
Models 121 and 122. Their sensitivity and stability make them well suited for
the design bench or the production area. And for the OEM who wishes to incorporate a display
in his own system, we even supply a naked display (Model 4060) —no case —just a basic chassis,
interfaced to your specifications.

In the filter business, our customers in instrumentation, radar, E.W. and communications
make up the top 100 of the electronics industry. The product line extends from low pass
and band pass tubulars to cavities, interdigitals, combline, subminiature, and tunables, up to
12 GHz in some models. In addition to fine performance, these filters offer the user two other
significant advantages —low price and fast delivery.

Our attenuators are another first choice by major instrument manufacturers. We use thick film
substrates for precision and extra long life. We keep them small to minimize panel space. We design
them for handling high power to simplify circuitry. We even modify them to meet your requirements.

And that 5th thing we do well is to back up our products —like our 5-year warranty on filters.
With over 36 offices nationally, and 35 distributors overseas, Telonic has a man close at hand
to assist you with application know-how, replacement parts, and service.

The information number below will provide
a short form catalog, but if you need
information on specific products
right now, phone or write
our Marketing Department
directly.

-

S / ) v
Telonic Altair

2825 Laguna Canyon Rd. - Box 277, Lagun Beach, California 92652 - Tel: 714 494-9401 - TWX: 910 596-1320 - Cable TELENG

Telonic-the No. 1 name when you want to sweep, display, filter or attenuate.
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Irwin Feerst Joseph K. Dillard

Probing the news

Careers

Feerst, Dillard discuss the issues

IEEE’s presidential candidates reply to six questions on topics ranging
from the institute’s structure to pension plans and age discrimination
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Because the IEEE presidential election is important for
the future of the institute—and because an informed
voter is better able to choose intelligently—Electronics
has asked both candidates, Joseph K. Dillard and Irwin
Feerst, to respond to a series of questions on issues be-
fore the IEEE today. Each candidate prepared written
statements reproduced below with only minor editing to
make them conform to space requirements. Here’s how
they feel about the issues:

What are the strengths of the IEEE today?
Dillard: The great strength of the IEEE is its technical
excellence. Each year we sponsor over 200 financially
successful conferences for the benefit of our members,
and we produce more than 40 publications, most of
which are recognized worldwide as standards of excel-
lence in their respective fields. The IEEE is also develop-
ing strength in the professional activities area where 1
believe we have made a sound start. I am particularly
pleased with our progress in establishing fruitful rela-
tions with the executive and legislative branches of the
(Federal) Government. We are beginning to be a real
factor in providing technical expertise to the estab-
lishment of national priorities and to the solution of
many societal problems.
Feerst: 1 suppose it is fashionable to state that IEEE’s
principal strength lies in the excellence of its technical
activities. However, two factors mitigate against this re-
sponse. One is the high proportion of foreign authors
whose works appear in the IEEE journals. In view of the
fact that the majority of the world’s EEs are Americans,
this gives rise to the suspicion that IEEE is engaged in
“reverse discrimination” in an attempt to justify an in-
creasingly untenable stand as an international society.
The second is the almost reckless participation in, and
co-sponsorship of, any international conferences, to
which the same comment applies as to the first factor.
We conclude, then, that IEEE’s principal strength is in
the quality of its members. We EEs are the product of
the single most difficult course of study ever devised.
Our continued presence in this field is proof of our love
of the profession, since it surely cannot be because of
the economic advantages which our career offers.

What are top priorities in serving member needs?

Dillard: Certainly one top priority is to maintain our
technical strength, because this provides the credibility
and acceptance for all the other things we want to do.
These things include assistance to our governments—na-
tional and local—the continuing education of our mem-
bers to combat mid-career obsolescence, the building of
mutually beneficial relationships with industries and
universities, enhancement of the public image of engi-
neering, and improvement of the economic well-being
of all members of the profession.

Feerst: Our organization must let the control of the pro-
fessional lives of EEs be in the hands of the prac-

titioners. Specifically, I would accredit only bona fide
four-year EE departments. The accreditation would in-
clude a stated maximum number of graduates each year
based on a finite amount of lab space, a finite amount
of lab test equipment, a finite number of qualified fac-
ulty members, and a finite amount of financial support
from the parent college or university, and therefore the
capability of training only a finite number of EEs a year.

We must prevent any more “back door” entry into
the profession, but with a “grandfather clause’” whereby
all existing practitioners are fully accepted, irrespective
of their formal training.

We should publish a list of employers who violate
employment guidelines and treat their EE employees
unfairly.

We must publicize the fact that we shall no longer
tolerate any form of age discrimination, from the bla-
tant to the subtle. We must make IEEE more active as a
professional defender, by legal means if persuasion
fails.

A portable pension plan has still not been perfected.

Economies in the operation of IEEE are necessary and
realizable.

How would you implement these projects?

Dillard: These top-priority projects are already under
way. I would allocate more of our financial resources to
Government liaison activities, to continuing education
projects, and to programs for the certification of electri-
cal engineering curricula and the qualifications of prac-
ticing engineers. I think we have to marshal the consid-
erable potential of our volunteer members to
implement these programs. The job is too big to be han-
dled entirely by any amount of paid staff which we can
afford. And, we have to have the support of industry
which underwrites most of the expenses of the volun-
teers.

Feerst: Accreditation—Send out teams equipped with a
new set of questions and guidelines. Faculty and stu-
dents should be interviewed, and the faculty given tech-
nical quizzes to determine their competency to teach in
a professional school. After each EE department has
been examined, accreditation notice and the maximum
number of graduates each year for which they have
been accredited would be sent to each of the 50 state
professional engineering accrediting agencies and to ev-
ery high-school guidance counselor in the U.S.

Back door entry—We must make it clear to high
school guidance counselers that engineering technology,
engineering science, computer science, etc., are not EE
degrees.

Employment guidelines—IEEE should follow hearing
procedures that have been established by other societies
and, like these other groups, publish lists of offending
companies.

Age discrimination—It seems unwise for IEEE to at-
tempt to influence other publications to cease accepting
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ads which specify maximum number of years of experi-
ence until Spectrum [the society’s monthly publication]
does it.

Pension protection—All the IEEE’s efforts have accom-
plished nothing. Instead, we must look elsewhere—and
the Individual Retirement Account, by which an indi-
vidual may contribute up to $1,500 a year, seems the
best. The best thing that IEEE can do about pensions is
to admit they have failed and counsel members as to
the advantages and methods of opting out of their em-
ployers’ plans and taking the IRA route.

Economies in IEEE operation—Sell the branch office
in Piscataway, N. J,, and use the funds to establish an
endowment for a legal defense fund to defend over-40
EEs fired because of age bias. Discontinue some, and de-
crease the frequency of other, IEEE journals that exist
solely for the academicians. Reconsider IEEE’s contribu-
tions to other organizations such as the Engineer’s
Council for Professional Development.

How would you assess the present structure and operation
of the IEEE organization in dealing with technical and
professional matters, and as president would you propose
any changes?

Dillard: Let me deal with the technical matters first.
Our present group society structure is strong and effec-
tive in the technical area. I do think we can improve our
effectiveness by some mergers of technical groups into
larger industry-oriented societies, such as power, com-
munications, computers, aerospace, etc., which would
bring into them all aspects of engineering, marketing,
production, and education in their respective industries.

Now for professional matters. These affect all engi-
neers regardless of technical discipline. We can improve
our influence in these matters by closer cooperation
with other professional societies.

We should move toward the organization of a single

umbrella organization representing all engineers in pro-
fessional matters.
Feerst: The technical structure seems satisfactory. How-
ever, | would re-examine the practice of electing direc-
tors from various technical divisions as this practice
leads to directors representing only a few thousand vot-
ers.

On the professional side, I would divide IEEE into two
sections, technical and professional, and have as many
vice presidents in one area as there are in the other. I
would have a paid president, although this will come
about too late to benefit me. In addition, the vice presi-
dent of professional activities ought to be elected by the
members.

At present there are inequities in the allocation of
seats on the Board of Directors for regional directors. As
a remedy, I plan to have about 30 regional directors
each representing about 5,000 members. The work load
per director will be less, and it is safe to assume there
will be more grass-roots participation in IEEE affairs,

inasmuch as a director will have to absent himself from
his job less frequently.

What steps, if any, would you take to implement a por-
table pension plan for EEs?
Dillard: The problem here is acceptance. Immediate
vesting and portability result in either (a) higher cost for
the employer or (b) reduced benefits for employee. We
are making progress in finding entrepreneurs to pro-
mote plans with earlier vesting and we should continue
this and perhaps subsidize it if necessary.

. I don’t think we will get universal portability without
Federal legislation requiring it on Government R&D
contracts. I think it is appropriate to lobby for that.
Feerst: | have commented on this issue above.

Please comment on the following statements: (a) The
IEEE should be a spokesman on technology matters to the
Federal Government and lobby for passage of legislation
to increase spending in R&D.

Dillard: I do believe it is appropriate for IEEE to speak
out on technological matters, because we have a great
deal to contribute to the solution of societal problems
such as the siting of nuclear plants, mass transit, protec-
tion of the environment, urban renewal, etc. I would
lobby for legislation to encourage the allocation of a
higher part of our GNP for R&D, because it is essential
for our nation to maintain its competitive edge.

Feerst: Perhaps eventually, but certainly not now. We
need to devote all our energies to correcting the faults of
our own industry. Only when our own house in in order
should we begin to influence matters of importance to
the industry. We must recognize that most lobbying ef-
forts are expensive and time-consuming. When we are
strong enough, we shall find others beating a path to
our door. There is perhaps no better example than our
fruitless and expensive efforts to obtain pension protec-
tion.

(b) The IEEE should arrange to negotiate for members in
disputes with employers regarding salary or age discrimi-
nation.

Dillard: The IEEE constitution prohibits our engaging in
collective bargaining in matters customarily dealt with
by labor unions. However, we can exert considerable in-
fluence on industry and government to create an envi-
ronment in which engineers are treated as professionals,
and this will improve their economic well-being in all
aspects, including salaries and age discrimination.
Feerst: In salary disputes, no; in age bias, yes. As to the
former, IEEE should emulate the American Association
of University Professors in the publishing of average
salaries by category of EE paid by all employers to the
EEs employed. Thus, an EE considering a job change
could weigh his or her job offer against other com-
panies. In age bias, the negotiations should take the
form of legal action, as mentioned above. O
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Did you get the message

about our solid state
SerenDIP relays?

relays used in their trunk
terminator modules. These
all-solid-state DIP relays pro-
vide wear-free and bounce-
free switching — features you
don’t get with electro-mechan-
ical or reed relays. What’s more, our SerenDIP’s offer high
input/output isolation, low level logic input compatibility,
and fast response time. And you get all of this in a low cost,
low-profile TO-116 DIP package ready-made to replace any
standard DIP reed relay. You also get your choice of output:
bi-polar, AC (triac), or DC. There’s lots more to a SerenDIP
relay that you ought to know about. For detailed specs or
applications help, contact the Teledyne Relays people nearest
you. You're sure to get the message about our all-solid-state
DIP relays.

RCA CCT-3 Serles
Telex Switching System

(Courtesy of RCA/Camden, N.J.)

“»*™ TELEDYNE RELAYS

3155 West El Segundo Boulevard, Hawthorne, California 90250
Telephone (213) 973-4545

International telex communication switching systems often
are expected to run on a 24-hour, seven-day shift. Continuous
duty like that calls for dependable, long-life component re-
liability — the kind RCA requlres f1 om Teledyne SerenDIP®

RCA Trunk Terminator Module
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BLUE MACS...the lower installed cost
mass termination system.

The new Ansley BLUE MACS cable/
connector system employs a unique
mass termination technique that
achieves both lower installed cost
and maximum reliability.

Cross section of TULIP™™ contact te'minatian.

With our specially designed one-
piece connector there i1s no pre-
assembly. Which means you can
simultaneously mass terminate up
to 50 conductors — in seconds —
with our BLUE MACS round or flat

conductor cables. And because
both the cable and the connector
are made to fit together like a glove.
absolute electrical contact reliability
is assured.

Before, during and after crimping,
precision mechanical side latches
hold the one-piece BLUE MACS
connector together. The self-align-
ing connector grooves automatically
position each conductor over a 4-
point TULIP-shaped contact for
positive termination. And finally, the
one-step crimp cycle does the rest
— all without pre-stripping.

The same cost-efficiency and re-
liability benefits of our mass ter-
mination technique apply to our
SHURE STAKE® hand and bench
tools. Our entire series of one-piece
connectors, UL-listed jacketed and
high-flex flat and round conductor
cables all use the same, simplified
tooling.

In short, our one-source BLUE
MACS termination technique offers
built-in design compatibility to pro-

'IEB/AnsLey

The mass termination company.

vide you with the most reliable and
complete mass-assembled-connec-
tor-system in the industry. After all,
who else would know more about
mass termination techniques than
T&B/Ansley . . . the company that's
been doing it since 1958.

Pre-set compression cycle
assures connection reliability.

To prove our point, a free demon-
stration is yours for the asking. Call
or write:

Ansley Electronics Corp. - Subsidiary of Thomas & Betts Corporation
3208 Humboldt St. - Los Angeles, CA 90031 - Tel. (213) 223-2331 « TWX 910-321-3938

In Canada: Ansley Electronics Ltd., P.Q.

The BLUE MACS system is stocked and sold through authorized T&B/Ansley distributors worldwide.
Circle 80 cn reader service card



Scamp microprocessor aims
to replace mechanical logic

More flexible and reliable control for about the same price
as ‘sheet metal’ logic: that's the promise of a new microprocessor
intended for use in pinball machines, auto ignition, and appliances

by Jack H. Morris, Hash Patel, and Milt Schwartz, National Semiconductor Corp , Santa Clara, Calif

O A new generation of low-cost, easy-to-use micro-
processors is promising to change the world of product
design previously dominated by “sheet-metal” logic—
springs, relays, switches, gears, levers, and the like.
When such systems are based on microprocessors, their
designers will not only be able to cash in on the obvious
advantages of small size, Jow weight and power, and
high reliability, but they will also gain the ability to eas-
ily modify and enhance the system’s functions through
software changes. In addition, the reduction in parts
count will cut inspection costs for incoming parts and
reduce materials costs for chassis, interconnects, and
power supplies.

The needs of these low-cost applications, in which
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high speed is not essential, are now met by a p-channel
MOS 8-bit microprocessor called Scamp (for simple,
cost-effective, applications micro-processor). The Scamp
is a complete, self-contained, central processing unit
that can directly interface to many standard, off-the-
shelf, memory and buffer chips.

A simple control system can be configured using only
the Scamp and a program memory, which can be se-
lected from a wide range of standard memory parts
(Fig. 1a). This system can access up to 4 kilobytes of
memory to provide the control logic for almost anything
previously controlled by sheet-metal logic: electronic
games, small-intersection traffic-control signals, simple
industrial systems, appliances, and vending machines. A
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1. Scamp simplicity. The Scamp CPU, along with a 4-kilobyte memory (a), can handie many simple control functions. An extended Scamp
system (b), which accesses up to 65 kilobytes, uses additional peripheral chips for more compiex functions.

five-chip system, composed of the Scamp, a two-chip
bidirectional transceiver, address latch, and buffer ele-
ment (Fig. 1b), can interface to 65 kilobytes of memory
for more complex control functions, as in credit-card
verification, business and accounting machines, text-
editing typewriters, intelligent stand-alone terminals,
and measurement systems.

Keeping the cost down

Up till now, microprocessors have been priced in the
$50-and-up range (in volume) and have been restricted
to more complex systems, such as peripheral controllers,
communications processors, and military applications
(see “Microprocessor prices and uses,” p. 83). The target
price for a microprocessor that would be economical in
the sheet-metal-logic applications is in the neighbor-
hood of $10. And not only must the price be reduced to
this level, the costs of the surrounding circuitry required
to build the system must be kept low to keep the total
system to well below $50.

To meet the objective of low cost for such appli-
cations, the chip designer faces a dilemma; chip cost de-
pends primarily on chip area, but low system cost de-
mands that many functions be placed on the chip to
minimize the number of external circuits. Also, chip size
affects, and is affected by, instruction execution speed
because higher speed requires multiple data paths as
well as complex control logic to simultaneously process
the many subfunctions required to carry out a particu-
lar instruction.

For Scamp, the philosophy was to lean toward small
chip area even if over-all processing speed turned out to
be lower, since the applications intended for Scamp do
not necessarily demand high speed. Thus Scamp has a
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minimum of area-consuming, parallel data paths and
complex control logic, and instructions are executed in
several steps, with data moving between functional
blocks on common read and write buses.

The registers are made with static, rather than dy-
namic cells, again to save on chip size and complexity.
Dynamic cells by themselves would occupy less chip
area but would require extra on-chip circuitry to refresh
them. Static cells are larger but, with Scamp’s limited
number of registers, the total chip area dedicated to reg-
ister functions is minimized with static rather than dy-
namic cell design.

A significant portion of the chip area is consumed by
the programed logic array (PLA), which implements the
instruction decode and control logic. Chip area here de-
pends on the quantity and arrangement of PLA inputs,
outputs, and product terms (crosspoints forming AND
functions). In Scamp, the number of inputs, outputs,
and product terms is kept small by decreasing the com-
plexity and diversity of instruction types and data
paths. Also, the physical arrangement of product terms,
inputs, and outputs is adjusted to minimize the number
of area-consuming unconnected crossovers within the
PLA boundary.

There are several ways in which Scamp meets low-
cost system objectives. Perhaps most important, it oper-
ates from a single power supply (12 volts), and it has
on-chip generation of timing and strobe signals, requir-
ing only an external crystal or capacitor.

Scamp can also interface directly, with no external
logic, to a wide selection of standard memory parts
(ROM, PROM, RAM) because of its write-data strobe,
read-data strobe, and address-ready strobe. Scamp, in
fact, interfaces to memories of almost any speed, with-
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out complex clocking controls, since it accepts a wait
(memory ready) signal. The same signal also can be
useful for single-cycle 1/0 control, since the processor
stops all operations until the signal is completed. Need-
ing no special interface circuitry, it provides the user
with a static, hardware-controlled, single-cycle function,
keeping data and address lines stable for an indefinite
period. And, when Scamp is interfaced to submicrose-
cond memories, this input can be permanently enabled.

Scamp’s start-stop signal, which is separate from the
reset signal, allows single-cycle control at the instruction
level. This is convenient for system testing. The reset
control can initialize all registers to zero.

Finally, for multiprocessor networks, the chip has en-
able-in, enable-out, and bus-request signals to allow di-
rect interconnection of multiple CPUs to a common data
and address bus (Fig. 2a). To implement direct-
memory-access (DMA) systems, or multiprocessor net-
works with user-defined priority schemes, the bus-
request and enable-in signals can be used with minimal
external circuitry as indicated in Fig. 2b. The DMA de-
sign philosophy can be used to advantage in realizing
plug-in options for Scamp-controlled systems. For
simple systems, the bus-request and enable-out lines do
not need to be used, and the enable-in input can be per-
manently set.

Scamp's circuitry explored

The Scamp cpu (Fig. 3) is based on an 8-bit arith-
metic logic unit (ALU), an 8-bit accumulator, and an 8-
bit extension register. The extension register, essentially
an extra accumulator, also provides an 8-bit serial in-
put-output function under program control and has a
flip-flop latch at its output so that the register’s contents
can be manipulated while the serial output remains
constant. The serial input-output ports can minimize
system cost by reducing the number of external data
lines that must be routed around the system. The ports
also can be easily expanded with standard multiplexer
and demultiplexer chips that are controlled by Scamp’s
latched flag outputs.

External parallel data and instructions are accessed
over an 8-bit Tri-state data bus. An incoming 8-bit in-
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El = ENABLE IN
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cogE¥UL
DMA DMA A/D
CONTROL PERIPHERAL K'Y D/A
cm\mnm LOGIC CONTROLLER ETC.

E0 - ENABLE QUT

struction is assembled in the instruction register and
then decoded by the instruction decode and control
PLA. If a two-byte instruction is decoded, the second
byte is guided to the data 170 register, where it can be
used as an address modifier or as immediate data.
Scamp can access up to 4,096 bytes with its 12-bit
latched address bus output, but four extra address bits
are multiplexed and sent out on the data bus with the
address-ready strobe to attain full 16-bit addressing for
65 kilobytes. Addresses are generated by adding the
signed-twos complement displacement value in the in-
struction to the contents of one of the four 16-bit
pointer registers (P0-P3), one of which (P0) also serves
as the program counter. Two pointer bits in the instruc-
tion designate which of the four pointer registers is to be
used. Depending on the state of a mode bit in the first
instruction byte, the pointer register contents either will
remain unchanged or will be replaced by the updated
address. The sequence of generating the memory ad-

Microprocessor prices and uses

To be cost-competitive in a given application, micro-
processor chips must not exceed the upper price lim-
its shown here.

Minimum target price Typical application

$500 Low end of minicomputer
range (dedicated machines).

$200 Numerical machine-tool con-
trollers, military applications.

$100 Communications, industrial
scales.

$50 Terminals, traffic-light controls,
medical instrumentation, pe-
ripheral controllers, business
equipment.

$25 Cash registers, low-cost pe-
ripheral controllers, scales,
copiers, auto analyzers.

$10 Instrumentation, games, re-

placement of mechanical logic.
$8 Games, hobby applications,
appliance control.

o

ADDRESS AND CONTROL BUS

Y
». N2 A A

DATA BUS

BR — BUS REQUEST

2. Muitiprocessors. With the enable and bus request signals, Scamp chips can be directly interconnected in multiprocessing schemes (a).
The same signals also allow easy implementation of direct-memory-access systems with a minimum of external circuits.
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3. Scamp itself. The Scamp central processing unit is based on an 8-bit arithmetic logic unit and 8-bit accumulator. Input and output data is
passed along an 8-bit bus, and a 12-bit bus carries addresses. Four extra address bits may be multiplexed on the data bus.
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dress and updating the pointer register contents is de-
signed to facilitate the use of the pointer registers for
software stack pointers.

Scamp uses a software stack—an area in read-write
memory set aside under program control. An on-chip
hardware stack would provide increased performance,
but only until the stack overflowed. This may not be a
problem for carefully structured systems, but casual use
of a hardware stack can cause anguish at system test.
Thus, for the hardware stack to be generally useful,
there should also be on-chip indicators for stack full and
stack empty, which increases the chip area. However,
the on-chip hardware required for a software stack con-
sists primarily of a stack-pointer register and appro-
priate increment/decrement control. An indication of
overflow and underflow is not so critical as for an on-
chip hardware stack, since the software stack can be
easily expanded in the system memory.

An 8-bit status register provides three latched flag
outputs and accepts two sense inputs—Sense A and
Sense B—which can be tested for presence or absence
under program control and may represent any function.
Sense A also serves as an interrupt input. In addition,
the status register contains the interrupt enable flag as
well as arithmetic carry and overflow flags. The carry
flag is also used as a link bit for multiple-byte shift and
rotate instructions.

The provision of the interrupt input means that the
processor does not have to use valuable computing time
looping through a scan sequence. The interrupt, when
sensed, clears the interrupt enable flag and causes the
contents of the P3 register to be exchanged with the
contents of the program counter, P0. Thus, further in-
terrupts are inhibited and the preinterrupt status of the
program counter is saved. The starting address of the
new subroutine, which had been previously stored in

P3, can then be executed. Depending on system re-
quirements, the interrupt subroutine can save other pre-
interrupt status information in memory.

Scamp’s instructions expiained

The instruction set (Fig. 3) has, first of all, a class of
two-byte memory-reference instructions that generate
addresses based on the second byte of the instruction
and the contents of any of the four pointers. The pointer
may be incremented or decremented by any value be-
tween | and 128, a feature that is useful for stepping
through tables in the memory. This feature can also be
used by any of the memory reference instructions to im-
plement a software-stack capability as mentioned ear-
lier. A second class of two-byte instructions, called im-
mediate instructions, is similar to the class of memory-
reference instructions, but uses the second byte of the
instruction for data rather than address modification.

There are two instructions—increment and load, and
decrement and load—in which the contents of memory
are incremented or decremented and the result left in
the accumulator. While the increment or decrement is
taking place between the memory-read and memory-
write, the chip’s bus-request line remains active, so that
these instructions may be used in a multiprocessor
scheme—one processor can test and update a location in
memory and be assured that another processor will not
interfere, a feature difficult or impossible to provide
with most microprocessors.

A class of single-byte instructions operates on the
data in the extension register. (This is the same type of
operation as the memory reference except that data is
taken from the extension register.) Data brought into
the extension register through the serial-in port, for ex-
ample, can be manipulated as parallel data with one of
these instructions. Another instruction simply shifts the

l: 0 a :l Sae J
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4. Revving up. Scamp can generate ignition dwell and timing angles based on engine parameters as inputs. The external registers, R, and
R., allow the system to handle high engine speeds by sampling engine conditions every other cycle.
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extension register and provides input through the serial-
in port and output through the serial-out port.

A two-byte programed delay instruction combines its
second byte with the contents of the accumulator to
form a 16-bit number which then determines the length
of a delay. This can give a delay in processor execution
of about 6 microseconds to as much as 256 milliseconds.
While this instruction is being executed, the D-flag, one
of the four 1/0 status bits on the 8-bit 170 bus (see Fig. 3)
is set to indicate that the delay instruction is currently
being executed.

A separate single-byte instruction enables the H-flag,
another of the four 1/0 status bits, to serve as an exter-
nal timing strobe or a synchronization pulse for debug-
ging software. Alternatively, it could be latched and fed
back to the continue input to provide a software halt.

Other single-byte instructions load and unload the
pointers by exchanging their contents with the accu-
mulator or with the program counter. This allows the
system to jump to a subroutine and also save the cur-
rent values of the program counter. And still other
single-byte instructions set or clear the carry flag and in-
terrupt enable flag in the status register, or move data
between the status register and the accumulator.

Scamp’s uses expounded

Low-cost microprocessors will be useful in many ap-
plications that were previously served by sheet-metal
logic:
® Entertainment devices, such as pinball machines
= Automotive ignition controls.
® Water-quality control systems, as for tropical fish
tanks and swimming pools.
® Heavy-appliance controls in the home.

In a pinball machine, for example, the micro-
processor can make an accept/reject decision when the

60 Hz

coin is inserted, display the number of players and the
number of games paid for, and flash a game-start sig-
nal. While the game is being played, the processor can
track the scoring for each player, decide which final
scores merit a free game, and award special prizes for
attainment of specific targets. Meanwhile, the machine
owner can easily adjust the program to different levels
of prizes, gather data on the number of games played
per day, week, or month, and maintain a running total
of the amount of money in the coin box. Because of the
relatively low speed requirements, much of the commu-
nications could be handled by serial 1/0. Also two or
more low-cost Scamp processors can be dedicated to
specific applications in different parts of the box.

In automotive applications (Fig. 4), the processor op-
erates on such inputs as engine rpm, vacuums, pres-
sures, and temperatures and generates ignition dwell
and timing angles. The CPU performs the necessary
computations with look-up tables and/or by solving the
engine equations directly. The system uses a 128-by-8-
bit RAM, and all memory addressing is done with the 12
address lines.

Scamp executes an instruction in somewhere between
10 and 50 ps. However, at a speed of 6,000 rpm for an
eight-cylinder engine, a spark must occur every 2.5 ms.
If the CPU is to perform computations between every
spark, then with an average instruction-execution time
of 20 ps, the CPU can perform about 125 instructions be-
tween sparks. This may not be enough to fully compute
spark advance and dwell, but the microprocessor un-
doubtedly could handle the job if it were to compute
these values only every other cycle.

In Fig. 4, registers R; and R; act as counters. R; is an
engine rpm sampling counter, while R; is enabled when
the CPU outputs a flag and detects a top-dead-center
(TDC) signal from the engine. An oscillator of known
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5. Goldfish bowl. The Scamp can assimilate data on conditions in a fish tank and perform the necessary calculations to adjust the environ-
ment for the particular type of fish. The same type of circuitry would also be useful in controlling swimming-pool conditions.
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6. Timing without gears. An interval timer can be built to controi home appliances by using Scamp's serial output port to transfer the con-
tents of the extension register to a decoder circuit, activating one of several [oads. The flag output ciocks the decoder circuit.

frequency clocks Ry until the next TDC signal arrives,
which inhibits the counting and interrupts the proces-
sor. Thus, engine rpm is sampled every other revolu-
tion. The CPU saves the count and determines rpm. The
required ignition advance angle is then determined,
based on rpm and the engine environment data avail-
able through the transducers. Ry, a down counter, is
then preloaded by the CPU with a count equivalent to
the advance angle. The processor enables the counter
and the oscillator decrements it to zero. Upon zero de-
tect, the ignition circuitry is enabled and generates the
spark.

Controiiing water quaiity

Another use for the microprocessor is to control the
quality of water in fish tanks or swimming pools (Fig.
5). In the past, salt-water aquariums for tropical fish
have been difficult to maintain because of the number
of critical environmental controls that many species re-
quire. This can become a big problem in a tropical-fish
store where many tanks must be controlled. Some of the
main items that require regulation are specific gravity,
temperature, ammonia, pH, lighting (incandescent and
ultraviolet), food dispensing, filtering, and aeration. An
automated system built around a microprocessor pro-
vides the attention to details normally performed by a
human operator. Thus, several aquariums could be con-
trolled automatically by only one microprocessor.

For example, transducers would measure pH, am-
monia, temperature, turbidity, and specific gravity. The
microprocessor monitors these levels and makes suit-
able changes, such as adding fresh water or chemicals,
changing temperature, and adjusting the amount of
food input as well as the time interval of feedings.

The operator, with a keyboard entry, may change set-
points as required by a particular type of fish. In the
block diagram shown, the inputs from the pH, tempera-
ture, ammonia, specific gravity, and turbidity sensors
are multiplexed through an analog-to-digital converter
and applied to the CPU on the data bus. Status indica-
tors, driven by the CPU, can also be included in the sys-
tem for each variable.

As a side benefit, a built-in inventory control could be
programed. All the input information necessary would
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already be available from the transducers. Thus, the
exact operating costs of each aquarium could be made
immediately available to the user, allowing price adjust-
ments that reflect true costs rather than simply educated
guesses.

In the home, a single microprocessor could assure ef-
ficient use of several heavy appliances, such as air con-
ditioners, ovens, dishwashers, and washing machines.
The system could be programed from a keyboard to op-
erate in off-peak hours. For example, the air condi-
tioner could be programed to maintain a maximum
temperature of say, 85° F while the occupants are not at
home, and to start cooling the rooms about an hour be-
fore they were due to return. An interval timer that
would be useful for such applications is shown in Fig. 6.
The timer can control eight circuits with five different
time intervals per circuit over a 24-hour period.

In the circuit, note that the serial-to-parallel converter
is driven from the processor’s serial-out port. In Scamp,
the extension register is loaded with the information at
the proper time and then sent out through the serial-out
port. This allows the controlled circuits to operate while
the register is being loaded, since the loading occurs
quite quickly. The flag output from the processor is
used to clock information into the serial-to-parallel reg-
ister. Inside Scamp, the typical operation would be to
shift the register again, pulse the flag, and so on. This
would be done eight times to transfer the contents of the
register to the serial-to-parallel converter.

Another application is in a precision scale, where the
applied weight is countered by an applied feedback
force that is under control of the microprocessor. When
the force transducer indicates zero output, the system is
stopped, and the amount of feedback force applied is
measured to indicate the unknown weight.

Thus, logic in almost any form—pneumatic, mechani-
cal, electromechanical, or whatever—is amenable to
electronic program control. Regardless of the original
logic type, all inputs and outputs can be converted to
bits of electronic data that can also be stored in a low-
cost semiconductor memory. This natural evolution of
the IC process means that flexible, user-controlled in-
telligence will continue to appear in an increasing num-
ber of unfamiliar applications. O
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Needed for logic testing:
a new breed of instruments

For small-scale requirements, when computer control is not feasible,
a number of new instruments are entering the field to make accurate
fault analysis easier and less expensive. But more is wanted

by Andy Santoni, instrumentation Editor

0 With more digital logic finding its way into more
products, the time has arrived when few EEs can do
without a basic understanding of the techniques and
equipment available for fault finding. Especially in the
area of field service, the high costs of labor and in-
ventory are raising the premium on faster, easier ways
to examine and repair digital systems. There is also the
growing certainty that an engineer will at some time be
involved in digital design.

Computer-controlled testing obviously is the answer
for high-volume production-line testing, but this is nor-
mally out of the question when field service, laboratory
design, or small quantities are involved. In low-volume
instances such as these, other tools and methods for dig-
ital troubleshooting are available (see table). Test clips,
logic probes, and other hardware are becoming stan-
dard items in the tool kits of field-service engineers, and
data-domain instrumentation such as logic monitors
and trigger generators will soon become common in the
lab. The power of these tools in helping to solve digital
troubleshooting problems covers a wide range of cir-
cumstances, and the price ranges are also wide.

However, the basic questions concerning test-systems
are the same whether the systems under test are digital
or analog. The questions pertain to performance, inter-
face, flexibility, and size. For example, in digital-equip-
ment design and development (Fig. 1), test gear must
offer as much flexibility as the oscilloscope brings to
analog circuits. In the lab, problems are generally too
varied and dynamic for less sophisticated tools, and fu-
ture requirements also may include higher performance
and different capabilities.

Microprocessors, for example, embody significant
changes in design that must now be considered in se-
lecting test equipment for the lab. For one thing they
have made bus-oriented architectures common, and
these multi-line systems cannot easily be tested with
equipment designed to examine single-line events.

Digital test instruments also should not fix a limit on
the performance of prospective designs by limiting the
designer’s ability to test. That is, digital test equipment
must be able to examine the detailed operation of de-
velopmental circuits as well as their functional behav-
ior. It isn’t enough to check a circuit’s adherence to a
truth-table under average environmental conditions.
The designer must also be able to check circuit parame-
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ters such as logic-level voltages and current drain over a
range of power supply voltages, at temperature ex-
tremes, and under other adverse conditions.

Outliving logic

Instrumentation may also outlast particular logic
families. Equipment that can handle only one logic
type—transistor-transistor logic, for example—may be-
come obsolete as newer logic families come into use. To
keep products competitive in price and performance, a
company must be able to take advantage of the most
appropriate logic family and not be limited by the test
equipment available to its designers.

Often more important, a logic tester must be able to
exercise a logic board at the highest repetition rate the
board will encounter in operation. Stepping a micro-
processor through its program at a low clock rate may
fail to uncover timing problems that will cause incorrect
commands or data to be placed on a bus. This is be-
cause glitches and undefined states may occur only at
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high clock rates if, for example, a random-access
memory or other device in the system is not working up
to its specifications.

Hence, testing a multiline digital product during the
design and development phase of its life cycle requires
instrumentation that can examine logic states, voltages,
and frequencies on a number of leads simultaneously.
Having as much capability as possible is a big plus. A
technician or engineer with experience in testing digital
products should not be handicapped by a system that
yields only minimal data, because he or she can often
infer useful information from an instrument beyond its
explicit display. In short, scope traces can be more use-
ful than a go/no-go lamp.

Digital test equipment for the production line, on the

1. In the lab. Equip-
ment for testing digital
circuits in the lab
should be sufficiently
flexible and extensive to
meet unforseeable de-
mands. This setup, on
designer Barry Bron-
son's bench at Hewlett-
Packard’'s Santa Clara
division, includes a
scope, pulser, probe,
and clip connected to a
breadboard instrument
design.

other hand, should be relatively simple to use, with little
or no need for an operator to interpret the output data.
Where production volumes are relatively small, the sim-
plest go/no-go indication of basic board parameters—
checks of power supply continuity and freedom from
shorts, for example—may suffice, and engineering can
be given the responsibility for troubleshooting more
subtle faults at a higher assembly level. Production-line
test equipment should also be easy to operate, with as
few front-panel controls as possible so as to lessen the
chance for maladjustment.

No pinpointing

There’s another reason instruments used for testing
on the production line can often be simpler than those
used in design and development—they need not be re-
quired to pinpoint design faults. By the time a product
goes into production, the only tests that should be nec-
essary are those that verify that the product is con-
structed according to the appropriate drawings, and
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that the components installed on the board function
correctly.

Once a product leaves the factory, a new set of testing
ground rules comes into effect. In the field, size, weight,
and operating speed become the chief concerns.

The kind of equipment required for field service
varies of course with a firm’s approach to such service.
The kind of instrumentation needed to troubleshoot,
test, and repair on-site differs considerably from the
kind needed in field offices where instruments might be
returned for service.

Sending them back

One method for servicing field-installed equipment
that cannot tolerate down-time is to swap boards. A
technician carries a set of good boards to the installa-
tion, replaces boards one at a time until the system
works, then sends the defective board or boards back to
the factory for trouble-shooting and repair.

Board-swapping, though, has some disadvantages. A
large number of printed-circuit boards must be kept “in
the pipeline” between the factory and the field—good
boards going out and bad boards coming back. Since
these boards are not being used in operating systems,
their manufacturer earns no return on the expense of
building them. The cost of building the boards and the
cost of financing a large inventory of boards are both
high. Some say that inventory costs can exceed all other
field maintenance costs.

Adding to the inventory problem is the number of
supposedly defective boards returned to the factory that
are actually good. This is usually the result of field tech-
nicians failing to plug all suspected boards back into the
system to determine which one actually caused the mal-
function. Instead, all the boards are sent back and, if the
tests available in the factory cannot uncover all possible
failure modes, the question of whether a board is really
good or not may never be answered.

One alternative to board swapping is to move repairs
out of the factory and back to the field. When field-test-
ing requirements and equipment were simpler, a tech-
nician with a voltmeter and a soldering iron could get a
system back in operation just by replacing a few parts.
New types of field testers are an attempt to make this
possible again today.

Transition counting, for example, permits the track-
ing of faults to the component level without detailed
knowledge of a circuit’s operation. To implement a
transition-counting system, the number of transitions
occurring at points on a printed-circuit board under a
fixed set of input conditions is counted. A technician
then need only attach a counter to points on a suspect
board and compare the results to those obtained on a
known good board to determine which components
caused a failure. :

Using microprocessors

While transition counting eases the problem of test-
ing complex digital circuit boards, it is not the final an-
swer. Not all faults can be isolated by the technique,
and the problems of removing and replacing integrated
circuits soldered to a pc board remain. If and when this
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~ DIGITAL TROUBLESHOOTING EQUIPMENT
‘ |
| | |
|
‘ ( Parametric | Few No Voltage rate $2,000 |
Parametric | Many Yes n{Word rate) | $2,000 — |
~Voltage rate | $10,000 |
Functional | Many Yes Word rate $2,000 -
‘ $5,000 ‘
Functional | Many - - $200-
$2,000 |
Limited One No Bit rate $50—
parametric $200
Functional = One DIP No Bit rate $50—
$250 |
Functional | One - - $76— |
$100
| Functional | One DIP No Bit rate $400 -
| $500
1 —l

mechanical problem is solved, another approach to dig-
ital field service may be available—microprocessor-con-
trolled testers.

Microprocessors, which constitute one cause of new
problems in digital testing, may also offer a solution. By
shrinking the physical space requirements for comput-
ing power, microprocessors could make smaller digital-
logic test systems available, leading to automated, fault-
diagnosing portable testers.

Portability is probably the most important considera-
tion for field service equipment (Fig. 2) since the most
capable test equipment is of no use if it cannot easily be
moved to an installation. The perfect field tester would
be small and light, simple and quick to operate, and
give direct indications of faulty parts.

Unfortunately, no such tester exists, but a growing

2. In the field. The overriding requirement for field testers is porta-
bility. Combining a digital multimeter with an oscilloscope, as in this
Tektronix unit, makes it easier to bring more powerful test tools to the
site by eliminating the separate box for a DMM.
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number of instruments becoming available do attack
certain parts of the problem. Compact, lightweight
probes, pulsers, test clips, and comparators, along with
oscilloscopes that have features aimed at the digital ser-
vice market, are helping make field testing easier, and
other kinds of test gear are being introduced to aid the
designer in the lab and the technician on the production
line.

Oscilloscopes (Fig. 3) are still the most common dig-
ital test instruments, in part because they are familiar to
most users. And many new oscilloscopes have features
tailored to the demands of digital testing.

Because of the increasing speed of pulses in digital
circuits, digital testing requires scopes with large band-
widths and short rise times. Until a few years ago, this
suggested only bulky, heavy scopes. The model 453
scope, a portable unit with 65-megahertz bandwidth in-
troduced by Tektronix Inc. in 1964, changed that.

“The 453 allowed an engineer to bring a scope to the
field,” says Dave Dunlap, marketing staff engineer at
Tektronix. It changed the concept of the scope from a
resident test instrument to a portable one. Field service
organizations were no longer required to keep an oscil-
loscope available at every digital system installation
large enough to require frequent maintenance.

Today, Tektronix’ 100-MHz model 465 is standard
equipment for digital field-service applications. But the
continuing demands of digital service are bringing
newer products into that market, like Hewlett-Packard’s
model 1740A [Electronics, Sept. 4, p. 30] and Dumont
Oscilloscope Laboratories’ model 1100P [Electronics,
Aug. 21, p. 133]. But the demands of digital service and
the cost of technicians’ time for repairs are outstripping
the capabilities of the oscilloscope.

One answer is to combine oscilloscopes with other
measurement instruments in one package, as in Tek-
tronix’s DM40 and DM43 multimeter and 719A transi-
tion-counter piggyback for portable scopes, or HP’s
1722A oscilloscope with digital voltage and time read-
out. Another answer is to design an instrument like the
logic analyzer (Fig. 4) with the display, triggering, and
delayed sweep features of an oscilloscope but tailored to
the demands of the digital world.

Testing in the data domain

Logic analyzers fall into three categories: state ana-
lyzers, timing analyzers, and trigger generators. State
analyzers display digital data, in the form of 1s and 0s
on a cathode-ray tube or via light-emitting diodes, in a
word-versus-event format. This concentration on word
sequences makes state analyzers useful in examining
the functional behavior of binary systems. They are es-
pecially useful in the design of microprocessor-con-
trolled digital products for examining the flow of com-
mand and data words on multi-line buses.

A logic-timing analyzer is more like an oscilloscope;
it displays digital data in a word-versus-time format, or
reconstructs the original waveform and displays it in a
pseudo voltage-versus-time mode. Such displays are
somewhat more difficult to interpret than 1s and 0Os, but
offer information which can be useful in examining the
functional behavior of digital products. Timing analy-
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3. Viewing data. The latest oscilloscopes offer features aimed at digital testing in the lab or for field service. HP's model 1740A, for example,
has a bandwidth of 100 MHz ana an optional push button to alternate logic-state with time-domain displays.

v

zers usually include the capability to display glitches,
rise times, and pulse ringing.

Logic-trigger generators are simpler and are designed
for use with oscilloscopes. They may be as simple as a
four-input AND gate connected to a scope trigger input
to synchronize the scope with the occurrence of a par-
ticular four-bit parallel word, or may contain digital
counters to delay triggering by a set number of events,
or shift-register comparators to allow recognition of se-
rial words for triggering.

Logic analyzers are most useful in the first steps of
troubleshooting—locating the problem. By examining
the sequence of events leading up to a failure, an engi-
neer can usually identify the most likely sources of the
problem—the “where.” More detailed testing to pin-
point the exact cause of the failure—the “why”—usually
requires more detailed analysis of such parameters as
timing relationships and logic voltage levels, often con-
cerning just a few signal lines, and can be carried out by
logic-timing analyzers or oscilloscopes.

In deciding which logic analyzer is most appropriate

4. Multi-line analysis. Logic analyzers examine the activity on each
line of a data bus. With Tekironix' LA-501, the display for each line
can be shifted to make tirning measurements easier
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Designer’s casebook

Combination logic cuts parts
in digitally controlled amplifier

by Reinhard Metz
Bell Laboratories, Napervilte, Iff.

Measurements on communications and transmission
systems often require circuits that permit digital control
of amplification or attenuation. These circuits may re-
quire many components when many different levels of
amplification are required. However, N levels can be re-
alized by using approximately logsN components in
various combinations, instead of using N components
without forming combinations.

A circuit arrangement that uses N different resistors
to provide N different values of amplification (or at-
tenuation) is shown in Fig. 1. The gain of the inverting
operational-amplifier stage is equal to the ratio of feed-
back resistance, Ry, to input resistance, R;. Here a differ-

T Vo/Vi = Re/R;
R

N-POSITION SWITCH 7 -

1. Controllable gain. Ratio of feedback resistance to input resist-
ance in op-amp circuit determines gain. Here N different values of R;
provide N different values of ampiification (or attenuation).
GAIN-CONTROL INPUTS
s ™

u,

“ R2
Ra Rs
Vi
Vo

l =

2. Combinations control. Control voltages on two FETs switch R,
and Ry in or out of circuit in four possible combinations, providing
four different values of gain. These values of gain, when expressed
in dB, obey a simple rule: the sum of the highest and lowest is equal
to the sum of the middle two. An amplifier can therefore be designed
to provide equal increments of dB gain (or loss).
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ent R; is switched in for each desired level of gain.

The technique of using various combinations of a set
of resistors is shown in its basic form in Fig. 2. Using
one op amp and four resistors, but only two field-effect
transistors, this stage provides four digitally controllable
gain values. The four on- and off-state combinations of
the control inputs to the two FETs determine four pos-
sible values for the ratio of feedback resistance to input
resistance in the inverting amplifier configuration, and
thus determine the four values of gain and/or loss. The
sources of the FET are at virtual ground, and therefore
signal fluctuations cannot affect their on-off states. Also,
no switch-drive decoding is required because there are
already only two switches for four levels.

The four values of amplification or attenuation
through the circuit in Fig. 2 obey a useful relationship:
ifa, b, c, and d are the gains or losses expressed in deci-
bels, the sum of the highest and lowest is equal to the
sum of the other two. To demonstrate the relationship,
let

Ri+R; rR1+R2

a = 20log R o' R = 10220
4 4
_ Ri+R, R1+R2_ o
b_ZOIOgR3+R4’orR3+R4_10
R R
c=2010ng2,orR#2=10°/2°
4 4
_ R, R, _ .
d_ZOIOgR3+R4’orR3+R4_10d/

Multiplying the first equation by the last yields
Ri+R; R,
Ry R3+ R,

and multiplying the second equation by the third yields
Ri+Ry Ry
R3+R; Ry

The left sides of these two expressions are equal, and
therefore

10+0/20 = JO0+0/20 or g +d = b+

Thus, for any set of resistors Ry, Rz, Rz, and Ry, the
sum of the highest and lowest gains or losses (expressed
in dB) is equal to the sum of the middle two. In particu-
lar, this relationship is satisfied by any “symmetrical”
set of gains, such as 0, 1, 2, 3 dB, or -10, -5, +35, +10
dB. Also, any equal-stepped set of gains or losses is sym-
metric.

A cascade of s stages, controlled by only 2s digital in-
puts, can extend controlled amplification/attenutation
to any desired set of 4° symmetrically spaced dB steps.
Figure 3 shows a two-stage amplifier in which the gain
is adjustable from 0 to 15 dB in 16 1-dB steps. The val-
ues of the resistors are calculated directly from the

= J(a+d)/20

= J(b+0/20
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Vi

1.87k2 2.13k82

0,1,2,3dB GAIN

0,4,8,12dB GAIN

3. More steps. Cascade of two symmetrically stepped stages provides 42 values of gain, with only 2 X 2 control terminals. Levels in each
stage are chosen so that gain is adjustable from 0 to 15 dB in 16 1-dB steps. More generally, cascading s stages, controlled by only 2s digital
inputs, can provide any desired set of 45 symmetrically spaced steps of dB amplification or attenuation.

equations for a, b, ¢, and d, with the unity gain (0 dB)
set at

Ry+Rs _ 10kQ
R,  10kQ

The approximately 50-ohm on resistance of a FET is

=]

Bilateral current source
is digitally programable

by Andrew Olesin
Soltek, Montrose, Colo.

Engineers use adjustable current sources for measuring
device characteristics such as transistor beta or diode-
breakdown voltage. To automate the procedure, a digi-
tally controlled current source that can be programed
for currents of 1 nanoampere to +1 milliampere can be
made from two operational amplifiers and a multi-
plexer. The digital inputs can be directly driven by tran-
sistor-transistor logic or complementary-MOS, and the
polarity of the input voltage determines whether the cir-
cuit is a current source or a current sink.

« The basic bilateral current source is shown in Fig. 1.
Operational amplifier A, is a high-input-impedance
voltage follower that drives the node where voltages Vix
and Voyr are summed. The node voltages are

Va = (Vour+ Vin)/2
Vo = Vall + (R2/Ry)] =2 Va
= Vour + Vv
This last equation shows that the voltage across resistor
Rour equals Vin; therefore, because Az has a high input
impedance,
Iour = Vin/Rour

Maximum output current is limited by the current
available from op amp A, at its maximum output volt-
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taken into account by increasing the R4s and Rgs, and
decreasing the R;s and R3s from the calculated values.
Although Figs. 2 and 3 show 4s different values of
gain, where s is the number of stages, 25 can be easily
achieved by including one stage with only two values of

gain if one value of gain in each stage is 0 dB. O
Ry R2
__L —AMN—— AN
= Rout
Ra Va Ay — louT
Vin + Vi
| Ra
| -
| .
+
Vour

Ry = Ry = Rz = Rq = 10k £1%

1. Current source. Basic circuit provides output current of
Vin/Rour. Direction of current is given by sign of Vin. Resistance
Rout can be made digitally adjustable, as shown in Fig. 2.

CONTROL
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2. Programable. C-MOS multiplexer connects various resistors into
circuit to serve as Royr. Thus current is adjusted by digital control.
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That's the MICROMEMORY 3000 family. Probably the
most versatile family of memory systems available
today. Or tomorrow.

Start, for example, with the basic, refiable

MICROMEMORY 3000 8K x 18 core memory card —
l' which can be depopulated down to 4K if you want.
There's a standard chassis with power supply to hold

four of these plus interface card, self test card, other

accessories. Or you can substitute the 16K
MICROMEMORY 3000DD card. Or the 32K
MICROMEMORY 3000QD card. Make it NMOS with

our MICRORAM 3000N 16K x 20 card memory. Or the
o MICRORAM 3400N 32K memory using our new
emorles SEMI 4402 4K static RAM.

The beauty of it is, you can mix or match any of these

in the same 5% ” chassis, and go from 4K core to

32K NMOS cards without any basic change in the
Ou an support electronics. (There’s even a vertical chassis
which holds up to 16 cards totalling a megabyte

° if you need that much.)
Call your nearest EMM sales office to find out how
IX a C you can build the precise memory system you need
today. And tomorrow.
E mm ELECTRONIC
MEMORIES

COMMERCIAL MEMORY PRODUCTS

A Division of Electronic Memories & Magnetics Corp.
12621 Chadron Ave., Hawthorne, Calif. 90250

EMM OFFICES: WESTERN REGION, Regional Office, San Francisco (408) 247-9711, Los Angeles Area (213) 644-9881, Orange County Area (714) 639-5811,
Phoenix Area (602) 968-2492, EASTERN REGION, Regional Office, Boston (617) 861-9650, Chicago Area (312) 297-7090, New York Area (516) 423-5800,
Ohio Area (216) 867-5435, INTERNATIONAL OFFICES, European Headquarters, Belgium (031) 76.69.75, United Kingdom (01) 751-1213, West Germany
(089) 714.30.40.

REPRESENTATIVES: Gentry Associates; Orlando (305) 894-4401, Huntsviile (205) 534-9771, Burlington, N.C. (919) 227-3639. The Thorson Co., Washington/
Oregon (206) 455-9180. In Canada: Megatronix, Ltd.; Toronto (416) 742-8015, Montreal (514) 488-0404, Ottawa (613) 729-4004, Vancouver (604) 526-3312.
In Japan, Nissho Electronics (03) 544-8396.
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age. The minimum current is governed by the input
current of Ag, which should be less than 1% of the mini-
mum current from the source.

Although the circuit will function well with any gen-
eral-purpose operational amplifier, the CA3130
C-MOS/bipolar op amp is especially suited for this appli-
cation because of its field-effect-transistor input, full
voltage output swing, and low cost.

Programable current ranges are obtained by inserting
one or more CD4051 C-MOS analog multiplexers in
series with resistors of selected values, as shown in Fig.
2. The CD4051 multiplexer has internal level-shift cir-
cuitry to accommodate different logic families.

For the higher current ranges (Rour less than 10
kilohms), it may be necessary to take the on resistance
of the switches into account by adjusting the combined
resistance of the switch and resistor to yield accurate
currents. If Vi is less than +0.5 v, the op-amp input-
offset voltages should be nulled. O

Designer's casebook is a regular feature in Electronics. We invite readers to submit originai
and unpublished circuit ideas and solutions to design problems. Explain briefly but thor-
oughly the circuit’s operating principle and purpose. We'lt pay $50 for each item published.

Graphic symbols clarified

A number of readers were apparently confused by the gates
section of two-state logic devices in the '"Graphic Symbols
for Electronics Diagrams," April 3, 1975. To clear up this
confusion, the gates section has been modified and repro-
duced here. It can be clipped out and placed over the origi-
nal section for an instant revision. To summarize, the revi-
sion includes changes in the labels for the inverting-type
gates, and the symbols showing polarity indicators (small
right triangles) or negation indicators (small open circles)
have been separated.

One source of confusion, as a number of readers pointed
out, is that either polarity indicators or negation indicators,
but not both, should be used on a drawing. The polarity
triangle inverts only voltage level and does not invert logic
state. The negation circle, on the other hand, inverts only
logic state, not voltage level. When the polarity triangle is
placed on a line, that line is associated with a logic 1 when
the voltage is low.

If a logic drawing makes use of the polarity indicators,
there is no need for a statement as to whether the design is
based on positive logic or negative logic. However, when
negation circles are used, the drawing must state whether
the design is employing positive or negative logic.

One other symbol should be modified. The labels for the
input terminals to the upper R-S flip-flop are transposed. The
letter S should designate the top input line, and the letter R
the bottom input line.

Again, as indicated in the introductory comments to the
original symbols guide, it is a compilation of those symbols
most often needed by today's designer. It is not meant to be
a complete listing of all possible symbols and their appli-
cations. For such thorough documentation, the standards
published by the Institute of Electrical and Electronic Engi-
neers should be consulted. They are: *'Graphic Symbols for
Electrical and Electronics Diagrams’’ [IEEE No. 315,
1971]/[ANSI ¥32.2, 1970] and *‘Graphic Symbols for Logic
Diagrams (Two-State Devices),” [IEEE Std. 91, 1973]/-
[ANSI Y32.14, 1973].
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AND gate, dual input
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AND gate,
multiple input
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NAND gate,
dual input
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AND inverter gate,
negated inputs
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AND gate with
output polarity
indicator

AND gate with
input polarity
indicators
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inverter gate
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OR gate, dual input

¢

— 21

OR gate,
mulftiple input

24
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NOR gate,
dual input

|

OR inverter gate,
negated inputs

OR gate with
output polarity
indicator

OR gate with
input polarity
indicators
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I~

exclusive-OR gate

:
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OPTICALLY O Aithough the technology of optically coupled isola-
tors is only four or five years old, these devices have

COUPLED captured a major segment of the semiconductor opto-
ISOLATORS electronics market. This year, despite the general busi-
ness slowdown, worldwide coupler sales are expected

to continue their increase and reach $20 million to $25

million. In 1976, manufacturers are anticipating a boom

to top off at $30 million to $35 million, despite contin-

TranSfer ratios, uing reductions in unit prices. What’'s more, total cou-

pler sales should continue to grow at a healthy rate of
20% to 30% a year for the next two to three years.
data rates Couplers are only beginning to penetrate high-vol-
ume markets such as data processing, telecommunica-
~ ~ s lions, industrial process control, and solid-state relays.
are Im prOVI ng, They are being used as interface devices on data lines
between logic circuitry and peripheral equipment, as
I 2 switching devices on telephone lines, as ground-loop
OW prlces isolators in power supplies, as level-shifting devices be-
- tween different types of logic, as transmitting devices in
I d data communications, and as sensing devices in tele-
ure eSIQners phone circuitry. A relatively new and potentially large
market for couplers is analog signal isolation for appli-
cations like medical electronics and other types of
analog signal-processing and measurement.

As the market widens, manufacturers are continuing
to improve performance of their devices and bringing
down prices. Operating speeds as high as 25 mega-
hertz are not too far in the future. Increases in current-
transfer ratios and lengthening of operating lifetimes
are also on the way.

A number of factors are contributing to the rapid
growth of the coupler market. Perhaps most important

are the dramatic improvement during the past few
years of coupler performance and the increase in un-

by Lucinda Mattera, components Editor

RANGE OF OPTICAL COUPLER PERFORMANCE

Parameter
T N — — = N e
C Approximate
Output Tran Operating Isalation Package | Price
datio Spead Voltage ‘ In Quantity
- | o T ) [ " dual indine o ]
Tto5kV metal can, epoxy axial, $0.60 to $2
i and hermetic axial
Photot tor 10% to 100% min \ 100 to 500 kHz typ 5= =
‘ 5to 50 kV axial $210 $10 |
- B = " dual inine, |
100% to 600% min 25t010kHztyp | 114KV | metal can, epoxy $1t082 ;
_ I = 5 _ 5to80kv axial $2 10 $10
‘ 11 to 30 mA max I
hatoSCR ‘ triggering Zt:?n?gnﬂtsl;yep 1.5t02.5kV dual in-line $3t0 $4
L gusrent — | | |
\
: " 7% to 400% min 150 kHz to 1 MHz typ 2.5kV dual in-line \ $2t0 85 ‘
Logic Gate 400% to 600% typ 100 kHz to § MHz typ 15t025kV dual in-line $210 95 J
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derstanding by customers of the value of couplers in
various applications. And although manufacturers still
feel that customer education is one of their major con-
cerns, the initial difficulties of acceptance have been
overcome. At this stage, the apparently simple oper-
ation of couplers may be dangerously misleading. Ac-
tually, picking the right device can be tricky, and pa-
rameter specifications are not yet standardized.

Choosing a coupler

A coupler can be thought of as a signal-transfer de-
vice that has its input and output electronically isolated
from each other through an optical link. Each coupler
consists of an input light-emitting diode, usually one
that emits in the infrared or near-infrared region, and
an output silicon photodetector, which can be a photo-
diode, a phototransistor, a photoDarlington, or a
photoscr. The LED emitter and the light sensor are opti-
cally linked together but dielectrically isolated from
each other.

In addition to being available in the popular integral
version, in which the LED, the sensor, and the gap be-
tween them are housed under the same roof, couplers
can be purchased in air-gap versions. This type of de-
vice is also supplied in a single package, but the user
has access to the gap between the emitter and the sen-
sor. Such a coupler is switched by interrupting the LED
beam.

Air-gap couplers are primarily used as sensing de-
vices in business machines, fluid-flow monitors, and
engine controls. Since the gap must be fairly large,
compared to that of the integral type, the current gain
of these devices tends to be low. Also, their maximum
isolation voltage is limited to the dielectric strength of
air. An integral type of coupler, on the other hand, has
a plastic or glass in the gap to beef up isolation voltage.

Optical isolators can be purchased in single, dual, or
guad form. For a single coupler, the most widely used
type of housing is a 6-pin plastic dual in-line package,
but various other epoxy and hermetic packages are
also available. Dual devices are supplied in 8-pin DIPS
and quad devices in 16-pin DIPs. Both general-purpose
and high-performance isolators come in dual form, but
usually only general-purpose types come in quad form.

Coupler prices are still eroding. Today, low-perform-
ance general-purpose devices sell for 60 to 70 cents
each in quantity, high-performance devices are $1 to
$2, high-speed devices are about $5, and high-reliabil-
ity devices can be $30 or more. Within the next five
years, though, the price of most high-performance
couplers should be reduced to the $1 range and about
$5 for high-reliability units.

Optical isolators are deceptively simple devices. Af-
ter all, they seemingly r}ave only three key performance
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parameters—current-transfer ratio, which is the current
gain expressed in per cent; operating speed, which re-
flects how rapidly the output can be switched; and iso-
lation voltage, which indicates the dielectric strength
between input and output. However, couplers are, in
fact, anything but simple, and picking the right one for
a given application requires considerable knowledge of
coupler specifications and operating conditions.

Parameter specifications and measurement tech-
nigues are not standardized yet because manufac-
turers do not necessarily specify or measure the same
parameter in the same way. Also, at least two other fac-
tors must be examined when selecting a coupler—the
initial degradation of the power output of the LED emit-
ter and device lifetime. The efficiency of an infrared LED
source degrades with time—and 10% or more of this
degradation can take place within the device's first
1,000 hours of life, depending on the current level.

Any amount of emitter degradation affects current-
transfer ratio adversely, so that to drive the LED, the
current level must be raised to obtain the original value
of transfer ratio. Obviously, emitter degradation also af-
fects over-all coupler lifetime. LED efficiency can be-
come so poor that a coupler cannot be operated at a
current level needed for a given application. More com-
monly, a coupler’'s current-transfer ratio is dramatically
lowered if the unit is first operated at a high current and
then at a low current.

Manufacturers are not trying to hide these problems.
On the contrary, many are now gathering more exact
data on emitter degradation, as well as running long-
term life tests. Because of the increased pervasiveness
of couplers and the growing experience of users in ap-

TEMPERATURE = 25°C

+
a2 8

£
-
:
%

TIME (HOURS)——

1. Emitter degradation. Power output of infrared light-emitting
diode declines with time. For high operating current, emitter effi-
ciency can be down 10% or more within the first 1,000 hours. These
curves are for discrete LEDs made by Texas Instruments.
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plying them, the effects of coupler aging have only
recently come to the forefront.

The amount of emitter degradation is predictable
with a reasonable degree of accuracy. Curves, like the
ones given in Fig. 1, are available from vendors show-
ing the extent of degradation associated with time and
operating current. Such curves make it possible to se-
lect an appropriate coupler and extrapolate its ex-
pected lifetime. Additionally, suppliers are eager to fur-
nish advice and guidance.

Nowadays, there's an impressive variety of couplers
from which to choose—enough of a variety to satisfy a
myriad of different application needs. The table on
page 98 shows the range of performance available, de-
pending on the type of coupler output. When selecting
an isolator, its over-all performance should be eval-
uated, as well as the way each parameter is specified.

Considering transfer ratio

Current-transfer ratio, for example, depends not only
on the level of the input LED current but also on
whether or not the output device is in saturation. The
higher the input current is, the higher the transfer ratio
will usually be. But, for a given input-current level, the
current-transfer ratio can drop when the output device
saturates.

For today's isolators, the minimum current-transfer
ratios when their outputs are saturated can be guaran-
teed at 500% to 600% for an input level of 10 milliam-
peres or more. Usually, such a coupler will have a
photoDarlington output. It’s also possible, for high-sen-
sitivity photoDarlington and phototransistor couplers,
to obtain a minimum ratio of 100% to 200% at drive lev-
els of 1 mA or less when the output is saturated.

LNe *R

—_—— 1
A QUTPUT
GENERAL
ELECTRIC
THRESHOLD ~——4 **
COUPLER

TYPE H11A10

*R

+5V -—J

=

N e
*PROGRAMING RESISTOR

LEQ: GE TYPE SSL22
Q: GE TYPE 03211

2. Monitoring current. When line current drops below programed
turn-on point of new threshold coupler, the LED switches on, indicat-
ing loss of power to critical isolated circuit function.

100

In the future, the guaranteed minimum current-trans-
fer ratio should continue to get higher, particularly for
low input-drive levels, because the efficiency of the in-
frared emitter is improving. And, equally important,
manufacturers are trying to make transfer ratios more
controllable for devices having high-beta outputs. For
instance, since a photoDarlington can have a B on the
order of several tens of thousands, it can be quite diffi-
cult to maintain a certain current gain over normal sup-
ply and temperature variations.

Like current-transfer ratio, isolation voltage cannot
simply be taken at face value. Unfortunately, many
coupler data sheets call out this parameter as so many
volts or kilovolts, without indicating if the voltage is ac
or dc or how long the device can withstand such a volt-
age. Manufacturers are in the process of standardizing
in a meaningful manner the specification, as well as the
measurement, of isolation voltage. If isolation voltage is
of major importance in an application, the customer
should make certain what the guaranteed minimum
value is and how it is measured. Insufficient isolation
leads to certain failure in short order.

Since isolation voltage is a measure of dielectric
strength, it depends on the dielectric between the emit-
ter and the sensor, as well as the type of package. For
a plastic DIP, the guaranteed minimum isolation usually
ranges from 1 kv to 3.5 kv. A general-purpose coupler,
for example, will commonly provide 1 kv or 1.5 kv of
isolation, whereas a high-performance device will offer
2.5 kv or 3.5 kv of isolation. With a plastic biP, the max-
imum isolation voltage is limited to about 5 kv because
of the close spacing between pins. To get more isola-
tion, it's necessary to go to another type of package—
for example, isolation voltage can even be as high as
50 kv for a coupler in an axial-lead package.

Evaluating the data rate

Operating speed is yet another parameter that must
be examined closely. The speed with which a coupler’s
output can be switched depends on load conditions.
Although many couplers are purported to be directly
compatible with transistor-transistor-logic devices, a
number of them are not—they do not operate properly
over the standard TTL range of load, supply, and tem-
perature tolerances.

To date, most isolators having a phototransistor or
photoDarlington output have moderate operating
speeds, ranging from 2.5 to 500 kilohertz or so. For op-
eration at higher speeds, a photodiode is normally
used as the coupler's light sensor. Isolators having
only a photodiode in the output circuit are not widely in
use any more because a photodiode’s current is too
low to drive a load directly. Instead, one or more am-
plifying devices are integrated after the photodiode
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sensor of these high-speed couplers. Some couplers
even have complete amplifiers between the photo-
diodes and output transistors.

The maximum specified data rate of a high-speed
coupler is presently limited to approximately 5 mega-
hertz. With optimum circuit conditions, however, the
data rate can be extended to about 10 MHz. Some man-
ufacturers specify data rate in terms of bits per second.
This means that every logic 0 and logic 1 at the cou-
pler's output is being counted as a single bit; therefore,
a data rate of 10 megabits/s is equivalent to an oper-
ating frequency of 5 MHz.

Since a high-speed coupler is utilized more or less
like a logic gate, its propagation delay is also specified.
Nowadays, maximum propagation delay is around 75
nanoseconds when the input LED current switches from
0 to 7.5 ma (or vice-versa) with a maximum rise (or fall
time) of 5 ns.

Working for speed

Manufacturers are trying to increase data rates still
further to bring them closer to standard logic operating
speeds. Within three years or so, it will probably be
possible to buy a coupler that operates at a data rate of
25 MHz.

Isolators that employ a photodiode sensor are avail-
able with several different versions of associated output
circuitry—for example, a NAND gate, an inverter gate, or
a transistor amplifier. Some high-speed logic-gate cou-
plers not only include a Schmitt trigger to avoid oscilla-
tion, but also provide a TTL-type triple-state output.

In transistor-amplifier couplers, either current gain or
operating speed is optimized. Therefore, some of these
devices can be ideal for moderate-speed, high-sensi-
tivity applications. They can provide a minimum cur-
rent-transfer ratio of 400% for an input current of only
0.5 mA, with the output saturated. Operating speed is
typically around 150 kHz.

When a fairly large output current is needed, the best
type of isolator to use is one that has a photoSCR out-
put. A photoSCR coupler can trigger a triac or even run
a small load directly. Today's devices can develop a
forward output current of 200 to 300 mA root-mean-
square at an anode-to-cathode bias voltage of 100 to
200 v. Maximum triggering current can be as low as 11
mA or so, while blocking voltage can be up to 400 v.

Developing better devices

Manufacturers are exerting a great deal of effort to
improve the performance of optical couplers. For ex-
ample, the Optoelectronics division of Fairchild Semi-
conductor in Palo Alto, Calif., has developed a new
high-sensitivity phototransistor isolator that, at low in-
put drives, performs comparably to units with a photo-
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Darlington output. The minimum current-transfer ratio
is 100% for a 1-mA input with the output saturated, and
operation is guaranteed over the full temperature range
of -55°C to + 100°C. The device sells for approxi-
mately $1 each in guantity. Selected units having a
guaranteed transfer ratio of 100% at inputs as low as
250 microamperes are also available at extra cost.

The Semiconductor Products department of General
Electric Co. in Auburn, N.Y., is announcing an unusual
current-threshold phototransistor isolator—the device’s
turn-on current can be programed with a resistor over
the range of 4 to 100 mA. When there is a 2:1 change
in the input current, the coupler will switch on, causing
more than a 20:1 difference in the output current. The
current-transfer ratio is 10% minimum at the turn-on
point. Figure 2 shows how this threshold coupier can
be connected to monitor line current. In quantities of
1,000, price is 85 cents each.

Since an infrared LED is a nonlinear emitter, the use
of optical couplers in analog applications has been rel-
atively limited. Now, however, the HPA division of Hew-
lett-Packard Co. in Palo Alto, Calif., is introducing a
pair of dual-channel couplers specifically intended for
analog isolation. One device offers a minimum current-
transfer ratio of 7% for a 16-maA input with the output
saturated, while the other has a 15% minimum transfer
ratio under the same conditions. Each unit offers the
performance advantage of thermal tracking between
channels, and the space advantage of two channels in
asingle 8-pin DiP.

Other new types of couplers, as well as conventional
types that provide still higher performance, should be
available in the near future. For example, by the end of
this year, Optron Inc. of Carrollton, Texas, hopes to in-
troduce a high-current fast-switching coupler with a
phototriac output. And at least one leading manufac-
turer is looking into a high-linearity coupler for low-
level analog-signal isolation—it will probably contain a
single LED emitter and two photodiode detectors.

Since optical isolators offer an easy way to eliminate
unwanted ground loops and the adverse effects of
noise in a whole array of applications, they are fast be-
coming a commonplace component. The trade-off be-
tween their price and performance is already at a point
where designers cannot afford to overlook them. O

SOME MORE READINGS

There are a number of sources for obtaining additional information on understanding and
applying optical couplers. Texas Instruments publishes " The Optoelectronics Data Book for
Design Engineers,” second edition, which sells for $2.95. Generat Etectric has an appli-
cation note, ""Photon Couplers,” No. 200.62. Moreover, William H. Sahm, a consulting ap-
plication engineer at GE, presented a paper, "*Optoelectronics in Field and Factory,” at the
1973 IEEE Intercon. He also has recently written an article, ‘'Get to Know the Optocoupler,”
Electronic Design, June 7, 1975, pp. 66-71. Hewlett-Packard has avaitable three application
notes on couplers: *'High-Speed Optically Coupled Isofators,” No. 939; *'Performance of
the 5082-4350/51/60 Series of Isolators in Short to Moderate Length Digital Data Trans-
mission Systems,” No. 948; and " Appfications for Low Input Current, High Gain Opticatly
Coupled Isolators,” No. 951-1
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Thefastest
data acquisition system.
Anywhere.

Our 4855 ultra-high speed
sample-hold ahead of our 4133
ultra-high speed 12-bit ADC.
System aperture time is an
ultra-low 1 nsec. Guaranteed
throughput rate is 350 kHz. And
you get this system speed at
0.03% total accuracy.

The 4855/4133 combination gives
you a functional capability you can’t
achieve elsewhere. For example,
the exceptionally low feedthrough of
the 4855 allows you to multiplex dur-
ing conversion without affecting
system speed and accuracy.

FF'T, high speed data acquisition,
video digitizing, radar pulse digitizing
and multi-channel simultaneous sample
and hold— applications where greater
than nanosecond uncertainty slow
you down.

The 4855’s 250 nsec acquisition
time to 0.01% accuracy assures
exceptionally high through-
put rates for precision
systems. The 4133
gives you high linear-
ity, excellent sta-
bility and 2.5 usec
max. conversion
time.

Together they're
unbeatable for highly
accurate, high speed data
acquisition. And they’re only
available from Teledyne Philbrick
at unbeatable prices ($160 and $485
in 100’s).

For complete information, write for our
Application Bulletin today. Or “DIAL” (our
Direct Information Access Line) 617-329-1600.
Teledyne Philbrick, Dedham, MA 02026. In Europe,
Tel. 673.99.88, Telex: 25881. Or write, 181 Chausee
De La Hulpe, 1170 Brussels.
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Cement imposes big dimensions
on control engineer’s task

From rapid adjustments of bulk mixing to accurate weighing and billing,
electronic equipment has work cut out for it in this energy-gulping
industry, where great sizes and temperatures demand unusual approaches

by Margaret A. Maas, Industrial Editor

O Operating efficiency and reliable process control are
paramount goals in most manufacturing efforts, but sel-
dom are the goals as physically imposing as in cement
making. Here, machinery and raw materials of gigantic
proportions must be handled with a special finesse. Sev-
eral hundred motors, which drive conveyors, grinding
mills and pumps, must be sequenced and interlocked.
The chemical composition of incoming ingredients must
be constantly monitored and changes made in the mix
when the composition varies. At the kiln where the raw
materials are transformed into clinker, the basis of ce-
ment, temperatures must be adjusted according to a
predetermined pattern by balancing fuel consumption,
niaterial feed. kiln rotating speed and other factors.

In all there are some 80 separate and continuous op-
erations that must constantly be monitored and regu-
lated throughout a plant that is physically spread out
over a large area. Juggling all these factors while pro-
ducing a high-volume product within stringent quality
specifications has made the cement plant a natural tar-
get for the same type of computer-control center that
has proliferated in the utility industry.

With centralized control, operators at one location

Processing cement. Computer-based controls balance the many
variables affecting temperatures inside the massive rotary kiin where
raw materials are converted into cement. A well-defined temperature
profile is essential for cement production.

This concludes a five-part series. Part 1, “Automating the machine shop,” appeared in the May 29 issue. Part 2,
“Steel’s special problems beckon control-system designers,” appeared June 12. Part 3, “Tight supervisory control
boosts oil’s output,” appeared July 24. Part 4, “Food industry takes a bite out of waste,” appeared August 21.
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can direct and troubleshoot the hundreds of motors
scattered about a plant. Computer controls aided by on-
line chemical analysis can help blend raw ingredients
and insure a better product quality. “And a computer
system will maximize plant throughput,” says D. Munn
Steelman, manager of application engineering at Leeds
& Northrup Co., North Wales, Pa., “because it will op-
erate a system closer to its limits than an operator will.”

Making cement

More than 99% of the cement produced in the U.S. is
portland cement. The term is a generic name for a care-
fully controlled combination of calcium, silicas, alumi-
num, iron and other ingredients, which when mixed
with water, sand, crushed stone, and gravel forms con-
crete.

To make portland cement (above), the raw materials,
mostly limestone, and clay or shale, are crushed, finely
ground and heated in a large rotating kiln to about
2,700° F. During this “burning” process the ingredients
decompose and then recombine to form partially-fused,
marble-size pellets called clinker. Finally the clinker is

104

s TO SHIPMENT
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finely ground, usually with a small amount of gypsum
which controls setting time.

Control of the cement-making process begins with the
raw mix silos, typically 90 feet high, where the raw ma-
terials are stored. “It’s not the measurement of high and
low levels in the silo that’s a problem,” explains Nor-
man S. Roistacher, engineering consultant to Lone Star
Industries, Inc., Greenwich, Conn. “It’s the ability to
take a continuous level measurement. We have to know
what silos to withdraw from, which ones to fill, and
what cements we can make based on the amount of in-
gredients available.”

The most common level-sensing technique is a
weighted tape which is manually dropped into the silo
until it strikes the product level—certainly not a method
that lends itself to continuous readings. Among the con-
tinuous devices available, load cells sufficient to weigh a
silo are prohibitively expensive, and static electricity
rules out capacitance-type transducers. Ultrasonic level
sensors have been unsatisfactory because of the dust
created during the filling operation and by wind currents
that develop inside these huge silos. It’s almost impos-
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sible with an ultrasonic transducer to determine where
the dust stops and the solids begin.

Big Noise Instruments, Westport, Conn. believes it
can overcome the limitations on ultrasonic level sensors
with a new design now under test at major cement man-
ufacturers. In this unit a high-energy piezoelectric trans-
ducer is aimed at a parabolic reflector-antenna assem-
bly. The reflector collimates the energy into a narrow
beam and directs it down to the product level. By
bouncing a narrow rather than a wide beam off the
product surface, more reflected energy is received by
the antenna—a key requirement for long range signal
processing.

The system transmits a series of eight pulses and then
sums the reflected sound levels to enhance the signal
and protect against extraneous error signals. “The true
product produces repetitive reflections, with each reflec-
tion traveling the same distance and having the same
intensity,” says Lou Sill, product application specialist
at Big Noise. “While any one error signal may be larger
than the true signal, it’s highly improbable that there
would be an erroneous reflection from the same place
eight times in a row. By summing the eight signals, we
get a good indication of product height.”

Because the velocity of sound is affected by ambient
temperature, the system incorporates a thermistor net-
work that measures the ambient at the antenna and
compensates for temperature variations. Level, which is
measured in 6-inch increments over a distance of 150
ft., is registered on a four-digit light-emitting-diode dis-
play that is updated every 3 seconds.

Calculating the recipe

To mix cement, the materials are withdrawn from
their respective silos and dispensed onto a weigh feeder,
a short conveyor that leads to the main conveyor sup-
plying the grinding mill. The materials are dispensed at
a constant height and the feeder speed is increased or
decreased to adjust the amount delivered to the main
conveyor.

As the feeder belt advances, it passes over a load cell
that is energized by a tachometer generator. If the
feeder speed increases, the load cell voltage does like-
wise. The resulting signal is a multiple of weight and
belt speed. This value, in effect, is the weight per unit
time, which is compared to a preset figure based on the
recipe.

The recipe, in turn, is determined by the chemical
composition of the ingredients as measured by an X-ray
spectrometer. Any difference between the actual weight
and the setpoint produces an adjustment to the arma-
ture voltage on the feeder drive-motor.

Maintaining accurate feed control is one area where
the computer control outperforms traditional analog
systems. If the bin leading to one weigh feeder clogs, the
computer memory can keep track of the unfilled de-
mand and at the same time sound an alarm. If the stop-
page is cleared within a predetermined time, the com-
puter will accelerate the weigh feeder until the
difference is made up. If not, a second alarm point is
reached and the proportioning operation shuts down.

The weigh feeder system proportions the raw ingredi-
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ents according to specifications established (in the
United States) by ASTM, the American Society for Test-
ing and Materials. These specifications set relatively
tight limits on the chemical composition of each type of
portland cement. But the chemical composition of the
ingredients varies from quarry to quarry and also
within the same quarry, so the blending recipe may
have to be changed daily or more often. Some cement
manufacturers are lucky; they may only have to blend a
few ingredients to get the right mix; while others have
to blend six or more.

Keeping the product within specification is the task
that falls to the X-ray spectrometer. Essentially this in-
strument analyzes the mix, determines the concentra-
tion of each the important element that it contains, then
compares each concentration with the limit established
by the ASTM. Any deviation results in an adjustment to
the speed of the appropriate weigh feeder.

“Though the analysis sounds simple, X-ray spec-
trometry is so mathematically complex that the instru-
ment often requires its own dedicated computer.,” says
Fred Johannsen, product manager at Applied Research
Laboratory, Sunland, Calif,, a division of Bausch &
Lomb.

To perform an analysis, the operator identifies
through the instrument keyboard the type of cement he
wishes to make. This action calls the recipe from com-
puter memory together with the concentration limits for
each ingredient.

Once the sample has been fed into the instrument, an
X-ray tube irradiates it, causing the material to fluo-
resce at wavelengths characteristic of its chemical com-
position. Detectors, each adjusted to a specific chemical
wavelength, develop voltages proportional to the con-
centration of each element. These values are displayed
on a digital panel meter and also logged on a printer.

The grinding mill speaks

Once the mix has been determined, it is fed into a
grinding mill at a rate dependent on mill capacity and
material grindability. The grindability will vary with
changes in composition, hardness and so on. If the ma-
terial is not ground to the proper size on the first pass, it
is recirculated. If the recirculating load gets too high,
the rate of new material entering the mill has to be re-
duced to prevent the mill from being overloaded.

One way to tell how well the grinding mill is faring is
to listen to it. Noise in a mill is created by the impact of
the grinding medium (usually steel balls) on the mate-
rial. The more material that is present, the more the im-
pact is absorbed and, therefore, the less noise is gener-
ated. As the material load decreases, the level of noise
increases.

By listening to the mill, the operator can detect
changes in the size of feed particles, differences in hard-
ness, changes in feedability due to varying moisture
content, and also whether a bin hangup has occurred.
But of course the human ear is not an infallible device,
so operators depend on sound-level measurements.
Sound-level measurements are made with a micro-
phone and noise-measuring circuit, tuned to the fre-
quency range of the particular mill. Excessive noise re-
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1. Impact flowmeter. Dry ingredients in free-fall strike the inclined
plate, causing it to pivot about the vertical axis and displace an LVDT
in proportion to the falling weight.

sults in an increase in material feed rate, while a below-
par noise level produces a decrease in feed rate.

Once the blend has been ground to the proper size, it
is conveyed to the kiln where the raw material is trans-
formed into cement. Depending on the type of plant—
whether it uses a wet or dry process—the raw material
may be delivered dry or as a slurry.

When dry, the feed rate can be measured by a weigh
feeder or an impact flow meter. An impact flowmeter
allows the material to fall from a hopper (from a height
of at least 20 inches so that it achieves a constant veloc-
ity). In the impact flowmeter sold by Milltronics Ltd.,
Peterborough, Canada (Fig. 1), the falling material
strikes an inclined plate imparting an impulse force to
the plate. Since impulse is a function of mass and veloc-
ity—and velocity is constant—the impulse is directly pro-
portional to mass and, therefore, to weight.

The plate is fixed along its horizontal axis, but is free
to rotate about the vertical. The impacting material
causes the plate to pivot, displacing the core of a linear
variable differential transformer. This movement is di-
rectly proportional to the weight and is accurate to
within £1.0%. The unit compares the output to a preset
value and if a deviation exists, a feed gate automatically
opens or closes to correct the flow.

If the material is fed to the kiln as a slurry, its flow
rate can easily be measured by a magnetic flowmeter.
But a slurry is a varying composite of water and solids.

Ohmart Corp., Cincinnati, Ohio uses a high-energy
gamma source—usually Cesium 137—to determine the
density of the slurry. By combining density with flow
rate, the solids content can be calculated.

The gamma source, mounted perpendicular to the
flow path, emits radiation which passes through the
pipe to the detector on the opposite side. Since gamma
radiation is relatively independent of chemical composi-
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tion, the amount of radiation absorbed will depend pri-
marily on the density of the material through which it
passes. The detector, actually a geiger counter, converts
the radiation to a current proportional to density. By
combining this count with the flow measurement, the
number of tons of dry solids per hour can be calculated.

The monster kiln

The rotary kiln, where the raw materials are con-
verted into cement, is a giant piece of equipment (see
photo, p. 103) that may measure 25 ft. in diameter,
stretch out 750 ft. long, and rotate at about one rpm.

Temperature must be maintained according to a
predetermined pattern along the length of the kiln in
order for the chemical reaction, which transforms the
raw material into clinker, to occur. In addition, as the
material moves through the kiln, the process is initially
endothermic (absorbs heat), then at a certain point, it
turns exothermic (gives off heat). The point at which
this chemical change occurs can vary drastically with
small changes in the process or in chemical composition
of the blend.

Adding to the problem is the fact that it is almost im-
possible to know precisely what is going on inside the
kiln. “The raw mix enters at one end and there is little
chance to observe what is happening until it exits as
white hot, lava-like material,” notes John Hawkins,
minerals industry consultant, The Foxboro Company,
Foxboro, Mass. “Consequently, all upsets at the kiin
must be avoided.”

Temperature can be useful in tracking progress
through the kiln, but at the endothermic sections of the
kiln, where temperature is measured by thermocouples,
the measurement is not without problems, states Lone
Star’s Norman Roistacher. “The thermowell wears out
quickly when exposed to the thermal shocks and corro-
sive atmosphere that occur in the kiln.”

“In the burning zone where the temperature averages
1,500°C, there is no really good measuring device;
thermocouples won’t live in this environment,” states
Jay Warshawsky, Fuller Company, Catasauqua, Pa.
“Optical pyrometers have problems with dust and
flame interfering with the line of sight to the burning
clinker. If this temperature could be accurately deter-
mined, it would be possible to use the fuel more effec-
tively.”

To regulate temperature requires careful balancing of
all the parameters that influence kiln operation—mate-
rial feed and composition, fuel input, induced-draft fan
speed and other variables. These all interact in a
strongly non-linear fashion. When combined with the
long response times of this giant piece of machinery,
kiln control becomes an extremely difficult proposition.

Tying it all together

Monitoring and controlling the kiln and all the other
aspects of cement making—from the quarry to the fin-
ished product—is a natural application area for com-
puter control. One of the more recent systems is the one
installed by Leeds & Northrop Company, at the Quebec
plant of Canada Cement Lafarge Ltd. (Fig. 2). Unlike
systems which perform just motor or process control,
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the L&N system places both motor and process control
under computer supervision. Overall plant control re-
quires 700 control signals directed to motor starters or
solenoid valves, and 1,700 inputs from field switches or
motor control center auxiliary contacts.

The system contains dual, 16-bit computers, one
dedicated to control of the cement-making process, in-
cluding two kilns, and performing process monitoring,
process optimization, data logging and process alarm-
ing. The other computer handles sequencing, position-
ing, interlocking, and time-delay functions for the 560
motors in the plant. Both computers have 40,000 words
of core, and the process computer is supplemented with
750,000 words of bulk storage.

Communications between computers and the oper-
ator is performed at the operator’s console which con-
sists of a keyboard, light pen, and three four-color cath-
ode-ray-tubes which display motor status and process
variables. Because of the numerous points monitored,
only out-of-specification variables are displayed unless
others are called up by the operator.

To preserve any record of changes to the program, all
inputs made by the operator are logged in hard-copy
form. Alarm messages generated by the computers and
displayed on the CRTs are also logged on hard copy.
Both computers are linked to teletypewriters and line
printers.

Backup for the motor control is the process computer
itself. Motor control status is periodically updated and
stored in the process-computer core memory. If a mo-
tor-control computer failure appears imminent, the sys-
tem automatically transfers control to the process com-
puter. During this mode, the process control computer
can retain full control of the process but loses some of
the background programs and graphic functions that
are not often used.

If the process-control computer fails, the process
functions are not switched to the motor-control com-
puter. Since the cement-making process is slow, with
lags and time delays on the order of several minutes,
manual backup stations were considered sufficient. In
the manual mode, the controller will directly operate

valves or other devices while the operator watches the
movements on panel meters. Other meters show the ac-
tual process measurement, in engineering units, as they
are manipulated. While operating in the backup mode,
the alarm conditions are displayed by means of panel
lights.

The programabie controiier

In a cement plant there are several hundred motors
that operate grinders, open and close gates for material
routing, drive conveyors and so forth. They must be
started or stopped in a definite sequence with proper
timing between sequences. In some cases the motors
must respond to temperature sensors that indicate over-
heating or to vibration monitors that warn of bearing
damage. While computer control is one approach to
motor handling, another approach is to use a program-
able controller.

At Dundee Cement Company, Dundee, Mich., the
motor control has been entirely dedicated to program-
able controllers. One start and one stop button will set
the entire system going. Depending on the size of the
plant, Dundee uses from six to 11 programable control-
lers (PCs) at a site.

“The PC is a fantastic development that solves a heck
of a lot of problems inherent in the old relay system,”
says Ib Bentzen-Bilkvist, manager of the corporate engi-
neering department at Dundee Cement Co. “Unfortu-
nately many manufacturers have only made the PC an
inexpensive relay substitute. But the PC we use (Allen-
Bradley’s PDQ II) has an instruction set like a computer
with jump instructions, timer functions and so on. So
you can do more sophisticated things than with relays.”

Paying for itseif

Foxboro Co. also provided a programable controller
in a low-cost system delivered to Southwestern Portland
Cement Co., Fairborn, Ohio. In this system the process-
ing functions—blending, grinding, X-ray analysis and
kiln operation—are controlled by a 16-bit, Fox 2 com-
puter. But a programable controller, data linked to the
computer, tackles the various sequencing and inter-

2. Control center. Inside the controt room at Canada Cement Lafarge Ltd., an operator monitors motor control and process variables on three

four-color CRTs, part of Leeds & Northrup computer-based system that controls the entire cement plant.
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3. Grinding to size. Computer prevents mill overload by regulating
the material feed rate at these multiple grinding mills. Adjustments
are made in response to the acoustical levels measured at the mills.

locking operations associated with the roller mill (a type
of grinding mill).

“The pC probably paid for itself in two weeks,” says
Jim Rogers, senior application specialist at Foxboro.
“During startup Southwestern had to make many
changes in their control strategy in order to optimize the
operation. By reprograming the PC, these changes were
made easily and quickly.”

As a further step in reducing the cost of the control
system, Foxboro simplified engineering and installation
by allowing the computer to operate with a minimum
backup system. During normal operation the computer
employs direct digital control of the process, but if a
computer failure occurs, analog control of a few critical
variables is automatically implemented. For more
stable variables, manual backup and tracking according
to the last computer signal is used.

The analog controllers are connected to the Fox 2
through an Interspec interface that allows the analog
controllers to plug into the system like any other periph-
eral. Interspec essentially performs analog-to-digital
conversion and serially transmits to the computer.

Supplementing the analog instrumentation and com-
puter control is a solid-state, two-wire motor control sys-
tem (Monitrol manufactured by Swanson Engineering
& Manufacturing Co., Inglewood, Calif)) for starting,
stopping and sequencing all motors in the plant, with
the exception of the pC-actuated roller mill.

There are 89 process measurements; 32 are fed to
their respective controllers, but all 89 are inputted to the
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computer. A patch panel permits any measurement to
be logged on one of the 18 two-pen recorders.

Once the cement has been made, it can be sold by the
bag or by the truck load. Keeping tabs on numerous or-
der sizes and a wide variety of customers can be best
done with an automated dispatching system. Inter-
automation, Mississauga, Canada, included such a sys-
tem at Ciments d’Origny plant in Altkirch, France as a
part of its process control installation based on a Data
General Nova 800. The system has almost eliminated
incorrect loading, unauthorized shipments, and billing
errors.

When a truck driver arrives at the plant to pick up a
load, the dispatcher issues him an identification badge
based on the type of cement he wants. Then the dispat-
cher, through his CRT keyboard, enters the client ac-
count number, size of order, discount allowed and any
other information affecting the order. The badge is tied
into the transaction when its 4-by-4-bit code is read
through a badge reader. After the dispatcher acquires
the truck tare weight from an electronic scale, he hands
the badge to the driver as a security pass valid for a par-
ticular loading station. The truck is then driven to the
loading area specified for the type cement being or-
dered, and the driver identifies himself with his badge
through one of the badge readers scattered about the
plant. The computer checks his location with the loca-
tion assigned to the type of cement he is supposed to
pick up. If they agree, loading begins.

With the truck loaded, the driver returns to the
weighing platform, identifies himself through the badge
reader, and the scale measures the truck’s gross weight.
The computer system calculates his net weight and is-
sues a bill of lading. As the driver leaves the plant, he
signs the bill and returns the badge to the dispatcher.

Interautomation also installed a computer-control
system at the St. Lawrence Cement Co., Mississauga,
Canada that, in addition to process control, monitors
peak power and operates a plant-alarm system that can
handle 1,000 alarm points.

“When plant problems occur, a number of pieces of
equipment may shut off at once,” explains Bob Clayton,
software manager at Interautomation. “It’s important to
know exactly which contact, within a group of related
contacts assigned to a piece of equipment, opened first
as well as the sequence of events. With this system the
user can assign a priority to individual contacts and also
to contacts within a group. In effect, he duplicates the
ladder diagrams by the way he assigns priorities.”

Troubleshooting of the 1/0 system is done through
LED displays on the the electronic racks. The displays
indicate the status of all process inputs and outputs so
faults can be found quickly.

From alarm monitoring to motor control, electronics
is helping cement producers operate more efficiently.
Most importantly, it has helped tighten the chemical
composition of cement through on-line analysis tied
into blending systems. The cost to boost throughput and
reduce rejects has only been a fraction of a plant’s
worth—a $40 million plant will entail a $2 million com-
puter control system (installed cost). But its been a very
worthwhile fraction to cement manufacturers. 0O
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Engineer’s notebook

Ten ways to reduce
noise pickup in ICs

by Peter A. Goodwin
Loblolly Associates, Wayland, Mass.

Engineers who struggle to minimize noise pickup in
equipment built with integrated circuitry know that
there is no magic procedure for eliminating interference
caused by lightning hits on power lines, chattering re-
lays, motor-starting transients, electrical discharges to or
near the equipment, radio-frequency fields, and the
like. Instead, they fight noise by meticulous attention to
details of bypassing, grounding, shielding, decoupling,
and circuit layout—all used with understanding of the
particular characteristics of the ICs involved.

TTL devices exhibit low-impedance, current-mode
characteristics and are particularly susceptible to poten-
tial differences between devices caused principally by
conducted interference.

MOs devices exhibit high-impedance, voltage-ori-
ented characteristics and are therefore susceptible to
radiated interference. A secondary susceptibility to con-
ducted interference arises by induction from a neigh-
boring conductor that is carrying the current of an elec-
trical discharge.

Linear integrated circuits have high input imped-
ances and low output impedances, and lack the guaran-
teed-true voltage regions that are characteristic of dig-
ital circuits. Noise spikes can enter a high-gain amplifier
through the supply-voltage bus.

+V
|

14013 -V
c-M0S |
FLIP-FLOP—

p-M0OS
DEVICE 10

0.001-uF
Z5P DISK
CAPACITOR
Y] (£10%) -V
Noise suppression. Typical application of capacitor to bypass p-
MOS output line that feeds edge-triggered C-MOS device. (Bypass-
ing would be same for n-MOS device and pullup resistor, except that
n-MOS would have V- supply and resistor would connect to V + )

The following design practices will reduce the sus-
ceptibility of IC equipment to electromagnetic inter-
ference.

1. Bypass everything. An inexpensive general-purpose
ceramic disk capacitor (0.01-microfarad) should be
placed across the supply-voltage bus near each inte-
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grated circuit. TTL circuits are also improved by the
presence of a 6.8-uF tantalum bypass capacitor for every
15 chips or so. Bypass MOs output lines that feed edge-
triggered C-MOS devices, because only a passive device
exists to provide the pullup or pulldown function. Use
the minimum capacitance that gives acceptable rise
time, and specify a temperature-stable 10% disk capaci-
tor. See the figure for an illustration of typical compo-
nents. No similar problem exists with C-MOs-driven de-
vices, because C-MOS devices feature a totem-pole
output structure.

2. Allow sufficient printed-circuit conductor width. Most
interference is at radio frequencies, which travel on the
surface of the conductors. Conductor width is partic-
ularly important in a TTL environment, where supply
currents are substantial and the rate of change of cur-
rent is on the order of 107 amperes/second. Supply-con-
ductor widths of 100 mils or more are not uncommon in
this environment. Use a ground plane wherever pos-
sible; the ground plane should be connected to the
power-supply return.

3. Distinguish between “earth” and “common” (system
ground or power-supply return). The earth conductor
should never be used to transfer power. “Earth” and
“common” conductors should be brought into contact
at only one point in the system; otherwise a ground loop
can radiate noise into the circuit.

4. Run a separate supply bus for high-current devices.
This practice keeps transients off the busses that supply
power to the logic circuitry. Remember also that con-
ductors carrying current spikes couple inductively to
neighboring conductors and that those carrying voltage
spikes couple capacitively to their neighbors. Therefore,
be careful in laying out these conductors.

5. Keep pulldown resistors as small as possible unless
power consumption or other considerations are over-
riding factors. This is particularly true in MOS circuits.

6. Don’t overdo the fast-rise signals, even though they
are great for TTL devices. The lower the rise time, the
less interconductor coupling.

7. Don’t let unused inputs float. In the TTL discipline,
connect them to V- or pull them up to V + through a 1-
kilohm resistor, as appropriate. In the MOS discipline,
pull to V- or V+ as appropriate—a floating input is a
true “maybe” condition.

8. In general, use 1% resistors and capacitors in linear-
circuit feasibility models. The exceptions are pulldown
resistors and bypass capacitors, where 20% variations
can obviously be tolerated. After the design is opti-
mized, then investigate the effects of component toler-
ance variations.

9. Remember that decoupling is particularly suited to the
low-current requirements of MOS circuitry. A 1-ohm
series resistor inserted in the supply bus on the supply
side of the input bypass capacitor provides good isola-
tion from high-frequency power variations.

10. Avoid one-shots if pulse-width is critical. The trouble
is, their manufacturing tolerances are loose. Instead of
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using one-shots, arrange to derive pulses from the clock.

If all else fails, line filtering and unit shielding offer
attractive although more expensive possibilities. Metal
or conductively coated nonmetallic equipment enclo-
sures provide marked attenuation to external inter-

VOM with calibration circuit
measures ignition dwell angle

by S.K. Wong
Torrance, Calif.

To extract the best gas mileage from an automobile en-
gine equipped with the conventional Kettering ignition
system, the distributor point gap or dwell angle must be
set correctly from time to time. And, though the angle
can be measured with a commercially available instru-
ment known as a dwell meter, which has a scale cali-
brated in degrees, a cheap version may not be accurate,
and an accurate one is expensive. The handy volt-ohm-
milliammeter (VOM), however, can do the job just as
well as the better dwell meters if a suitable calibration
circuit is added to it.

A circuit for this function that costs about $5 in parts
is diagrammed below. It includes a constant-current
source and a voltage regulator so that the normal volt-

ference. Windows over displays, dials, and meters can
be covered with copper screening. Line filters offer
resistance to power-line-conducted noise, but generally
should be matched to the equipment by enlisting the
aid of the filter manufacturer. O

age variation of the car cannot affect the dwell-angle
readings. Thus the accuracy of the VOM dwell meter is
limited only by the accuracy of the VOM itself.

The circuit uses two of the four Norton operational
amplifiers in a low-cost LM3900N integrated circuit.
Since these amplifiers can operate from a single voltage
supply anywhere in the range from 4 to 32 volts, they
are well suited to this application where they tap their
power from the low-voltage side of the ignition system.

Amplifier A; and transistor Q; constitute a constant-
current source that provides a current of Vp1/R4 (about
2 milliamperes) into the zener diode ZD, whenever a
B+ supply voltage higher than the zener breakdown
voltage is applied at points X and Y. This steady flow of
current, in turn, maintains across the zener diode a con-
stant reference voltage, Vi, which is fed to the nonin-
verting input of feedback amplifier Az. Transistor Q:
functions as a series pass regulator whose output (emit-
ter) voltage, Vey, is controlled by A,. The value of this
voltage is

Veyt = Vret(Rg + Ri0+ R11)/(Ro + R10)
which cannot be higher than the B+ voltage. Hence if

D, IN400B Rs +Vevy
X B P o
R 100 /1W
B+ 3 0,
126-145V N2222
(POINTS CLOSEOQ)
0ROV o, ¥
(POINTS OPEN) 1N4001 Re S 1K R +
Z0, = 10 k2 de
1N4747 %LM3900 10 VoM
(20 V)
R, Ry < 1kQ2
Y
X HIGH VOLTAGE
VOLTAGE Voot Lo
ANODE (+) cvi
IGNITION COIL
VoM
BALLAST/ = -4 ———
RESISTOR LU
“FANY) Y\ 0 {C A — —
CONOENSER — POINTS POINTS TIME
CLOSED | POINTS | POINTS
GROUND (-) ([%\IthEEL)L OPEN CLOSED

Dwell Idea. Automobile distributor-point dwell angle can be measured with an ordinary VOM plus this circuit that costs about $5 to build (a).
Peak voltage to meter is held constant by regulator; potentiometer is adjusted so that time-average voltage read on meter is easily converted
to dwell angle in degrees. Circuit taps ignition system's primary voltage supply for power, so no other battery or power source is required.
Protection against reversed connections and short circuits is built in. Calibration circuit is connected to ignition coil as in (b). For best gas
mileage, dwell time is adjusted to give VOM reading that corresponds to the dwell angle prescribed by auto manufacturer (c).
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the potentiometer (R0 and Ry,) is adjusted to set Vy; at
a level substantially lower than the B+ voltage, vari-
ations of the latter have virtually no effect on the dwell-
angle readings. Since the series pass voltage regulator
(Q2) has very low output impedance, operation is inde-
pendent of the VOM input resistance.

For convenient and error-free dwell-angle readings
on the VOM, a simple initial calibration is needed. This
calibration is made by adjusting the potentiometer
when the circuit is connected to the car at the X and Y
points and the distributor points are closed. (An al-
ternative method is to connect the X and Y leads of the
circuit to the anode and cathode of the car battery, re-
spectively, for calibration.) The voltage V., is then set
to the appropriate value shown in the table.

With the leads properly connected to the primary
side of the ignition coil, the system is ready for making
measurements. When the distributor points close and
open repetitively while the engine is running, a train of
rectangular voltage pulses with an amplitude of Vey is
impressed upon the VOM. Because the VOM movement
possesses mechanical inertia, the pointer cannot track

Electronic timer circuit
improves welder performance

by Alex W. Sivan
Orpak Ltd., Tel Aviv, Israel

Point welders are widely used in industry, but many of
them have no timers. Without an automatically con-
trolled welding pulse, only skilled operators can weld
thin metal parts that require a current-pulse duration of
less than a second; if the equipment is automatically
timed, however, almost anyone can weld such parts suc-
cessfully. And even skilled personnel can probably per-
form repetitive production operations more quickly and
efficiently with the aid of a timed current pulse.

A simple timing circuit that can be added to a welder
is shown in the figure. When the ac line voltage is
turned on and switch S; is closed, current through the
relay coil holds K, open and K; closed. When the oper-
ator wants to weld, switch S; is opened, and the current
through the relay coil thereupon decreases so much that
K, closes and K; opens.

With K, closed, welding current flows in the second-
ary of Ty, and because K is open, C; charges through
R; and R;. When the voltage across C, reaches the fir-
ing voltage of the silicon-controlled rectifier (about 2
volts), the SCR carries enough current to let the relay
open K, and close K; again to stop welding and dis-
charge C;. The SCR continues to conduct until the oper-
ator lets S, close again. The welding current flows for a
time returned by (R; + R3)C; and the line voltage.

One of the most important features of this circuit is
that the welding cycle is immune to noise from the relay
spikes and transformer surges.
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- SETTING OF Vcy, FOR VARIOUS AUTOMOBILE ENGINES

Nymber of cylin_ders | Maximum v,
in 4-stroke engine dwell angle oYt
8 [ 45° 45V
6 ‘ 60° 6.0V
4 90° 9.0V

the pulses, so only an averaged voltage is indicated.
This average voltage is effectively the dwell voltage. For
example, a voltage of 2.7 v indicates a dwell angle of
27°. Rotating the point assembly then adjusts the dwell
angle to the value suggested in the service manual for
the particular model of automobile.

Diode D; and zener diode ZD, protect the circuit
from accidental reversal of lead connections at X and Y
and from high-voltage transients when the points open.
Current-limiting resistors Rs and Rg protect transistor
Q2 and amplifier A, from overloading if the VOM leads
are accidentally short-circuited.[]

s Vi WELOING
ac POINTS
LINE K, Ld 1
s._ B%SH TO
N EN |
Ay MOA920-2
1%V | <H>——w
‘ 02 LR, 11a
1, /[ 1M TAG 2400 )
d Y)scR [
* R, 3 5k
100 uF ? 2k82 =
) ¥ S
\ 6 o . Ve
N I
| S
[¢——— LOW Ry ———|+—— HIGH Ry ———
SWITCH  oPEN| —_
5, [ '
CLOSED Lm—ud $ r| L
SCR GATE vl -
VOLTAGE | /1
Vg [} Z 1 ~
SCR 62A -
CURRENT | | |
A o N I . j |
WELOING ON 2 | r
VOLTAGE
Vi OFF Lommd |
TIME —>

_ S _ _:
Welding made easy. When S, is pushed open, welding current

flows and gate voltage starts to rise. Once gate voltage becomes
high enough to let SCR conduct, welding current ceases. SCR con-
tinues to conduct until operator allows S, to close; thus, duration of
welding pulse is determined only by charging time for Vg to reach
SCR firing voltage, not by how long S, is open.

The timing diagrams in the figure illustrate the oper-
ation of the circuit and indicate some typical values of
current and voltage. O

Engineer’s Notebook is a regutar feature in Electronics. We invite readers to submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $50 for each item published
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$833 goes a long way in Japan.

Takes you non-stop into executive suites
|

to the top decision makers and buyers
|

in electronics.

(* Exchange rate of 300 yen to the U.S. dollar.)

Everyone that’s anyone in Japan’s electronic
industry reads Nikkei Electronics. And for $833, the
cost of a full page B/W advertisement in Nikkei
Electronics, you can have them reading about you.

Not just reading, either — responding, too. Because,
biweekly, Nikkei Electronics goes out to the people
who mean business.

57.2%(17,285) of the top management personnel
and senior engineers of Japan’s top 100 companies.
That’s quite a track record, and it proves you're in
good company when you’re in Nikkei Electronics.
RCA knows it. Texas Instruments knows it. And
Burr Brown knows it. Last year, we carried 23, 24,
and 8-1/3 pages of advertising for them, respectively.

Don’t be a slow poke. What Nikkei Electronics is
doing for these electronics specialists, it can also do
for you. Now.

No. 1 in Japan. For good reason.

NIKKEI ELECTRONICS
BEIL7HOC7; "(

NIKKEI ELECTRONICS

For more information, please contact McGraw-Hill’s Electronics
sales office or Advertising Dept.

NIKKEI-McGRAW-HILL INC,,

Nikkei Annex Bldg., 2-1-2, Uchikanda, Chiyodaku, Tokyo, Japan.
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New products

Data handling

DEC fills out
product lines

Two print-only units, a video
terminal, and an operating
system bow at Wescon

Rounding out existing lines and ser-
vices, the products and services
being introduced at the Wescon
show by Digital Equipment Corp.
all come from the Components divi-
sion. The big push is in printers, and
DEC announced two: the LA-180
character printer and the LA-35
character printer. The latter is based
on the LA-36 Decwriter, a key-
board-equipped terminal that prints
at 30 characters per second.

The LA-180 is a peripheral, not a
terminal, in that it has no keyboard.
It prints 180 characters per second
using a 7-by-7-dot matrix, forms a
132-character line, and operates at
1,200 baud. It has a parallel inter-
face, positive tractor speed, movable
right tractor, and movable part
forms. A top-of-form function al-
lows the user to advance the printer
by the number of line feeds neces-
sary. A variety of paper sizes and
multipart paper are acceptable. The
LA-180 will cost $1,975 each for 100
units and will be available for deliv-
ery in January.

At the other end of the printer
line, DEC is introducing the LA-35, a
read-only version of the LA-36. It
has no keyboard and prints at 30
characters per second. It will be
available in November at $1,310
each in hundreds.

DEC is also expanding its line of
video terminals with the VT-52A,
an enhancement of the VT-50. The
screen on the 52A is double the size
of the 50’s and displays 24 lines of
80 characters each. Unlike the 50, it
also has full cursor control, upper-
and lower-case characters, and a nu-
meric pad. Price will be approxi-
mately $1,340 each for 100 units,
and it will be available in January.

132

The third announcement was the
availability of an operating system
for the LSI-11 microcomputer. A
version of RT-11, which can also
run on the PDP 11/03 mini-
computer, it is available in Fortran
IV or Multiuser Basic with a max-
imum of four users. DEC notes that
the introduction of an operating sys-
tem for the LSI-11 supports the con-
tention that the device is fully com-
patible with the PDP-11 line of
minicomputers and can rely on
PDP-11 software. The Basic RT-11
operating system will be available in
November and will sell for $750.
Multiuser Basic and Fortran IV ca-
pability cost an additional $500
each.

Digital Equipment Corp., One Iron Way,
Marlborough, Mass. {361]

Floppy disk system works
with Motorola EXORciser

The iCOM FD360-68 is a low-cost
floppy-disk system which plugs di-
rectly into Motorola’s M6800
EXORciser and includes all hardware
and software needed for immediate
operation. According to iCOM, a
typical edit/assembly sequence can

be performed in less than five min-
utes with the FD360-68 compared
to three hours with a teletypewriter.
Consisting of from one to four disk
drives, an IBM-compatible format-
ter/controller, and a desktop cabi-
net with power supplies, cooling,
and cabling, the disk system starts at
$2,350 for a single-disk version in
unit quantities. The unit price for a
dual-disk system is $3,000. In small
OEM quantities, the price of a single-
disk system can drop as low as
$1,840. Delivery time for all four

versions is 30 days.

iCOM Inc., 6741 Variel Ave., Canoga Park,
Calif. 91303. Telephone inquiries: (213)
348-1391, Terry Zimmerman {366]

Large graphic output plotter
is fast and accurate

Able to accommodate drawings up
to 22 by 34 inches, the DP-1600
computer graphic output plotter can
run at speeds up to 800 increments
per second with a maximum error of
0.004 inch. A built-in micro-
processor allows the device to plot a

straight line given only the line’s
end points, while a character symbol
generator further reduces data-
transmission and software require-
ments. The DP-1600 has a price of
$14,000 and a delivery time of 60 to
90 days.

Claser Data Co., 225 Forest Ave., Palo Alto,
Calif. 94301. Telephone inquiries: (415)
321-1348, Jeff Ziman [363]

Thermal printer has
self-cleaning head

Designed to work with plastic-
coated strip-chart paper as well as
with chemically treated paper, an
alphanumeric thermal printer from
MFE Corp. has a special self-clean-
ing printing head that melts and va-
porizes plastic that would smear and
ruin other printing elements. Able
to operate at rates up to 20 charac-
ters per second, the printer uses a 5-
by-7-dot matrix to generate charac-
ters that measure 0.10 by 0.081 inch.
The printer, which can be added as
an option to MFE stand-alone
recorders, contains its own power
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supply. Compatible with TTL cir-
cuitry, the device, which is being
shown at Wescon, is expected to sell
for about $300; deliveries will start
at the end of the year.

MFE Corp., Keewaydin Dr., Salem, N.H.
03079 [364]

Interface units connect
converters with computers

A family of interfacing subsystems
is intended to simplify the inter-
connections of such parallel-output
devices as analog-to-digital convert-
ers with serial-input ASCll-compat-
ible teletypewriters and computers.
Mounted on printed-circuit boards,
the subsystems are based on Analog
Devices’ Serdex (serial data ex-
change) modules which were intro-
duced two and a half years ago.
Three subsystems are offered: a
transmitter subsystem at $395, a re-
ceiver subsystem also at $395, and a
multiplexer at $450. All three are

available from stock.

Analog Devices Inc., P. O. Box 280, Nor-
wood, Mass. 02062. Telephone inquiries:
(617) 329-4700, Ron Natale [365]

Character printer writes
55 characters per second

Intended primarily for use in word-
processing systems, the Sprint 55 is
a character printer that can produce
output copy at a speed of 55 charac-
ters per second. A companion unit,
the Sprint 40, runs at 40 c/s. Both
units use a daisy printwheel posi-
tioned by a pair of servo motors for
high-quality printing. The Sprint
printers can handle any paper size
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The EPC 2200.
A hard copy recorder

for spectrum

The new EPC Model 2200 is the first truly
fine quality, low cost, hard copy recorder.

When matched with a spectrum analyzer or
processer, the Model 2200 prints spectral
data on a continuous dry paper display 19.2”
wide. This hard copy history-plot presents
2,048 clearly defined data points per scan,
revealing spectrum lines buried as much as

analysis.

The Model 2200 interfaces with digital and
analog equipment, accepts a variable dump
rate and permits flexible expansion or con-
tractions of scale. It sweeps at speeds be-
tween 1/10 second and 8 seconds, and is
mechanically virtually jitter-free.

The EPC Model 2200 is currently built in four
modified formats. Further customization is
possible. Write for information and a quote,

6db below the noise level.
frag

erc

EPC LABS. INC.
123 Brimbal Avenue

Beverly, Mass, 01915 USA
(617) 927-2523

Circle 133 on reader service card

A N BD BN BN DS BN Bn BE . ..
LOGIC SERIES No. 1

WHAT'S A ,;
BI-DI 1,0
PORT?

Double value in a single package

This 8-bit latch with 2 sets of

Bidirectional I/O’s performs high-

speed standard interface

between processor, bus & periph-
erals. #8T31 saves 6 parts plus

pre-test & manufacturing costs

Rush data sheat on #8T31_ your
8-bit Bi-Di /O Port
Name
Tel Ext
Chp coupon to letterhead

811 E. ARQUES. SUNNYVALE. CALIF. 94086
Il I =N .
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ANALOG SERIES No. 1

USE DMOS FETS FOR
CLEANEST ANALOG
SWITCHING.

DMQGS, the key to transient-free switching. DMOS
analog switches boost state-of-the-art performance
with lowest parasitic capacitances. low on-resistance
(30Q)) and high speed (1.5ns)
SD210 series for singles:;
SD5000 for quads.

Rush data sheets and applica-
~ tion notes on DMOS switches:
coupon’s clipped to letterhead.

Name

- Tel. Ext.
THINK ¢ :

Sinotics

811 E ARQUES SUNNYVALE. CALIF 94086
. . Bl IR N BE
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Chart Recorder Trnt Voltage Recorder

4 Esterline Angus / Associated Research

—

Malco Rectangulars...
they’ll help you out in a tight spot.

Malco offers a complete line of rectangulars including
some of the smallest high-density connectors available to
meet your tightest packaging requirements. Like our MCDM
1 MicromateT™, a metal-shell connector with as many as
164 straight-through connections, centers as small as
.050” and very little weight.

Whether you’re designing with conventional wire, flat
cable, coax or ribbon cable, Malco has the rectangulars
you can plug into your circuitry—all with the Twist/Con
high reliability contact system. Write Maico, 12 Progress
Drive, Montgomeryville, Pennsylvania 18936 or cali our
South Pasadena facility (213) 682-3351 for price and

‘ MALCO
A Microdot Cormpany

Helping industry put things togother. ™

Circle 134 on reader service card

Opscillograph

Texas Instruments “

Short or long term rentals on over
5,000 most wanted instruments are
available from General Electric,
shipped the same day. Want your
FREE Rental Catalog? Call collect,
(518) 372-9900.

GENERAL &3 ELECTRIC

Circle 180 on reader service card




up to 15 inches in width. Bidirec-
tional paper feed and fast horizontal
tabulation allow the use of any
printing format in horizontal incre-
ments of 1/120 inch and vertical in-
crements of 1/48 in.

Qume Corp., 2323 Industrial Parkway West,
Hayward, Calif. 94545. Telephone inquiries:
(415) 783-6100, Sol Zasloff [367]

Cartridge disk drive
can store 400 megabits

Possessing a formatted storage ca-
pacity of 400 megabits, the model
5017 cartridge disk drive uses a pat-
ented method to achieve a packing
density of 500 tracks per inch on the
disk. The fast-access unit zeroes in
on its own data track, permitting it
to find and lock onto the desired
track regardless of temperature vari-
ations. Able to work properly in am-
bient temperatures from 50°F to
100°F, the model 5017 has an aver-
age head positioning time of 35
milliseconds. To ease the problem of
evaluation by a potential user, the
manufacturer can provide a control-
ler to interface the 5017 with a Dig-
ital Equipment Corp. PDP-11 mini-
computer.

Vermont Research Corp., Precision Park,
North Springfield, Vt. 05150. Telephone in-
quiries: (802) 886-2256, Evered W. Hinkley
[368]
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scneral Instroment’s
WL Bridge Rectifier

17°¢

(and always has been)

actual
size

e 1A @ 50°C (lo)

o 50V to 1000V (Vaawm)

e Flame-retardant epoxy potting
UL classified 94V-0

e Leads on standard .20" grid

e For complete information
call Don Bedell (516) 733-3355

*1A, 100V PRV; 100,000 gnty.

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR COMPONENTS
600 W. John St., Hicksville, N.Y. 11802

Circle 135 on reader service card

MEMORY SERIES No. 8

INTERFACE SAVERS:
20 TTL COMPATIBLE
MOS SHIFT REGISTERS

In stock now, and in
love with TTL. our

interface cuts parts

design flexibility, all
from one source: 20
gives you plenty to
pick from

811 E AROUES SUNNYVALE CALIF 94086
Il BN B BN B .

MOS registers save
on go-betweens. Zero I

and power costs. Max I
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DO YOU MEASURE

DYNAMIC OR TRANSIENT

PHENOMENA?

If you view slowly chang-
ing waveforms or fast single-
shot events (up to 3.5 ns),
variable persistence storage
offers you an easy, accurate
way to evaluate them.

The variable persistence
oscilloscope stores a bright,
high-contrast display of new
information as the old infor-
mation fades from the crt.
Variable persistence is avail-
able in both portable and
laboratory oscilloscopes.

VARIABLE PERSISTENCE
STORAGE

But there’s a lot more to
be said. Variable persistence
storage has applications in
spectrum analysis, mechan-
ics, biophysics, and many
other areas. Just fill out the
coupon and we'll send you
our guide, ““Variable Persis-
tence Storage Applications,”
or, if you prefer, arrange for
a demonstration.

DO YOU NEED TO RETAIN

SIGNALS ON A CRT FOR

LONG PERIODS OF TIME?

If you do, bistable stor-
age offers you an easy,
inexpensive way to store
information for an hour or
longer.

A Dbistable storage oscil-
loscope makes it easy to
store nonrepetitive signals
and low-rep-rate waveforms
with rise times as fast as
20 ns.

You can get bistable
storage in portable and labo-

BISTABLE STORAGE

ratory oscilloscopes. With
the split-screen feature, you
can store a reference wave-
form on one half of the crt
screen and compare it with
incoming signals on the other
half.

If you aren’t familiar with
bistable storage, we'd like to
help. Send for our guide,
“Bistable Storage Applica-
tions,” or request a demon-
stration.
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1. Please send me your applications guide(s).

D 'Variable Persistence Storage Applications'.

D "'Bistabie Storage Applications’.

D “FAST and Multimode Storage Applications”,

D Please phone me at

Please arrange for a storage-oscilloscope
demonstration,

3. Please indicate the primary product manufactured or ser-
vice performed at your company and in your department.

Company Department

N

N
0

[
[

Computers and computing equipment.
Data processing systems.

Oftice and business machines.

Test and measurement equipment.

Communication systems and equipment.

Navigation and guidance or control systems.

Electronic controlled automotive functions.

Component design and testing.

Aircraft, missiies, space and ground support
equipment,

Independent R&D laboratory and consultant.

Government agency and military.
Laser research and development.
Colleges, universities.

Other

ELECTRONICS

Name

Company

Address

City State Zip
4. Please indicate your principal job function.

O O O0O00O0oOooood

Design Systems

Design Components

Engineering Services (Evaluation, Standard Labs,

Environmental Labs, Reliability)

Manufacturing
Technical Management
General Management
Marketing/Sales
Purchasing
Executive/Owner
Teaching

Consulting

Others

kinds of test instruments do you use in your work?

Storage osciliosocpe.

Model

Nonstorage oscilloscope.

Model
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Tektronix, Inc.
PO.Box 500
Beaverton,Oregon 97005



DO YOU CAPTURE,
RECORD, AND ANALYZE
VERY FAST EVENTS?

If you do, FAST storage are combined in our laboratory
allows you torecordrise times oscilloscopes with multimode
asfastas 3.5nsandto store storage.
information at full bandwidth o M To find out more about
—100 MHz. Only our mesh- - APPLICATIONS FAST storage, write for our

to-mesh transfer technique
makes it possible to store
at such fast writing speeds.

This technique also makes
it possible to combine different
kinds of storage ina single
instrument. Variable persistence
and FAST variable persistence
are available togetherin our
portable scopes. Bistable, vari-
able persistence, FAST bistable,
and FAST variable persistence

ONLY TEKTRONIX
OFFERS ALLTHREE
KINDS OF STORAGE.
FIND OUT ABOUT
THE ONE THAT'S
RIGHT FOR YOU.

guide, “FAST and Multimode
Storage Applications,” or
request a demonstration.

To request a demonstra-
tion of our storage oscilloscopes,
contact your Tektronix Field
Engineer or write us at Tektronix,
Inc., P.O. Box 500, Beaverton,
Oregon 97077. In Europe,
write Tektronix Limited, P.O.
Box 36, St. Peter Port, Guern-
sey, Channel Islands.

TEKTRONIX
- committed to
technical excellence



from
Grayhill

the
different
DIP Jwiitch

ik Y
® Exclusive sliding |

ball contact

system for

positive wiping

action

® Life tested to 50,000 mechanical
operations, with commensurate
electrical life

e Available in 9 sizes, even a
hard-to-find 2 rocker version, on
up to 10 rockers

® All SPST, each switch independent,
rocker actuated

Of course, the different DIP Switch—
Grayhill's Series 76—also offers the
standard DIP benefits of easy PC board
mounting, compact high density de-
sign and a multitude of cost savings.
Get the full story, including detailed
specifications and prices, in Grayhill
Engineering Bulletin #247 available
free on request.

o o,
Gayhill

561 Hillgrove Avenue ¢ La Grange, lllinois 60525
Phone (312) 354-1040
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New products

Instruments
Synthesizer has
7-digit resolution

Digital commands set both
amplitude and frequency of
microprocessor-based unit

The model 6011A synthesized-sig-
nal generator from John Fluke Mfg.
Co. improves on microprocessor
control, introduced in the firm’s
model 6010A synthesizer [Electron-
ics, April 3, p. 113], by offering dig-
ital entry of output level as well as
frequency.

Four-digit amplitude levels in
volts, millivolts, or decibels along
with seven-digit frequency values
from 10 hertz to 11 megahertz can
be entered via front-panel push but-
tons or a rear-panel ASCII interface
connector. Interfaces compatible
with IEEE STD 488-1975 or RS-232-
C are optional and cost extra.

Priced at $3,995, the model
6011A can store nine sets of fre-
quencies and amplitudes and recalls
them individually when one of nine
location buttons is pressed. Values
can be changed by dual-concentric
edit controls—one knob selects the
decade to be changed, and the sec-
ond varies the value.

The model 6011A can also store
reference values for frequency and
output level. Numbers then entered
are added to these references. The
amplitude reference can be set at a
voltage, and new entries can be pro-

Ve TEaeTY=T

gramed in decibels with respect to
the stored reference.

An amplitude limit value can also
be set, a feature especially useful in
production-line testing. Amplitude
modulation of the output is stan-
dard, frequency modulation an op-
tion that costs extra.

Frequency resolution is 0.1 Hz
from 10 Hz to 110 kilohertz and 10
Hz from 10 Hz to 11 MHz. Drift is
less than one part in 108 per day.

Amplitude-setting resolution is
0.01 decibel, 1 millivolt, or 0.1 mi-
crovolt on the dB, v, and mV ranges,
respectively. Voltages can be pro-
gramed in peak-to-peak or root-
mean-square values, either termi-
nated or open circuit.

Frequency response is +0.025 dB
from 100 Hz to 5 MHz.

John Fluke Mfg. Co. Inc., P. O. Box 43210,
Mountlake Terrace, Wash. 98043 [351]

Tektronix logic analyzer
fits TM-500 mainframe

The LA 501 logic analyzer, an addi-
tion to Tektronix’” TM 500 instru-
ment series, can display up to 16
channels of digital data in timing
diagram format.

Priced at $3,250, the instrument is
housed in a two-unit-wide plug-in
that requires a TM 500-series main-
frame for power. It is shown along
with a DD 501 digital delay and an
SC 502 oscilloscope in a $325 TM
515 mainframe.

Data sampling can be either syn-
chronous or asynchronous, with four
input channels of 1,024 bits sampled
at up to 100 megahertz, eight chan-
nels of 512 bits at 50 MHz, or 16
channels of 256 bits at 20 MHz.

A choice of pre-trigger, center-
trigger, or post-trigger modes lets a
user select where the displayed
block of data falls with respect to a
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trigger taken from a system. In the
pre-trigger mode, 94% of the dis-
played data occurs before the trig-
ger, in the center-trigger mode, 50%.
and in the post-trigger mode, 6%.

A front-panel selector switch
makes the LA 501 compatible with
TTL or ECL levels, and a third posi-
tion provides a variable threshold
from -10 to +10 volts to accom-
modate other logic types.

The LA 501 can be used with any
monitor or oscilloscope that has
X-Y capability and at least 500 kHz
of bandwidth. Any one channel of
the display can be selected and
moved vertically for comparison
with any other channel by use of a
position control on the LA 501.
Tektronix Inc., P. 0. Box 500, Beaverton,
Ore. 97077 [352]

True-rms digital multimeter
measures up to 6,000 counts

Although it’s called a 3'2-digit mul-
timeter, Data Technology’s model
31 is a 6,000-count instrument that
measures dc voltage and current,
true-rms ac voltage and current, and
resistance. The meter can handle ac
voltages from 100 microvolts to
1,000 volts with a maximum crest
factor of five. Priced at $395, the
model 31 can operate for 10 hours
from rechargeable batteries. The
price includes a battery charger and
holder and automatic charging and
shut-off circuitry. Options for the in-
strument, which is being shown at
Wescon, include a universal test
lead kit, high-voltage, rf, and de-
modulation probes, a carrying case.
and a rack-mount kit.

Data Technology Corp., Data Instruments
Div., 2700 S. Fairview Rd., Santa Ana, Calif.
92704 [353]

Programable data and timing
generator is interactive

By combining microprocessor con-
trol with digital word generation,
the designers of the RS-432 micro-
processor-controlled data and tim-
ing generator have come up with a
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Announcing new frontier
in transistor chips.
we're into new technology areas where other
companies have never been: a UHF amplifier
with 8dB gain at 1.6GHz; a 30W, TO-5 Darlington
with BVceo 120V at 5A, gain 10,000 at 5A, and ft
100MHz; an RF ampilifier at 1.0GHz, <$1.00 in
quantity; or a 200W, 100A, 120V, 40MHz switching

transistor. If this kind of technology interests
you, call us and find out what's new today.

SEMICOA

We'll take you places you've never been before.
333 McCorrick Avenue, Costa Mesa, Cafifornia 92626, 714/979-1900

Circle 139 on reader service card

Need a current catalog?

Use your EBG to order the g
catalogs you need. Last year, E'GthOI;]lCS
80,000 requests for catalogs uyers
were generated through the uide

use of EBG Catalog Inquiry
Cards. Put EBG to work for
you—and your company.

THE ACTION BOOK
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il

139



NEW DPVM’s
FROM
NEWPORT

BRIGHT 13MM
LED DISPLAY,
BCD OUTPUT,
RATIO AND Z'YR
WARRANTY

$ 8 loo*
FOR 3% DIGIT MODEL 203

Four full scale ranges
¢ Auto-Polarity = 1999 counts

¢ Voltage, Current and Ratio
measurements

Automatic Zero-Front panel
F.S. adjust

(Model 2003, 42 digit $139*)

Whether you need 3% or 44 digits,
Newport will deliver the most reli-
able and versatile Digital Panel Volt
Meter (DPVM) available. With a
great reduction in parts and the
addition of the new Y-inch LED
display, we can now increase our
warranty to a full 2 years. The life
expectancy of the display is greater
than 11 years. Full scale ranges are
200 millivolts, 2, 20, and 200 volts. ..
and BCD output comes free.
Newport now has worldwide stock-
ing representatives providing off-
the-shelf deliveries and local support.
For complete data, call or write:
Newport Laboratories, Inc, 630 East
Young Street, Santa Ana, CA 92705.

For immediate response, CALL COLLECT
(714) 540-4686
(In Europe-Tele. Amsterdam [20] 45-20-52)

*Quantities of 100 c

N NEWPORT
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New products/materials

Clear epoxy casting resin Stycast
1269A cures to such a crystal-clear
transparency that it can be used to
make windows, lenses, and other
optical components. Since the parts
can be cast to exact size and shape,
expensive grinding is not needed.
Red and green dyes are available
for coloring the material, if desired,
when it is used as an encapsulant for
light-emitting diodes. Sold as a two-
part system, Stycast 1269A cures in
16 hours at 190°F. It sells for $3.70
per pound in 18-pound lots; deliv-
ery is from stock.

Emerson & Cuming Inc., Canton, Mass.
02021, Telephone inquiries: (617) 828-3300
[476]

Conductive compounds for use in
the solution of shielding problems
and other applications are offered in
a sample kit that contains six formu-
lations: two epoxy adhesives, a sili-
cone RTV adhesive, two caulking
compounds, and a coating. Priced at
just $25, the kit contains materials
that would normally sell for $50 in
large quantities.

Chomerics, 77 Dragon Court, Woburn,
Mass. 01801, Telephone inquiries: (617)
935-4850 [477]

A line of laminated cable tapes is
much less bulky than standard cop-
per shielding. Consisting of two or
more layers of plastic films and
aluminum foil in various combina-
tions, LAM-A-SHIELD provides
both insulation and shielding in one
material. The tapes are quite rug-
ged: no problems occur during the

MATERIALS
FOR ELECTRONICS

Epitaxial structures of silicon and
semiconductor structures

Germanium:
monocrystalline & polycrystalline
germanium dioxide 99.99% & 99.9999%
germanium monoxide
Silicon:
monocrystalline & polycrystalline
Gallium:
arcenide

Gallium
phosphide

Monocrystals of semiconductor
compounds

Extra-pure materials, diffusing agents,
quortz crucibles

Exporter:

V/O TECHSNABEXPORT

Moscow G-200, USSR
Tel. 244-32-85 - Telex 7628

@Techsnabexport
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Club price, $12.50

767/017
COMPUTER
INTERFACING
AND ON-LINE
OPERATION

by J. C. Cluley

Pub, price, $14.50
Club price, $12.35

COMPUTER
DATA SECURITY

by H. Katzan

Pub. price $12.95
Club price, $9.75

353/387
MINICOMPUTERS
FOR ENGINEERS
AND SCIENTISTS

by G. A. Korn
Pub, price, $21.50

any one

of these great
767/068 professional books

values up
Club price, $13.95 to $ 21 .50

784/478 Introductory offer gz

THE U.S.

INDUSTRY. to new members of the
by G. W. Brock

rwsie s (GOMPUTER PROFESSIONALS’
BOOK CLUB

4767993
;{IIECESSFUL
COMPUTER Special $1.00 bonus book comes to you
by J. Orlicky with your first club selection
Pub. price, $11.55
Club price, $8.95
770/271 497/672
BUCHSBAUM'S INFORMATION —_—
394/555 COMPLETE SYSTEMS {
OPERATING HANDBOOK OF THROUGH
SYSTEMS PRACTICAL COBOL .
i ELECTRONIC & v
S. E. Madnick REFERENCE DATA A. S. Philippakis
an by W. H. and i |
J. J. Donavan Buchsbaum L. J. Kazmier i
Pub. price, $18.50 Pub. price, $17.95 Pub. price, $12.95 i
Club price, $12.50 Club price, $13.50 Ciub price, $9.95

766/053
SYSTEMS
SIMULATION

by A. M. Colella,
M. J. O'Sullivan,
D. J. Carlino
Pub. price, $16.00
Club price, $12.95

767/084

THE SUN

NEVER SETS

ON IBM

by N. Foy

Pub. price, $7.95
Club price, $6.75

770/212
FUNCTIONAL
ANALYSIS OF
INFORMATION
NETWORKS

by H. B. Becker

Pub. price, $14.95
Club price, $10.95

546/215
COMPUTERS
AND

MANAGEMENT
IN A CHANGING
SOCIETY, 2/e

by
D. H. Sanders

Pub. price, $9.95
Club price, $7.95

158/274
MANAGEMENT
INFORMATION
SYSTEMS:
CONCEPTUAL
FOUNDATIONS,

STRUCTURE ANO
OEVELOPMENT

by G. B. Davis
Pub. price, $15.50
Club price, $11.95

767/130

WHY
INFORMATION
SYSTEMS FAIL

by
H. C. Lucas, Jr.

Pub. Price, $11.00
Club price, $8.95

save time and money W
by joining McGraw-Hill’s new i

COMPUTER PROFESSIONALS’ ¥
BOOK CLUB

HIS new professional club is designed to meet your day-to-day on-the-job

needs by providing practical books in your field on a regular basis at below
publisher prices. If you're missing out on important technical literature—if
today's high cost of reading curbs the growth of your library—here’s the solution
to your problem.

The Computer Professionals’ Book Club was organized for you, to provide an
economical reading program that cannot fail to be of value. Administered by
the McGraw-Hill Book Company, all books are chosen by qualified editors and
consultants. Their understanding of the standards and values of the literature in
your field guarantees the appropriateness of the selections.

How the Club operates: Every month you receive free of charge The Computer
Professionals’ Book Club Bulletin. This announces and describes the Club’s
featured book of the month as well as alternate selections available at special
members' prices. If you want to examine the Club's feature of the month, you do
nothing. If you prefer one of the alternate selections—or if you want no book at
all—you notify the Club by returning the card enclosed with each Bulletin.

As a Club Member, you agree only to the purchase of four books (including
your first selection) over a two-year period. Considering the many books published
annually, there will surely be at least four you would want to own anyway. By
joinLng the club, you save both money and the trouble of searching for the best
books.

Electronics/September 18, 1975

r—— MAIL THIS COUPON TODAY ——+

COMPUTER PROFESSIONALS/Book Club

P.0. Box 582 Princeton Road, Hightstown, New Jersey 08520

Please enroll me as a member of the Computer Professionals’
Book Club and send me the two books indicated below. 1 am to
receive the bonus book for just $1, and my first selection at the
special Club price. Actual postage, plus 25¢ handling charge witl
be added (sales tax, also, if applicable). These books are to be
shipped on approval, and | may return them both without cost or
further obligation. If | decide to keep the books, | agree to
purchase as few as four additional books (including this first
selection) during the next two years at special Club prices

(guaranteed 15% discount often more).

Write Code # of $1.00
bonus book
selection here

Write Code # of
first
selection here

NAME

ADDRESS

CITY

STATE

P39109
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NOW! YOUR FAVORITE
PUSHBUTTONS!

$S-5111 “—/\_’

Either one does it!

“NOW! YOUR FAVORITE OPERATION!

NO ROTARY SWITCHES!

$8-5040

This is it! No more rotary switches! This terrific lwatsu twosome, $S-5040, DC-
5MHz of 20,000 hours MTBF with TV trigger and X-Y operation and the SS-
5111 DC-10MHz of 18,000 hours MTBF with TV triggering and X-Y operations,
have the latest technological advances. All colored slide and pushbutton opera-
tional switches smoothly cause the necessary test functions of equipment in
factory assembly lines, maintenance services, servicing of audio and television,
educational training as well as in radio ham applications. No more troublesome
triggering adjustments, and the big 8 x 10cm wide and bright CRT displays the
accuracies. The SS-5040 offers a 20mV/cm sensitivity and a fast 1us/cm sweep
time while the SS-5111 expounds a 10mV/cm sensitivity, 0.5u/cm sweep time
and a NORM, AUTO trigger system. So, this is your sensible buy in oscilloscopes.

L 4
&
4
4
4
4
‘.

(ASAHISEIMEI BUILDING)

1-3, NIHONBASHI 2-CHOME, CHUO-
KU TOKYO 103, JAPAN
PHONE: TOKYO 272-0461

TELEX: J24225 TELEIWA

USA: Dumont Oscilloscope Lab.

IWATSU ELECTRIC CO.LTO. W.Germany: NBN Elektronik

Sweden: Teleinstrument AB
08-380370

Finland: OY Honeywell 780311

Austria: Universal Elektronik 422358

201-575-8666
08151-13036

Circle 148 on reader service card

Gas Sensing Semiconductor

F IGAEO
SENSOR

TGS  quickly senses
even small

amount

of gas.

\

: 1
X
75 New Models,
some with highly sensitive
CO sensor, now on the market.

Please contact the address below directly for
catalogs and price/delivery information.

FIGARO ENGINEERING INC.

3-7-3, Higashitoyonaka, Toyonaka City, Oxaka 560,
Japan/Tel: (06) 849-2156
Cable: FIGARO TOYONAKA/ Telex: 05286155 FIGARO J

Circle 186 on reader service card
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~ New produ_cts/ rﬁater_ials

extrusion of cable jackets, for ex-
ample, and the line includes tapes
that will heat-seal to the jacket dur-
ing extrusion.

Bee Chemical Co., Fairfield Div., 26 Daniel
Rd., Fairfield, N.J. 07006, Telephone in-
quiries: (201) 863-8689 [478]

Optical coating materials, including
SiO, PbTe, Tay0s5, ZrO, MgF,,
PbF2, ThO, Ti;O3, and other rare-
earth fluorides, plus the metals
aluminum and chromium, are
offered in a variety of shapes and
purities for thin-film deposition. The
nonmetallic materials are vacuum
hot-pressed to densities in excess of
90%, yielding virtually gas-free
evaporation or sputtering source
material. Shapes include random
chunks for evaporation, precise
shapes and sizes to customer specifi-
cations, and sputtering targets. Pu-
rities range from 99.9% to 99.99%.
Materials Research Corp., Route 303, Or-
angeburg, N. Y. 10962, Telephone inquiries:
(914) 359-4200 [479)

Microwave substrate material Epsi-
lam-10 is a laminate with a dielec-
tric constant of 10.3 *0.5. Intended
for both microstrip and stripline ap-
plications for frequencies up to and
including X band, it is a copper-
clad, ceramic-filled Teflon com-
pound that combines the flexibility
of plastic with the dielectric proper-
ties of alumina. Epsilam-10 is sup-
plied in 9-by-9-inch sheets either
0.025 or 0.050 in. thick. It can be
machined, drilled, routed, or cut
with shears or knife.

3M Co., Dept. EP5-11, P. O. Box 33600, St.
Paul, Minn. 55133 [480]

Plating catalyst Cataposit 44 is a
highly concentrated tin-palladium
material that permits high adsorp-
tion and provides excellent through-
hole coverage because of its ex-
tremely small particle size. Intended
for use in the fabrication of both
multilayer and conventional
printed-circuit boards, Cataposit 44
can be heated up to 120°F for better
adsorption on hard-to-catalyze sub-
strates.

Shipley Co. Inc., 2300 Washington St., New-
ton, Mass. [401]
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NOW!

42 NEW
MODULAR
AVAD

converters

One of two compact cases (2" x4""x.39") that
contain the 42 new Phoenix Data modules

All 42 units in Phoenix Data's
six new series of modular A/D
converters— ADC1300 through
ADC1800—employ the highly
reliable and stable voltage
switching successive approxi-
mation conversion technique.
Note these features:

® 8 through 14 bit resolution.

® Overall T.C. to 2.5PPM/°C.

® No adjustments over 10°C to
40°C range.

® Factory calibrated and pre-
trimmed.

® RFI and EMI shielded.

® Pin selectable input ranges.

® Conversion time to 2 usec: 8
bits; 4 usec: 12 bits; 10usec: 14
bits.

® Optional temperature ranges
from -565°C to +90°C ambient.

® Guaranteed monotonicity.

® Accuracy to 0.01%.

If it's stability, accuracy, speed,
or all-around quality you need
in Data Conversion, contact
Phoenix Data now!

™
. B
A O

3

PHOENIX DATA.INC.

3384 w. OSBORN RD. PHOENIX, AZ 85017
Ph. (602) 278-8528, TWX 910-951-1364

Circle 188 on reader service card
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New literature

Saving gold. Manufacturers of
electrical contacts, connectors, and
lead frames who want to conserve
gold may be interested in TMI 55
Bulletin No. 12 which describes
TMI 55 gold alloy. This material
contains 55% gold, the balance con-
sisting of silver, cadmium, and in-
dium. The result is a contact alloy
that compares favorably with gold
in most respects, yet costs only 63%
as much. The bulletin is put out by
Technical Materials Inc., 5 Well-
ington Rd., Lincoln, R.I. 02865.
Circle reader service number 421.

Ferrites. Catalog sheets on a wide
range of ferrite coil forms, sleeves,
toroids, and beads are available
from the Sales Manager, Krystinel
Corp., Fox Island Rd., Port Chester,
N. Y. 10573 [422]

Decapsulation. A 12-page bro-
chure which tells about a decapsula-
tion service called Access can be ob-
tained from the Advertising
Manager, Amphenol Cadre Div., 20
Valley St., Endicott, N. Y. 13760 or
600 Diagonal Highway, Longmont,
Colo. 80501. The Access process is a
proprietary method for removing
potting, molding, and encapsulating
materials from components or as-
semblies without the use of high
temperatures, ultrasound, or abra-
sives. [423]

Pre-etch plasma treatments. The
effectiveness of plasma-induced
wettability of oxide surfaces and of
plasma descumming are discussed
in an application note from Tegal
Corp., 860 Wharf St., Richmond,
Calif. 94804 [424]

Data collection equipment. A 20-
page reprint from the June supple-
ment to Datapro 70 describes 45
specialized data collection devices
and systems from 31 manufacturers.
The report, which is called “All
About Data Collection Equipment,”
can be ordered from Datapro Re-
search Corp. at 310 per copy. The
address is 1805 Underwood Blvd..
Delran, N. J. 08075 [426]

Video instruments. A short-form

two new
step
attenuators

e Broadband operation
to 1000 MHz

e Numerical readout
in 1-dB steps

¢ High repeatability

¢ 1.5 watt power capability

e Easy replacement of
attenuation chip substrates

A general purpose attenuator for lab,
production and service applications—
0 to 79dB

2701 500 Step Attenuator $245

For television, CATV, telephone and
radio applications—0 to 109dB

2703 750 Step Attenuatar $295

Ask for information on these new,
laboratory-quality bench-top instru-
ments. Write: Tektronix, Inc., Box
500A, Beaverton, Oregon 97077. In
Europe, write: Tektronix Limited, P.O.
Box 36, St. Peter Port, Guernsey,
Channel Islands.

U.S. Sales Prices FOB Beaverton. Oregon

TEKTRONIX
I

committed to
technical excellence

For Technical Data circle 201
For Demonstration circle 149




Need a current catalog?

: |

ONE OF THE PURDY GROUP OF COMPANIES
770 Airport Boulevard
Burlingame, CA 94010

(415) 3478217 ¢ TWX 910-374-2353

- 1_ & L)
' . - \ |
T |

-—:‘ A Y
Circle 150 on reader service card
150

Use your EBG to order the catalogs
you need. Last year, 80,000 requests
for catalogs were generated through
the use of EBG Catalog Inquiry Cards.
Put EBG to work for you—and

your company.

Electronics

Buyers’

Gu

[
THE ACTION BOOK Ifﬂ i

de iy

9
the Brush 110 strip chart
recorder-with a thermal
writing pen guaranteed
forlife.

There isn’'t another strip chart recorder on the market
today that can match the Gould 110’s performance, rug-
gedness, versatility and writing dependability.

The new hot-tip thermal writing system produces
clear, sharp, highly reproducible blue traces with no
smudges, no smears, no skips and no puddles.

For complete information, write Gould Inc., Instru-
ment Systems Division, 3631 Perkins Ave., Cleveland,
Ohio 44114. Or Gould Allco S.A., 57 rue St. Sauveur,
91160 Ballainvilliers, France.

PHONE (800) 648-4990 FOR BROCHURE.

Circle 189 on reader service card
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ANTIMONY
ARSENIC
BISMUTH
CADMIUM
COPPER
GOLD
INDIUM
LEAD
SELENIUM
SILVER
SULPHUR
TELLURIUM
THALLIUM
ZINC

Asarco

produces more
high purity
elements than
anyone in the U.S.

Asarco offers a wide selection of
elements in both research quantities
and commercial quantities for ready
delivery.

All of the elements are available
with a purity exceeding 99.999%.
Many are also available in an inter-
mediate purity grade exceeding
99.99% for use in less critical appli-
cations.

Whether you use high purity ele-
ments for electronics, metallurgy,
research, or any other application,
our specialists are anxious to assist
you. For more information write to
By-Products Department of
ASARCO Incorporated, 120 Broad-
way, New York, N.Y. 10005.

ASARCO

American Smelting and Refining Company

Circle 190 on reader service card

New pro@c—ts

catalog from Colorado Video Inc.,
P. O. Box 928, Boulder, Colo. 80302,
lists 35 video instruments including
slow-scan equipment, video digi-
tizers, quantizers, disk memories,
and X-Y devices. [427]

C-MOS circuits. Two extensive
lines of C-MOS logic circuits are cov-
ered in detail by a new catalog and
applications manual offered by Na-
tional Semiconductor Corp., 2900
Semiconductor Dr., Santa Clara,
Calif. 95051. The 246-page hand-
book includes information on the
54C/74C and CD4000 series. [428]

Computer products. A 26-page
catalog includes photos and brief
descriptions of nearly 100 OEM com-
puter products made by HP. Entitled
“OEM Computer Products,” the
catalog can be obtained from In-
quiries Manager, Hewlett-Packard
Co., 1501 Page Mill Rd., Palo Alto,
Calif. 94304 [429]

Everything electronic. The 228-
page 1976 Allied Electronics Engi-
neering Manual and Purchasing
Guide (No. 760) contains catalog in-
formation on a variety of electronic
equipment from wire and cable to
test equipment and semiconductor
devices. The guide can be ordered
for §1 from Allied Electronics, Dept.
76, 401 East 8th St., Fort Worth,
Texas 76102 [430]

Twisted-pair ribbon cable. A data
sheet from Spectra-Strip Corp.,
7100 Lampson Ave., Garden Grove,
Calif. 92641, describes a twisted-
pair ribbon cable that reduces cross-
talk and is easy to terminate. [431]

Automatic transfer switches. En-
titled “Withstand Current Ratings
for Automatic Transfer Switches,” a
20-page booklet from Asco is a pri-
mer on short-circuit characteristics.
After giving details on short circuits,
the booklet explains why their de-
tailed characteristics must be con-
sidered in the selection of an auto-
matic transfer switch. Listed as Asco
publication 919, the booklet is pub-
lished by Automatic Switch Co.,
Florham Park, N. J. 07932 [425]

it's so easy to take. ..

You can replace yourthermopile with a
SBN PYROELECTRIC DETECTOR

~®* BROADBAND RESPONSE—

UV to microwaves
HIGH SENSITIVITY —
> to 125 V/W

FAST RESPONSE—
betier than 5ns
NO CRYOGENICS—
operates from —40°C to 90°C
RUGGED AND
NONHYGROSCOPIC
This package includes a sensing element
plus a integral FET and fits a standard 9

pin miniature tube socket. Available from
stock for only $125.00.

Call us at 216/248-7400 with your (R
detection and measurement problems.

2 HARSHAW

THE HARSHAW CHEMICAL COMPANY

DIVISION OF KEWANEE JI. COMPANY

Crystal & Electronic Products Department

6801 Cochran Road « Sclon, Ohio 44139
(216) 248-7300
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A great place
to start
expanding
your company
is right here.

Our 16 page book talks
about the labor force, about
deep water ports, about
utilities, temperatures, taxes.
There’s everything here
from financing to flying
times, from industries to
schools—all the things that
make Northwest Florida
one of the most profitable,
most livable business

climates in the country.
And it’s free.

" Gulf Power Company |
| Manager, Area Development |
| Department D-8 |
I P.O.Box 1151 , [
I Pensacola, Florida 32520 (
; Please send me your book. J
I
I L
| |
I Name
| !
: Title |
|
: Company |
: Address l
! |
: City |
|
: State Zip f

L - — - —_—— e
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Addmaster Corporation
Mich Associates’

* Adret Electronique
Psycho Publicite

1 Allen Bradley Compan
Hoffman, York, Baker & Johnson, Inc.

Aluminum Company of America
Ketchum, MacLeod & Grove, Inc

American Microsystems, Inc.

Wilton Coombs & Colnett Inc., Advertising

American Optical, Scientific
Instrument Division
Wilson, Haight & Welch, Inc

American Smelting & Refining Company
Clyne Maxon, Inc.

Ambhenol C s Division,
" Bunker Ramo Corporation
Buchen Advertising, Inc

8 Amperex Electronic Corporation
Sam Groden, Incorporated

Angftrohm Precision
Kenmart Advertising

* Anritsu Electric Co., Ltd.
Diamond Advertising Agency Co., Ltd

Ansley Electronics Corp.
S. Michelson Advertising

AVX Ceramics
TClI Advertising, Inc.

B & K Instruments, Inc.
The Franklin Company

1® Beckman Instruments Inc.
Helipot Division
N.W. Ayer/ Jorgensen/MacDonald, inc

Burr-Brown Research Corp.
N.A. Winter Advertising Agency

1@ Bussman Mfg. Division of
McGraw-Edison Co.
Repco Adv/Pr, Inc.

California Instruments
Manning Bowen and Associates

w Cambridge Thermionic Corporation
Chirurg & Cairns, Inc.

a Centralab Electronics Division
Union, Inc.
Action Communicators

Cober Electronics, inc.
Robert A. Paul Advertising Agency

* Corning Electronics Europe
D Plindustries

*a C.P. Clare International N.v.
Markcom

& Cramer
Johnson, Raffin & Clarke

a Dale Electronics Inc., A Sub
of the Lionel Corporation
Swanson, Sinkey, Ellis, Inc.,
Advertising

Data General Corporation
Scali, McCabe, Sloves, Inc

Data Translation, Inc.
Fred Molinari Associates

& Delevan Divislon, American
Precision Industries, Inc.
Comstock Advertising, Inc.

Delta Air Lines
Burke Dowling Adams, Inc.

a Dlal's?ht Corporation
ichel-Cather, Inc.

Digital Equipment Corporation
Creamer, Trowbridge,
Case & Basford, Inc

EDMAC Associates
J. L. Newman & Associates, Inc

® E & L Instruments, Inc.
Langeler-Stevens, Incorporated

Electronic Memories and
Magnetics Corporation
S Michelson Advertising

162 Circle 152 on reader service card

131

4E

18-19

123

28

120

1561

24

66

130

80

44-45

74

43

124

52

126

140

20-21

148

35€

21E

116

4th Cover

48

125

142

18

46-47

141

141

96

Electronic Navigation industries 14
Hart/Conway Advertising-Public Relations

a Endicott Coll Co., Inc. 154
Fred Riger Advertising Agency, inc.

a EPC Labs, Inc. 133
Supertine Productions

8 Erle Technological Products, Co. Inc. 37
Altman Hall Associates Advertising

Esterline Electronics Corp. 120
Caliahan & Day, Inc.

Fairchild Semiconductor, Inc. 40-41
Carson/Roberts inc. Advertising,
Division of Ogilvy & Mather, inc.

Figaro Engineering Inc. 148
Standard Advertising, Inc.

& Fluke Manufacturing Co., John 35
Bonfield Associates

* General Electric, Microwave and
Image Division Product Section 11
Generat Electric

& General Electric Co., Miniature
Lamp Division 129
Carr Liggett Advertising, Inc

General Instruments Corporation,

Microelectronics Division 22-23
Norman Allen Associates, Inc
& General Instrument Corporation Semi,
Comp. Division 125-135
Norman Allen Associates, Inc
* Golden Gate Enterprises 43
Associated Ad*Ventures, Incorporated
| Gould Inc./Instrument Systems Division 126
Carr Liggett Advertising, Inc
£ Graphic Controts Corp. 9
Conklin, Labs & Bebee, Inc
a Grayhill, Inc. 138
trat Advertising Company, inc.
Gulf Power Company 152
Ad/Com Advertising, Inc.
Harrls Semiconductor 127
Tucker Wayne & Company
& Harshaw Chemical Company 151
Industry Advertising Company
® Hewlett-Packard 2
Richardson, Seigle, Rolfs & McCoy, Inc.
% Hewtett-Packard 1

Tallant/ Yates Advertising, Inc

& Hewlett Packard
Taflant/ Yates Advertising, Inc

67, 2nd Cover

® Hewlett Packard
Phillips Ramsey Advertising & Public Relations

& Hewlett Packard 109
Bozell & Jacobs/ Pacific
u Honeywell Test Instrument Division 60-61
Campbell-Mithun, Inc.
* ICI Ltd., Mond Dlvision 39€
Barnaby & Tarr Company Ltd
Integrated Comguter Systems, Inc. 58-59
arr, Foote & Rose
Inta&rated Circult Engineering 42
.A. Winter Advertising
intel Corporation 39
Regis McKenna, Inc.
u Interstate Electronics Corporation 73
Chris Art Studio, Inc.
Interswitch 150

William J. Purdy Promotions, Inc

Ipzen Ceramics
Cummings, Brand, McPherson Associates, Inc.

ITT Cannon 20

lwatsu Electric Co., Ltd. 148
Universal Ad Co., Ltd.

Krohn-Hite Corporation 5
Impact Advertising, inc.

Litronix, Inc.
Bonfield Associates

12-13

Electronics/September 18, 1975



Liquid Xtal Display, inc. 121

M aft Electric C.
Marketronics, Inc

pany 3rd Cover

Malco 134
E.W. Baker Inc., Adv.
sMCLinc. 74
Huwen & Davies, Inc.
McGraw-Hill Book Company 145-147
MFE Corporation 140
Brightman Company, Inc.
*@ Marconl Instruments Ltd. 31E
Russell Powell Advertising Ltd.
* Membrain Limited 16E
Harrison Cowley Advertising
{Southern) Ltd.
Mi itch Dlvision of M ywell 57

cro
N W Ayer & Son, Inc.

Monsanto Commercial Products Co.,
Electronic Speclal Products 15
Advertising Promotion Services

1@ Nec Microcomputers, inc. 56A-56F
® Newport Labs 144
Manning/Bowen and Associates
Nikkei-Electronics 13
Nippon Electronic Memory Ind. Co., Ltd. 38
Nihon Keizaisha Advertising, Ltd.
* Nortron 18E
Technik Marketing
* Nuovo Pignone Divisione 19E
Studio Dr. Giuliano Blei
* Orega-CC 10E
azaine Publicite
* Oscllloquartz 6E
Young and Rubicam
* Phllips ELA 54
az Dias
* Phillps Industries 2E-3E
az Dias
* Philips Electrologica 15E
intermarco Nederland
. Phlllaps N V PIt/T & M Division 22E-23E
rockies Communications Systems SA
Phoenix Data, Inc. 149
Craig Miller Advertising
® Plezo Technology, Inc. 142
Shattuck/Roether Advertising, Inc.
* Plessey Micro Systems 33E
Roles & Parker Ltd
* Procond S.p.A 25E
Quadragono Communicazione
*R2E 37E
Sagha
RCA—Solid State Division 68-69
Marsteller, Inc.
4@ Rental Electronics, inc. 54
Humphrey Browning MacDougall, Inc.
Reticon Corporation Al
The House Agency
* Rhone Poulene 1E
* Rifa 26E
MK Marknadskommunikation AB
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Nils Hellstrom AB
* Spectrol Reliance Limited 8E-9E
JMR Advertising
Sprague Electric Company 8
P?arry P. Bridge Company
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Regis McKenna, inc
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Jansen Associates, Inc..
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Quinn & Johnson, Inc.

Theta-J Relays, inc. 126
Robert J Allen Marketing &
Public Relations

Thomson CSF 15
Bazaine Publicite

* Ultra Electronics Components Ltd. 28E
Dennis Dolling Limited
= Unitrode Corporation 27
Schneider Parker, Inc.
Varo Semiconductor, Inc. 130
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General Advertising Agency, Inc.

* La ZIncocelere S.p.a. 40E
Studio Dr. Giuliano Blei

Classified & Em2plo ment Advertising
F. J. Eberle, Manager 212-971-2557

EQUIPMENT (Used or Surplus New) For Sale
Furrer Marketing

® For more information on complete product line see ad-
vertisement in the latest Electronics Buyers’ Guide

* Advertisers in Etectronics Intemational
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A little simple
arithmetic about
a Math major.

The cost of a higher
education is getting higher. In
fact, you could end up
spending close to $20,000 to
put your child through college.

So maybe you should
consider U.S. Savings Bonds.
They’re one of the most
dependable ways to build
funds for an education.

All {'ou have to do is join the
Payroll Savings Plan where
you work. Then an amount you
specify is set aside from your
Baycheck and used to buy

onds.

Say fyour child is 3 years old
now. If you buy a $75 Bond a
month throuih Payroll
Savmis, by the time he’s 18,
you’ll have $16,048 tucked
away. A solid sum to get him
started. See? A little simple
arithmetic can add up to a lot.

Make the chances of your
child’s college education more
secure. Join the Payroll
Savings Plan now.

Now E Bonds pay 6% interest when held to maturity of
5 years (4% % the first year), Bonds are replaced if lost,
stolen or destroyed. When needed, they can be cashed at

your bank. Interest is not subject to state or local income
taxes, and federal tax may be deferred until redemption,

Join the Payroll Savings Plan.

A public service of this publication
Aq and The Advertising Council.
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“Light” your gas
discharge displays
from low voltage
DC lines!

DC'to-DC
POWER
SUPPLIES

Convert low line voltages to nominal 200
or 250 V DC levels required to activate
gas discharge displays. Ask about our
power supplies for liquid crystal and
electroluminescent displays, as well as
fluorescent lamp applications.

ENDICOTT COIL

Charlotte St., Binghamton, N.Y.
13905 (607) 797-1263

Circle 154 on reader service card

.S. S. HOPE, M.D;

Doctor .. . teacher ... friend to
millions on four continents—
this floating hospital is a
symbol of America’s concern
for the world’s disadvantaged.

Keep HOPE sailing.
Dept. A, Washington, D.C. 20007
154
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A
current

catalog?

Use your EBG to order
the catalogs you need.
Last year, 80,000
requests for catalogs
were generated through
the use of EBG Catalog
Inquiry Cards. Put EBG
to work for you—and
your company.

Electronics
Buyers

Guide

THE ACTION BOOK
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Just How Broad is the
MAGNEGCRAFT
Stock Relay Line?

Magnecraft’s stock relay line consists of 1200 ver-
sions derived from 17 categories - - - - - that is the
largest and broadest line in the industry.

Oh? Did | read that correctly?

Yes, Magnecraft Electric provides 1200 relay ver-
sions in stock through our nationwide distributor
network. Those 17 categories include; low profile,
general purpose, power, mercury displacement, se-
nsitive, coaxial, telephone type, air dashpot time

delay, solid state, latching types, high voltage, mer-
cury wetted reeds, dry reeds, and dip reed relays.

Magnecraft can offer you the design engineer, a
quality product, local distributors, and the broad-
est relay line in the industry to choose from. If we
don’t have the relay in stock we will custom design
a relay to meet your requirements.

free
wall

chart!

Full color 22'x 34"’ relay specification chart.

GNECRAFT STOCK RELAY CHAR

T

]
N L =

Maynecraft ELECTRIC COMPANY

5575 NORTH LYNCH AVENUE » CHICAGO ILLINOIS 60630 » 312 » 282 500 » TWX 910221 5229

Circle 901 on reader service card



Don't cheat yourself
on trimmer
performance.

DALE

Ty =
Compare element size o ——

. T — Brand H
and see why Dale gives .
you better value! | 1 ene———r ...

Low profile doesn’t have to mean low performance. ' oy

The larger cermet element in Dale Low Profile Trim- I Brand |
mers gives you extra value for your money. Extra
assurance of trouble-free performance. You get:
More Power 1 wattat 70°C lets you derate for as- m Brand E
sured long-term stability. Better Adjustability — 7

*0.10% output resistance, *0.05% output voltage ’

ratio. Low Noise 1% Contact Resistance Variation
standard. Low T.C.=100 PPM standard. N T

Immediate delivery
from stock...
Cermet Models
(781,783, 784)

Wirewound Models
(721,723, 724)

DALE ELECTRONICS, INC., 1300 28th Ave., Columbus, Nebr. 68601
In Canada: Dale Electronics Canada Ltd.
In Europe: Dale Electronics GmbH

8 Munchen 60, Falkweg 51, West Germany

A subsidiary of The Lionel Corporation

Circle 902 on reader service card



