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Dialight
sees aneed:

(Need: The widest choice for your every application.)

521-9205
. 521-9202
5
SIS 521-9165
1927
L+
| 2, .500” . I
0454 I‘_(MIN.)
240"

Now available in green, yellow and red. Mini-sized for
maximum front panel density and easy panel mounting.
High luminous intensity, low cost. Vibration/shock resist-
ant. Solid state for long life. Wide viewing angles. Ideal
for applications like panel lighting, film annotation and
alpha-numeric displays.

550-0204 550-0405 550-0306
} f
185~ 245~
_t___j_
’ |
MIN
.340”

| | 100" +||=- 020~ -

Mix 'em or match 'em. LED logic state fault indicators
are available in red, yellow and green, in a variety of
shapes, some with a built-in integral resistor. Can be
driven from DTL and TTL logic. Designed for easy align-
ment on PC boards so that multiple functions can be
displayed.

F— .343”
—-—i .030”

‘ 521-0184

- | —
-
—
-— .430"—olo— .550” MIN. -vl

=

Available in red or clear LED packages with or without a
built-in current limiting resistor. Red LED is also made
without resistor. Suitable for circuit status indication,
alpha-numeric displays and visual indicators. Features
long wire-wrappable leads. IC compatible with solid state
reliability. High luminous intensity, low power consump-
tion, low cost.

521-9183

0.500” MIN, —|
¥ :'0.210"

0.120" Ll

= 521-9207
I :l 0190
’ 521-9206

 521-9189

Your choice of green, yellow and red, with axial leads for
dense packaging requirements. Wide viewing angle for
easy readability. Low power consumption, low cost, IC
compatible. 10mA operation for typical brightness. Size
is identical to the most popular red LEDs.

045~

_0%6" ] |-

|:.200" -]

.250”

555 SERIES

MIN. *.100"t=

.040”

[

LED logic state fault indicators available in 14 models
with voltage ratings from 1.7 to 14. Suitable for dense
packaging on printed circuit boards—up to 10 units to
the inch—IC compatible. With built-in series resistor.
Polarity identified. Low power consumption.

Dialight, the company with the widest choice in
switches, LEDs, indicator lights and readouts,
looks for needs . . . your needs . . . and then they
develop solutions for your every application. No
other company offers you one-stop shopping in all
these product areas. And no other company has
more experience in the visual display field.
Dialight helps you do more with these products
than any other company in the business, because
we are specialists that have done more with
them. Talk to the spe- —_—
cialists at Dialight first. UIA I_IGI'I[
You Won’t have to talk Dialight, A North American Philips Company
tO anyone e|se 203 Harrison Place, Brooklyn, N. Y. 11237

(212) 497.7600

ee
Dialight.
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Simulate Logic Designs Directly From Your Schematic...

And slash your digital development and leadtime
costs with the HP 9830 Programmable Calculator.
Team the 9830 up with our new Logic Simulation
Software and you'll have a potent calculator-aided
design system that will verify your digital designs —
long before you've spent a nickel on a prototype.

With incredible speed and precision, the 9830
runs through all possible input conditions and
associated bit streams, generates the state/time
map, then complete logic documentation.
Interconnect lists. Truth tables. Timing.

And since the 9830 sits right on your desk, you
can interact with your design. Use your experience

HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

4 S

Rt o

digital simulation with the 9830 adds up to more
professional satisfaction for you; more profit for
your firm. Not only does it eliminate the drudgery
of hand-generated timing diagrams, it also lets
you neatly sidestep the slow turnaround time of
outside services. Most importantly, it means an
end to costly prototype reworks.

You can reap the benefits of an HP 9830 with
Logic Simulation Software for just $332* per
month. For complete details or a demonstration,
call your local HP Sales Office, or send us the
coupon. We think you'll agree, it's the logical
solution to your digital design problems.

and training to guide the model to its optimum *Domestic U.S.A. price only. Lease. where available. includes service contract

configuration in a fraction of the time required

\\\\

P et -~
N
by other Fnetl,]Ods' . . 5 // Tell me more about your HP 9830 CAD Logic Simulation System. \
Combinational or sequential circuits. MOS | Information only. Hands-on demonstration.
logic. TTL/DTL logic. No matter what circuit type, | ! work with these families of circuits: TTL
| MOS DTL Other
e I Name
Title
J |
HEWLETT hp, PACKARD | Company
Address
: City State
Sales and service from 172 offices in 65 countries. \ Zip Phone
PO Box 301 Loveland Colorado 80537 \ Hewlett-Packard Co. P.O. Box 301; Loveland, CO 80537 J
~ 816C
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Piece-by-piece,
HPs new 21MX series.

Minis no other OEM supplier
can offer at any price.

Modular computers that give you all the flexibility you want.
And all the extras you'd probably order special on other systems.

A basic system costs just $3927.* And gives you features

like 4K MOS RAM memory, memory parity, 128 instruction set,
user microprogrammability, floating point, ROM bootstrap
loaders, and a unique front panel.

Call us and find out about the entire 21MX series.
Before your competitor does. After all,
he's working for a living, too.

HP minicomputers.
They work for a living.

HEWLETT m PACKARD

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

*In quantities of 50, domestic USA price

22418
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Highlights

Cover: Fast or slow tapes sound equally clear, 87

When equipped with a new IC-based con-
trol, any tape-recorder will play back taped
speech at different rates without the usual
distortions. Proof that the process works is
contained on the special sound sheet facing
the article. Cover is by designer Ann Dalton.

Radar sales surge, 72

Manufacturers in the U.S. and Europe are
happily reporting an unanticipated boom in
orders for ground-based surveillance sys-
tems from many nations in the Third World.

Maximlizing an IC test system’s throughput, 96
Constructing a tight schedule for an IC test
system and deciding what number of test
stations will handle a given load best is not
so difficult if you start from the basics—the
time needed to position the average device,
and the time needed to test it.

Wescon wiil be big on new jobs, technology, 120
So great is the need among western elec-
tronics firms for process engineers, MOS
circuit designers, programers, and tech-
nicians that any who show up at Wescon
are likely to receive several job offers—
unofficially, of course. Other effects of tech-
nological development and change will be
found in Wescon’s technical sessions
(p. 126), with their emphasis on micro-
processors and charge-coupled devices,
and among the new products on display
(p. 133).

And In the next issue . . .
Designing low-cost receivers for Omega
navigation . . . how a microprocessor can
benefit a data-acquisition system . . . mini-
computers in action, part 9: mini-aided
component insertion.
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e think that the best way to

communicate to you how a sig-
nificant advance in audio circuitry
really works is to let you hear what
it does. So in this issue you’ll find a
special sound sheet that illustrates
with words and sounds how an im-
portant new technology- variable
speech control—can ease the trans-
fer of spoken information.

The sound sheet is special in sev-
eral ways. First, it’s a first for us.
While we’ve not had the opportu-
nity before to include an aural re-
production right in the magazine,
we feel that it’s a logical, although
unusual, added dimension for tech-
nical communication.

Second, it’s special because it con-
tains interviews with such observers
of the modern scene as Marshall
McLuhan and Alvin Tofller. They
comment on the impact that vari-
able speech control will have on
man’s comprehension of spoken
data—from the blind ‘*‘reading”
tapes of the daily newspaper to cas-
sette-based learning techniques.

Inserted immediately preceding
the article on vanable speech con-
trol, which starts on page 87, the
sound sheet has an explanation of
the concept on side one, together
with examples of speech played
faster and slower than normal with-
out any real loss in intelligibility. As
is pointed out there, a tape-recorded
talk can be reviewed at twice or
three times normal speed—in a half
or a third the time the actual talk
lasted. On the reverse side are the
interviews, followed by another spe-
cial feature—actual waveforms of
the IC-based circuitry in action. You
can see the concept at work on an
oscilloscope, using the output of
your record player.

So turn to page 87 for the article
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Publisher’s letter
and the sound sheet. We’re sure
you’ll find interesting reading—and
listening—there. Also, we would ap-
preciate hearing any comments you
might have about our experiment in
adding another dimension—an aural
one—to Electronics.

It’s Wescon time again, and we’ve
put together a preview of what you
can expect from the technical ses-
sions (see p. 126), as well as a
round-up of some of the interesting
products that will make their debut
then (see p. 133). What’'s more,
we’ve added an important extra ele-
ment to our Wescon coverage this
year— an in-depth report on the en-
gineering employment situation.

As Paul Franson, our Los Angeles
bureau manager, points out in the
report, “there’s a subtle difference
from past years—in 1974 few well-
qualified technical people are avail-
able. . . . The openings that exist
are for experienced professionals,
anti-submarine-systems  designers,
semiconductor process engineers,
computer programers—and for sub-
professionals hike technicians.”

Then, too, “this year’s Wescon
site, Los Angeles, is no longer a
Mecca for qualified people from
outside the area,” he points out.
That and the uncertain economy
means that many engineers would
not shift jobs without a 20% raise—
10% for cost of living and 10% for
relocation. So turn to page 120 and
read for yourself why this year it’s
more the personnel manager, and
less the engineer, who is harried.
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Most Precise ]
at Lowest Price.

"« 9§ 245

KH 5800 gains wave reviews.

“Say goodbye to the need for sine wave
oscillators. The 5800 is the ideal solo performer
for design labs, schools, radio repair
shops, and hobbyists.

“Precise mastery of sine, square and triangle wave
forms, with typically .3% distortion, raised
a crackling of applause among designers and
electronic enthusiasts.

The 5800 has more output power than we'd
expected—50 ohm output with 15V p-p—and a
frequency range of 0.2Hz to 2MHz."

“Covering the entire audio range in one turn of its
1000:1 tuning dial, the 5800 stunned an audience of
audio lab and radio repair men.”

/ ' < “The 5800's push- button simplicity

! 5 rep-stocked availability, budget price and
,’ v , quantity discounts drew a standing ovation
/ i ' from vocational educators.”

“"With its walnut-styled cabinet and
’ convenient carrying handle, the 5800 is a
class performer at a budget price.”

In stock and available for immediate delivery from any
sales office listed below.

KROHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Massachusetts 02139 ¢ (617) 491-3211

SALES OFFICES: ALA, Huntsville (205) 534-9771; ARIZ, Scottsdale (602) 947-784]; CAL., San Jose (408) 292 3220, lnglewood (213) 674-6850; COLO., Denver (303) 934-5505;
CONN., Glastonbury (203) 633-0777; FLA,, Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Ptaines (312) 298-3600; IND., indianapolis (317} 244 2456; MASS.,
Lexin%ton (617) 861-8620; MICH., Detroit (313) 526-8300; MINN., Minneapolis (612) 884-4336; MO., St. Lowis (314) 423-1234: N.C., Burlington (919) 227-3639; N.J., Haddontield (609)
795-1700; N.M., Albuquerque (505) 299-7658; N.Y., E. Syracuse (315) 437-6666, Rochester (716) 328-2230, Vestal (607) 785-9947, Elmont (516) 488-2100; OHIO, Cleveland (216)
261- 5440 Dayton (513) 426-5551; PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 688-9971, Richardson (214) 231-2573; VA., Alexandria (703) 354-1222; 'WASH. Seattic (206)
624—9020; CANADA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444 9111, Stittsville, Ontario (613) 836-4411. Vancouver, British Columbia (604) 588-2619,
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RAYTHEON
DC WELDERS
ARE
ALIVE AND
READY TO GO
WHERE THE
ACTION IS...

We have the broadest
power range of DC welding
equipment available.

If you want to weld the
coolest package in town,
contact the
Marketing Manager,
Raytheon Company,
Production Equipment
Department. 676 Island
Pond Road. Manchester,
N.H. 03103. (603) 668-1600.
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Readers comment

Critiquing the crowbar

To the Editor: The suggested crow-
bar connection submitted by Mr.
[Thomas E.] Skopal of Acopian
[Electronics, Designer’s casebook,
May 2, p. 95] does solve the prob-
lem of supply transients. But, in my
opinion, it generates another prob-
lem that far outweighs any advan-
tages. If the connection is made as
shown, the load is left unprotected
from the possibility of a broken or
accidentally disconnected sense lead
at the load. This is one of the ben-
efits of crowbar protection if the
connection is made on the output
leads themselves.

I highly recommend that anyone
who uses this connection run a sepa-
rate pair of leads back from the load
and make the connection by using a
separate pair of lugs at the load.
This is still risky because those leads
may break or get left off acciden-
tally.

I think that any load worthy of
crowbar protection is probably too
expensive to take chances with. I
wouldn’t use this connection at all.

William L. Blowers
Photo Research
Burbank, Calif.
8 Mr. Skopal replies: Overvoltage-
protection circuits are intended to
guard the load of a power supply in
the event that the supply’s regulator
fails in a mode tending to sig-
nificantly increase output voltage.
Because such failures usually result
in loss of control of the output volt-
age, the only way to keep the voltage
down is by brute-force short-circuit-
ing of the output.

Although an accidentally opened
sense line will also tend to result in an
overvoltage, this condition can easily
be prevented without the need to
“crowbar” the output. It is only nec-
essary to provide an alternate current
path from each sense terminal to its
respective output terminal. Low-cur-
rent diodes are commonly used for
this purpose. With output line drops
of less than a few hundred millivolts,
the diodes do not conduct, but if ei-
ther sense line opens, its diode will
become forward-biased and clamp the
output voltage at about half a volt
above the setting of the supply. This
technique is written up in many

power-supply handbooks. Apparently
Mr. Blowers was unaware of it.

increasing iamp life

To the Editor: In the Engineer’s
newsletter, “Dimmer lights last
longer” [July 25, p. 120], Calvin R.
Graf claims to save power by insert-
ing a diode in series with a lamp op-
erating on ac. While it is true that
the lamp may last longer and con-
sume less power, the efficiency will
decrease, causing a much larger re-
duction in light output.

The best solution is to use lower-
wattage lamps. For cases where
dual-mode lighting is needed, the
use of the diode is an inefficient but
economical solution, and is covered
by Patents No. 2896125, 3173031,
and 3215891.

Leon A. Ferber
Perception Technology Corp.
Winchester, Mass.

Linking a microprocessor’'s /0

To the Editor: There were two er-
rors in the schematic for my De-
signer’s casebook, “Interfacing a
teletypewriter with an IC micro-
processor” [July 25, p. 96]. The up-
per node of the 750-ohm resistor in
the timer’s timing network should
go to the supply voltage, and not to
ground, as shown. And the pin la-
beled Qu for the shift register
should be this device’s clock/inhibit.
Steven K. Roberts

Cybertronic Systems

Louisville, Ky.

Correcting Calspan’s address

To the Editor: Considerable interest
is being demonstrated in our finger-
print reader by persons responsible
for controlling access to facilities
such as computers, as a result of the
article, “Fingerprint file controls ac-
cess” [July 25, p. 44].

The Albany listing given for the
company, however, was not correct.
So that we may respond promptly to
requests for technical information,
we request that you advise your
readers that the address of Calspan
Technology Products is Buffalo,
N.Y. 14221.

Frank G. Woods

Calspan Technology Products Inc.

Buffalo, N.Y.
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The last time
someone _ .
announced i

4 ”

it was

a national
campaign.

When we saw 74C coming down the tracks, we knew it
would be the hottest and most logical CMOS line in a long time
Flags waved, bands played, and thousands of engineers suddenly
found CMOS easier to design in. The only thing missing was Tele-

dyne’s big production volume and competitive pricing, and now., A% s
you've got that too.
Here's what Teledyne 74C delivers: A mere 10 nanowatts per

gate typical power dissipation. Operation on 3V to 15V power suppiies.
A big, guaranteed 1V noise margin. Typical noise immunity 45% of the
supply voltage. Hefty outputs that drive MOS and bipolar logic (at least two LPTTL loads)

And 74C really simplifies design. 74C logic functions, pinouts and even numbers are identical to
7400 TTL, and every 74C device is compatible with every other 74C device. I/O specs are consistent (no
interpreting a pile of data sheets to calculate what's compatible with what). Not to mention drastic cuts in
the need for supply regulation, bypass capacitors and noise filtering

The first batch is available now.
MM74C00 Quad 2-Input NAND Gate MM74C107 Dual J-K Master-Slave Flip-Flop
MM74C04 Hex Inverter MM74C160 Synchronous Decade Counter
MM74C20 Dual 4-Input NAND Gate MM74C161 Synchronous 4-Bit Binary Counter
MM74C42 BCD-to-Decimal Decoder MM74C192 Synchronous Up/Down Decade Counter
MM74C74 Dual D Flip-Flop MM74C195 4-Bit Parallel-Access Shift Register

That's our national platform for 74C. But Teledyne's CMOS campaign has just begun. We'll soon be

speaking softly about big values in proprietary devices compatible with 74C and custom CMOS for linear
and digital applications. All with ultra-low power dissipation and high noise immunity.

“YTELEDYNE
SEMICONDUCTOR

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

BOARD...

with TANTALEX Low-Cost

GET

Solid Tantalum Capacitors

Sprague Gives You a Choice....... for
Flexibility in Your Printed Board Designs.

A
DIPPED...

SPRAGUE TYPE 196D

Small size economical capacitors
that utilize high-quality tantalum
pellet construction. Conformal epoxy
resin coating is highly resistant to
moisture and mechanical damage.
This capacitor has found wide usage
in consumer and commercial elec-
tronic equipment. Operating temper-
ature range, —55C to +85C. Avail-
able in all popular 10% decade
values from 0.1, F to 330uF. Voltage
range, 4 to 50VDC. Standard lead
spacing, 0.125” and 0.250". For com-
plete data, write for Engineering
Bulletin 3545B.

. Do

SPRAGUE TYPE 198D

Economically priced, molded-case
Econoline™ capacitors. Standard
lead spacing, 0.100”, 0.200", and
0.250". Tough, flame-retardant, crack
resistant case has flatted section
and polarity indicator for easy-to-
read marking and error-free inser-
tion. Fixed external dimensions
allow increased productivity during
assembly of PC boards. Designed
for severe vibration and shock en-
vironment, where lead support alone
is not adequate. Operating tempera-
ture range, —55C to +85C. Capac-
itance values from 0.1 to 100xF.
Voltage range, 4 to 50 VDC. For com-
plete data, write for Engineering
Bulletin 3546.

Call your nearest Sprague district office

or sales representative, or write for the
bulletins mentioned above to Sprague
Electric Company, 35 Marshall Street,

North Adams, Mass. 01247.

43€-4103R1

SPRAGUE

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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THE MARK OF RELIABILITY

|

40 years ago

From the pages of Electronics, August, 1934

Aviation beacon system

A device that visually interprets the
signals of aeronautical radio range
beacons which are received through
headphones and are relied upon by
airmen for directional guidance un-
der conditions of poor visibility, has
been developed by W.E. Jackson
and L.M. Harding, radio engineers
of the Aeronautics branch, Depart-
ment of Commerce.

According to Rex Martin, assist-
ant director of aeronautics in charge
of air navigation, the device in-
cludes an indicator which fits into
the instrument panel. It is similar to
that developed for use with the ex-
perimental radio systems for blind
landings, and can be used for this
purpose. It has two needles, one ver-
tical and the other horizontal.

The vertical needle is the chief in-
dicator. If the aircraft moves off the
course defined by the radio beacon,
this needle moves accordingly in the
same direction. If the plane is
exactly on course, this pointer re-
mains in the center of the dial. The
horizontal indicator shows the vol-
ume of the received signals.

Signals may be received through
headphones simultaneously, thus
giving visual or aural indication.

Cathode-ray screen

Improvements in technique have
enabled the Allen B. Du Mont Lab-
oratories of Upper Montclair, N.J,
to overcome the blackening of the
fluorescent screen when the electron
beam is allowed to remain station-
ary on all tubes having the high-in-
tensity screen developed previously
by that laboratory.

This means that the life of the
screen is materially increased as the
darkening caused deterioration of
the fluorescent screen and hence
loss of light. Furthermore, because
of this defect in cathode-ray tubes
previously, it has not been practical
to use them for certain uses, such as
sound recording or indicating me-
ters where the spot or line might re-
main stationary for a considerable
period of time.

Electronics/August 22, 1974



Some data generators
can do only one thm;.,

e —
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But S-1)'s Model 229
offers all these capabilities:

32/16 bits with variable word length. Variable
delay between channels. Data rate to 10 Mbps.

I. Sillgl(‘ ])llal (‘hﬂ“ﬂ(‘ls Output formats: RZ (with variable width)

and NRZ. Adjustable output levels.

sequence generator with word lengths

20 PS“(‘dﬂ‘fﬂlld(lll] from 15 to 32,767 bits per word.

bit-by-bit error check simultaneous with data generation for full duplex

D) A
0;0 ( Omllill'ill()l‘ operation with either pseudo-random or programmable data patterns.

All of this capability comes standard on Systron-Donner’s
Model 229 for $2,025.00. Remote programming and error
display are optional. Applications include testing of tape/
disc memory systems and high speed digital communica-
tion systems. Get in touch with us and we’ll tell you about
others especially suited for the 229.

Contact your Scientific Devices office or Systron-Donner at
10 Systron Drive, Concord, CA 94518. For immediate details,
call our Quick Reaction line (415) 682-6471 collect.

SYSTRON @ DONNER
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20 million
LED digits

cantbe

Litronix DL-707 0.3" high
digit has same superior
features as DL-747 below.

( ~—
L ————m—
([
Litronix DL-747 —
has 0.6 high digits
44% larger in area ———
than digits from _ 1
any other major supplier. ==

Mitered corners S

increase eye appeal %

Light pipe spreads -
illumination evenly. P

Mounted on DIP with
standard pin spacing.

I

DL-747 with cap in
place over light pipes



You'll find major advantages in dealing with the
world’s largest supplier of LEDs —the one that’s
shipped over 20 million LED digits to date and will
deliver many millions more in 1974.

For openers, the Litronix product line is so broad
that you can get exactly what you need. Sizes from
0.1”to 0.6". Colors like red and orange today, with
yellow and green in volume production soon. Common
anode or common cathode. And polarity overflow
digits in many sizes.

Perhaps even more important, you're assured of
a consistent, reliable product. Litronix doesn’t buy any
high-technology parts from others. We make every-
thing in-house —starting with the basic GaAsP mate-
rials. The result is that we have better overall control:
high brightness, proven reliability and assured delivery.

Litronix has two plants in the U.S. and three
more overseas to keep the LEDs flowing. Because our
volume is large, our prices are very, very competitive.

The drawing at left of our big 0.6"-high DL-747
shows some of the superior characteristics of the
popular Litronix 700 Series displays.

Contact us right now for LED displays, LED
lamps, opto-isolators, or phototransistors. We know
we can meet your needs. Like we say, over 20 million
LED digits can’t be wrong.

Litronix, Inc., 19000 Homestead Road, Cupertino,
CA 95014. Phone (408) 257-7910. TW X 910-338-0022.

No wonder
we're No.1
in LEDs

litronix

Circle 13 on reader service card
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OurModei 503L is an ultra-wideband
RF power amplifier whose wide range
of frequency coverage and power
output provides the user with the
ultimate in flexibility and versatility

in alaboratory instrument. E
mated with any signal generator, this
completely solid state unit amplifies

AM,FM, SSB, TV, pulse and other
complex modulations with minimum

distortion.

Constant forward power is continuously
available regardiess of the output load
impedance match, making the S03L
ideal for driving highly reactive loads.
Unconditional stability and
instantaneous failsafe provisions in the
unit provide absolute protection from
damage due to transients and overloads.
This low cost instrument, covers the
frequency range of 1.6 to 540 MHz with
alinear power outputof3watts . ..
and there’s no tuning. Priced at $995.*

Applications include:

B Laboratory

instrumentation
B Communication
systems
B Laser modulation
B RFI1/EMI testing

B Spectroscopy

For further information or a
demonstration contact

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

Or TELEX 97-8283 ENI ROC.

The world’s leader
in solid-state power amplifiers.

14 Circle 14 on reader service card
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A ‘was’ engineer takes over

RCA’s consumer electronics

R

Vice president. All RCA's Pollack wants to
do is cheer his engineers on.

“I was an engineer,” comments Roy
H. Pollack, recently named vice
president and general manager of
RCA’s Consumer Electronics divi-
sion in Indianapolis. “And that’s
what 1 am, a ‘was’ engineer. It’s
been a long time since I've been a
practitioner. The thing that I bring
to the engineering party here is tre-
mendous respect for legitimate de-
sign achievement and criticism of
poor engineering. But as far as engi-
neering anything myself, I'm over
the hill. AllT want to do is cheer our
engineers on.”

Pollack has the background, as
well as a quick-paced, salty-tongued
style of speech which should enable
him to do a lot of cheering on. He’s
a long-time RCA manager, having
come there in 1950 to do picture-
tube engineering and moving early
on into solid-state activities.

Leave. For two years he took
what looks today like a leave of ab-
sence—to head up MOS LSI oper-
ations for Fairchild Semiconductor
in Mountain View, Calif. But he re-
turned in 1973 to RCA’s consumer
side of the business—to head up the
color and black and white television
operation.

Is there a problem in transferring
from high-technology semiconduc-
tors to mass consumer products?

“In a way, it requires more busi-

ness sophistication to be in the tele-
vision business,” he observes. “LSI
ICs are sophisticated products with
sophisticated customers—computer
manufacturers and the like. TV is a
very sophisticated electronic prod-
uct for least sophisticated customers
ranging from small children to the
elderly.”

An equally significant difference
between the semiconductor business
and consumer electronics is the im-
pact of Government safety require-
ments on television-set design and
marketing. “I’'m made aware of the
Government like I never thought
possible,” Pollack marvels. “Safety
is the first order of business, first be-
cause we’re a responsible company
and second because of the Con-
sumer Product Safety Commission
and the Bureau of Radiation
Health. There’s no counterpart of
this in the semiconductor business.”

Pollack believes that the safety is-
sue will become more important in
the color-television industry when
the commission issues new stan-
dards as it has promised. And con-
trary to what commission spokes-
men have stated, Pollack expects the
new standards to be so tough to
meet that some set makers will have
to get out of the business.

“It will hurt companies with lim-
ited resources. The marginal pro-
ducer which sells on price alone will
not be able to handle the increased
costs of engineering, testing, and
documenting safety requirements.”

Giving a U.S. touch
to Panasonic audio

What’s a seasoned American engi-
neer doing as the chief of the audio
engineering department at Matsu-
shita Electric Corp. of America? For
though Japanese manufacturers of
consumer electronics gear often hire
American marketing and sales
people in the United States, the en-
gineering direction is usually left to
technical men from Japan.
Apparently 38-year-old Almon
Clegg, who has begun working with
Matsushita’s highly successful Pana-
sonic line, has a lot to offer. His ex-
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What'’s going in...

in mainframes?

MOSTEKS 16-pin

Your mainframe memory system ..
MOSTEK's 16-pin 4K RAM. A perfect
match. Because MOSTEK's 4K RAM
gives you the performance, board
density and ease of use your system
demands. Plus it's available now.

Compare performance at the system
level. MOSTEK's low capacitance, TTL
compatible clocks, combined with
superior output drive capability, provide
the access time your system requires
Alternate 22-pin designs require high
capacitance clocks and additional
output buffering, causing system
speeds to be lower. MOSTEK's 16-pin
multiplexed design reduces the number

of address buffers required without
affecting high speed access time. For
small peripheral memory arrays the
cost savings are substantial —even
more so in the case of large mainframe
arrays. So look to MOSTEK to meet the
high speed requirements of your system

Want board density? Of course. All
memory users —from peripheral and
minicomputer manufacturers to the big
mainframe people — appreciate the
increased density offered by MOSTEK's
16-pin design. (A 50% savings in
memory board size over 22-pin
alternates.) The result is a more
compact, cost effective system

Interested in ease of use? Again
compare the advantages of MOSTEK's
MK4096. Readily available automatic
insertion equipment can be used in

board assembly. Voltage pins are on
the corners to simplify PCB layout. All
inputs including clocks are directly
TTL compatible with low capacitance
And the circuit is extremely tolerant of
noisy system environments.

Your mainframe, minicomputer or
peripheral memory and MOSTEK's 4K
RAM. That's what's going in.

Want more details? Call your local
MOSTEK distributor or representative
or contact MOSTEK, 1215 West Crosby
Road, Carrollton, Texas 75006, (214)
242-0444 In Europe contact MOSTEK
GmbH, TALSTR. 172, 7024 Bernhausen
West Germany, Tel. 798038

MOSTEK

Circle 15 on reader service card

MOSTEK moves forward...in memories.




CABLE-BILITY
WOVEN'S FLAT GOT IT!

Ribbon Cable
IC Interconnects
Custom Harnesses

A total source for flat intercon-
nect systems, Woven Electronics
offers unlimited design capabilities
combining signal/power transmission
with specialized functions. Indepen-
dently insulated conductors give
tighter transmission control, more
protection, allow easy lead exposure.

Specify sizes, color coding,
insulations, custom break-outs without
restrictions of other cable forms.

Cable and ability. Get the best of
both from one source.

WOUVEN ELECTRONILS

P.O. Box 189 Mauldin, South Carolina 29622
803/963-5131

Circle 16 on reader service card
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perience includes not only the de-
sign of audio equipment, but work
in semiconductor applications and
industrial electronics as well. More-
over, he’s also put in time in consu-
mer retailing and as a college in-
structor of electronic engineering.

New products. At Panasonic in
New York, he’ll have a dual role.
He will feed back suggestions for
adapting Japanese-made audio
products to American tastes. And he
will be in charge of designing some
of the new Panasonic products to be
manufactured in this country.

Clegg has previously designed
patent-applied-for circuits in dis-
crete four-channel, matrix four-
channel, and synthesized two-chan-
nel while a consultant for General
Electric, so he’s no stranger to this
aspect of audio technology.

The language barrier, a problem
Clegg anticipated when joining
Panasonic, has not materialized.
“This is the first time I've worked
for a foreign company, so I won-
dered whether we could understand
each other. But I've hardly recog-
nized a barrier because technology
is the common factor.”

Nevertheless, he has recognized a
difference between the ways U.S.
and Japanese engineering staffs op-
erate. “The Japanese structure is
more defined than the American.
They are more demanding in keep-
ing to procedures,” he comments.

The Utah-born Clegg has previ-
ously worked for GTE-Sylvania Inc.,
the Research and Development di-
vision of KDI Corp., and the Indus-
trial Products division of General
Dynamics Corp.

Matsushlta man. The Panasonic line gets
directions from U.S. engineer Aimon Clegg




For the past 15 years,
we've been supplying
peripherals and component
equipment to the world'’s
largest manufacturer of
minicomputers.

And now we can suppl
them to you. PRY



The Components Group
of Digital Equipment
Corporation.

We're unbundling the
world’s most popular
minicomputers.

"The Components Group will
supply proven, reliable com- s

puter components to the !_
volume buyer at the lowest

possible prices. e\ U
Our products are all |

——rrr———
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used by Digital as components
and peripherals in the PDP-8
and PDP-11 minicomputer
systems, the most popular
minis in the world.

But until now, if you
wanted Digital components, you had to buy an entire system.

Not any more.

Now, if you order fifty pieces or more, you can buy any of
these components completely unbundled. Volume buying will
get you price breaks you won't believe — just check out the prices
on the next couple of pages.

And you can have our components off the shelf. As our
nationwide network of warehouse/depots comes on-line this fall,
volume deliveries will be made as fast as we can process your order.




Behind our commitment to deliver
stands the entire Digital manufacturing
capability — over two million square feet of
manufacturing space in the United States,
Puerto Rico, Canada and other countries
overseas. These are the same facilities that
have produced more minicomputers than
anyone else, the facilities that manufac-
ture and test the peripherals that support
these computers.

To deliver these components quickly -
and to maintain our high standard of reliability, the Components
Group is planning a nationwide network of warehouses. At these
depots, products meeting our rigid specifications will be stocked
for off-the-shelf delivery.

Our warranty is simple: all hardware is fully warranted for
a specified time. If, during this period, any product should prove
defective, you simply return it to the nearest depot for fast repair
or exchange.

Over the next few years,
we expect the cost of com-
puter hardware — especially
the cost of the computer itself

GIL-

£ - —to keep going down. Entirely
new applications will open up.
z0%0020 Volume production of proven
ORI . components and peripherals

enables us to sell at greatly
reduced prices. Our low-cost,
high-quality products will pro-
vide our customers with an
opportunity for enhanced
profits and a competitive edge
in an increasingly price-
conscious market.




Even our newest
components

are proven products.

Like our computers, our
- components are designed
to deliver maximum per-
. formance and reliability.

They are all mem-
bers of traditional Digital
product families, designed
to support or complement
our well-known com-
puters. And they’re all
easy to interface to any other commonly used minicomputer.

(If you wish, we’ll even design and manufacture your interface
in volume.)

Some Components Group products, like our cassette
system, remote terminals, and logic modules, are products that
we have been manufacturing for a number of years, in quantities
to support only our own systems.

Other products, like the PDP-8/A, the DEC scope, and the
Microprocessor Series of modules arerecent - o=
price/performance breakthroughs that = ke
employ proven, readily available tech- ﬁ
nologies. These products, of course, are
also closely related to our traditional com- |
puter, terminal, and module products. ' - !

All our components and peripherals :
. . z.." S

have been designed for reliability and ease
of maintenance, features that are especially
important to the volume buyer. Reliability is
ensured by pretested quality components




% and a minimum of sensitive or moving
§ parts. Maintenance, when necessary, is
| accomplished by plug-in replacement of
 modular subsystems.
_ To provide you with a range of capa-
=::: bilities, product families are being developed.
::: Additional component computers, video
' terminals, and printers will be introduced in
== the near future, and will be available in

- volume from the Components Group.
The component productsand == o :
peripherals describedonthe .+ "

e

next couple of pages, our in-
troductory line of products,
have been selected for relia-

bility and performance. Look ‘il

them over. They could be the ” R

start of a beautiful relationship. iy
. ‘ HNEN 77




A display terminal
for the price
of a teletypewriter.

Video has a lot of advantages. It’s
fast. It’s quiet. And non-computer
people find it easy to work with.

But until now, video was pretty
expensive.

Now there’s DECscope. The
world’s most inexpensive display
terminal.

The keyboard is typewriter-
style, soit’s easy to use. The scope
displays ASCII-standard uppercase
characters, each on a 5x7-dot matrix
for readability. After displaying 12
lines, the page scrolls upward from
the bottom; its speed can be adjusted
by the user.

After you've found the infor-
mation you want, you can take it with
you, too. Our optional low-cost
copier will deliver hardcopy in 18
seconds; it fits right into the
DECscope’s desktop cabinet.

Interfacing is with a standard
20mA current loop, or with an
inexpensive EIA option for access
to the computer over standard

Under $950 in quantities of 100.

telephone lines. Baud rates are
switch-selectable up to 9600, for
most efficient use of lines.

Installation is easy, just plug it
in. The DECscope has few moving
parts, so maintenance is simple.
And its low heat output means no
fans, less noise, and low power
consumption. ,

At such an incredibly low
price, the DECscope makes desk-
top video available to a lot of people
who may never have talked with a
computer before.



A reliable
cassette system

that's cheaper than
paper tape.

Under $1600 in quantities of 100.

The TUG60 cassette mag tape system
was designed for accuracy and
reliability. It reads even very low
data levels, yet rides right over any
noise between the data blocks.

Compared to paper tape, the
TUG6Q is easier to handle, less messy,
and a lot more versatile. (Ever try to
erase a hole?)

And the TU60 is tough. Its
extra-heavy 1 mil tape resists stretch-
ing and edge wear, and is spec’d for
a minimum of 1000 passes. Reel-to-

reel drive and servo-controlled
motors give smooth, easy starts and
stops, with no capstans, pulleys or

| pinchrollers that could damage tape.

With an error rate ten times
better than most other cassette
systems, the TU60 is a machine
you can count on. The read electron-
ics adapt to the tape speed, so power
variation or mechanical difficulty
won’t cause mistakes on the tape.
Other error reducing features include
automatic leader detection, single-
track low-density recording, and
16-bit cyclic redundancy checking.

Maintenance is rarely neces-
sary. When it s, it’s no problem.

The top flips open, everything is
accessible, and the two main modules
can be replaced in minutes.

And look at the price.

So how come you’re still using

paper tape?



A low-cost, easy-to-use
microprocessor that
you can have right now.

Our MPS microprocessor series of
modules: the least expensive micro-
processor on the market.

We designed the MPS using
only standardly-available compo-
nents with a proven track record. The
CPU employs reliable P-channel
MOS/LSI silicon-gate technology.
We can get it to you now, and we
can get it to you without the quirks
and bugs that plague a too-new
technology.

You can get it on-line fast, too:
the MPS interfaces easily. Since its
external circuitry is TTL-compatible,
you can use it with Digital’s broad
line of logic modules.

Software development is easier.
Control programs are prepared on a
small, low-cost PDP-8 minicom-
puter, using the MPS software-devel-
opment kit of six basic programs.

Physically, the MPS is a series
of four building-block modules and
an optional control panel. A basic,
fully-operational processor can be
assembled from as few as two
modules: the CPU and a memory
module.

The 8-bit parallel processor
can directly address up to 16K words
of memory; cycle time is 12.5usec.
Reprogrammable memory (PROM)

$476 in quantities of 100.
(CPU & 1IKRAM.)

is available in 256-word increments.
Read-write memory (RAM) is
available in 1K-word increments.
An external-event-detection module
implements nine levels of priority-
arbitration. These include applica-
tion-defined six-level priority
interrupt schemes, AC and DC
power-failure detection capability,
and the processor-controlled func-
tions of Halt and Restart.

The MPS gives you the con-
venience of building-block modu-
larity and a design development
package that allows you to custom-
ize to your application. It’s an ’
intelligent solution to low-end
processing and control problems.



The PDP-8/A
component computer.

A no-honsense,
no-compromise

computer-on-a-board.

$572 in quantities of 100.
(CPU & 1IKKRAM,)

To give you speed and performance
at an extremely low price, we’ve put
the world’s most experienced mini-
computer, the PDP-8, on a single
board.

And we’ve done it using only
proven, readily-available, multi-
source, MSI semiconductor
technology.

The 12-bit PDP-8/A has a
cycle time of 1.5usec, a huge,
healthy software library, and the
same powerful instruction set as the
PDP-8/E. It’s fully compatible
with most PDP-8 family hardware,
operating systems, and high-level

programming languages like BASIC,
FORTRANIV,and FOCAL.

The Omnibus™ backplane
makes it easy to interface the
PDP-8/A directly to more than 60
PDP-8 options and peripherals. To
make your life even easier, we’ve
made the seven most-requested
options available on two option
boards: serial-line interface, 12-bit
parallel I/O, front-panel control, and
real-time clock on one board; power-
fail/auto-restart, memory extension,
and bootstrap loader on the other.

We’ve employed expandable
semiconductor memory to enable
you to tailor your memory capacity
to your needs, from 1K to 32K
words. Choose ROM, RAM,
PROM, or ROM/RAM combina-
tions — mix and match to suit your
application.

The PDP-8/A will give you
minicomputer power at micro-
processor prices. We start delivering
in quantity in late 1974. We’re
accepting volume orders now; talk
to us.



Remote terminals
for people who think
they can't afford
remote terminals.

The RTO1 and RTO2 interactive
terminals get around. To the ware-
house, the textile mill, the stock-
room, the factory floor, and a lot of
other places where you might not
expect to find the long arm of the
EDP department.

Even non-computer people can

use them to enter all kinds of data—
crane positions, vat levels, logged
time, part numbers, whatever — into
aremote computer. There’s no need
for confusing, numerically-coded
instructions. RT02 models will
prompt the inexperienced operator,
spelling out on the display what
information is needed next.

The RTO1 displays upto 12
digits of data in a numeric Nixie™
display. For non-numeric response,
it has programmable status indi-
cators. The 16-key pad will output
30 ASCII characters.

The RTO02 costs more and gives

you more. A 64-character gas-
discharge alphanumeric readout that

Starting at less than $600.

displays up to 32 characters at once.
16-key or 58-key input. Interactive
display prompting.

Both terminals are ASCII-
compatible, so you can interface
them to any computer with a
Teletype™ port. EIA modem interface
is also standard.

Both have simple displays and
few moving parts for built-in relia-
bility and ease of maintenance.

And look at their down-to-earth
prices. These are remote terminals
that you can get close to.



Logicmodules
and custom interfacing

to get it all together.

Digital, the world’s largest seller of
solid-state modules, gives you the
widest choice on the market: over
400 pre-tested modules.

M Series modules. These
high-speed logic modules give you
high fanout, large capacitive drive
capability and excellent noise mar-
gins. In frequencies up to 6 MHz.

K Series modules. These
noise-resistant modules are designed
for easy system check-out in indus-
trial control situations where noise-
resistance is more important than
speed. Though frequencies from
DC to 100KHz are typical, we can
give you frequencies as low as
5 KHz.

A Series modules. For com-
munication between your computer
and the outside world, our analog
modules give you 10-bit and 12-bit
performance in a family of mutually
compatible functions — multiplexers,
operational amplifiers, sample-and-
hold circuits, A/D and D/A con-
verters, reference voltage sources,
and multiplying A/D converters.

DECKit interfaces. Our
DECKits offer you pre-tested, fully-
documented interfaces for a number
of common interfacing situations.
Basically just a few modules and a
prewired systems unit, they eliminate
design time, breadboarding, and
wirewrapping.

And more. The Components
Group will also supply you, in vol-
ume, with custom interfaces, custom
modules, and custom variations of
our standard terminals. Our Logic
Products Handbook and Logic
Systems Design Handbook can pro-
vide general support and solutions
to specific standard problems. We
also carry a full line of compatible
hardware, power supplies, plug-in-
boards, cabinets, racks and related
equipment.



COMPON
GROUP

Unbundling the world’s
most popular minicomputers.

Meet the Components Group now
—we've got alot to talk about. Call us direct at

800-225-9480

Toll-free from 8:30AM to 5:00PM your time.
US only. Massachusetts residents, please dial (617) 481-7400.

Digital Equipment Corporation, Components
Group, One Iron Way, Marlborough,
Massachusetts 01752.

In Canada: Digital Equipment of Canada
Limited, P.O. Box 11500, Ottawa, Ontario,
K2HB8KS, (613) 592-5111.

Prices quoted are in US dollars and will vary outside
the United States.
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CAPACITANCE

{ RANGE

1pF to 10uF

21
| TEMPERATURE

Characteristics
}

Voltage Range

25 to 500 Vdc |
]

J

Encapsutated
by |
‘JET-SEAL™

| Meet or Exceed
Requirements
of MIL-C-20
MIL-C 110156
As applicable

g’

Miniature Ceramic Capacitors

WIDEST SELECTION OF MINIATURIZED CERAMIC

CAPACITORS IN THE INDUSTRY!

Erie is in the Red Cap winner's circle because of a well engineered component
that’s backed by a unique process controt system. Combine this with talented
motivated people and you have Erie as the leader in its field These tiny high
quality capacitors are not new but they are the best Qur customers

attest to it. Our test laboratories prove it

Red Cap dielectrics are manufactured by Erie’s exclusive Monobloc Process

a modern, time-proven ceramic film technology And tough environmental
extremes routinely are endured by our own Jet-Seal. a hard. bright red polymeric
protective coating. (The superior aesthetic appearance of Jet-Seal comes
to you at no charge )

Erie Red Caps have it all. 21 temperature characteristics. 1pF to 10uF
capacitance range. Ratings from 25 to 500 Vdc. You name the application
we've got a Red Cap for the job. All this is due to Erie’s total in-house capabiliy

from exclusive ceramic formulations to unique packaging So on your very
next buy of ceramic capacitors, do it the easy way specify Ene Red Caps

Write TODAY for Red Cap brochure 8000
or call our nearby factory representative

@

ERIE TECHNOLOGICAL PRODUCTS, INC
Erie ennsvivania 16512
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ZIp
DIP’
through

incoming
tests

If you're still hand-testing your DIP’s, you're doing

it the hard way. And the slow way. Now you can zip your
DIP’s through incoming tests ten times faster with our
table-top Model 800 high-
handler. Or, for that matter,
other high-speed DIP test |
not get all the profitable
IPT Corporation, 1140 W. _
California 94086. Phone

speed, automatic DIP test

any one of our

handlers and sorters. Why

. particulars? Write or call
Evelyn Ave., Sunnyvale,

(408) 732-7550.

“wno =Y
Corporation

igh-Speed Automatic Test Handlers

[a000 -
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Meetings

International Switching Symposium
1974, vDE, Sheraton Hotel, Munich,
Germany, Sept. 9-13.

Compcon 74, Ninth Annual IEEE
Computer Society International
Conference, IEEE, Mayflower Hotel,
Washington, D. C,, Sept. 10-12.

Western Electronic Show and Con-
vention (Wescon), IEEE, Los An-
geles, Sept. 10-13.

Fourth European Microwave Con-
ference, Microwave Exhibitions and
Publishers Ltd., Maison des Con-
grés, Montreux, Switzerland, Sept.
10-13.

European Solid State Devices Re-
search Conference, Institute of
Physics, IEEE, University of Notting-
ham, Nottingham, England, Sept.
16-19.

Broadcast Symposium, IEEE, Wash-
ington Hotel, Washington, D.C,
Sept. 19-20.

International Broadcasting Conven-
tion, IEEE et al., Grosvenor House,
London, Sept. 23-27.

International Conference on the
Technology and Applications of
Charge Coupled Devices, University
of Edinburgh, Centre for Industrial
Consultancy and Liaison, et al,
Edinburgh, Sept. 25-27.

Minicomputers in the Factory, New
York Management Center, Del-
monico’s Hotel, New York, Oct.
7-8.

Eascon ’74, Electronics and Aero-
space Systems Conference, IEEE,
Marriott Twin Bridges Motor Hotel,
Washington, D.C., Oct. 7-9.

Tenth Annual International Tele-
metering Conference, EIA et al., In-
ternational Hotel, Los Angeles, Oct.
15-17.

National Electronics Conference,
sponsored by the National Electron-
ics Conference Inc., Oak Brook, Ill.,
Hyatt Regency O’Hare Hotel, Chi-
cago, Oct. 16-18.
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Buying a function generator
isn't a big deal.

Because there's not much difference in function generator prices, there is often a tendency
to specify the “name” brand. But handle-ability can be an essential factor. When a basic
signal-source goes into your lab, consider first the day-to-day efficiency of the instrument
and its effect on the real cost of ownership.

For example, with sweep width a critical factor in testing
network frequency response or developing a response plot,

INTERSTATE's F34 allows you to precisely dial the
controlled starting and end points. This, coupled with a
Sweep Limit Indicator that won't let you dial an invalid
output, puts it miles ahead of Wavetek's 134 for
accuracy and ease-of-use.

This, and many other human engineering
and price/performance differences that exist between
the two function generators reflect INTERSTATE's
continuing concern for the user, and are factually catalogued
in our FREE specifier guide. Check the number below to
receive it, or for more direct information. call John 4
Norburg. (714) 772-2811.

‘ ‘ E’%‘l\g “THE $495 COMPARISON:
C TION INTERSTATE F34, WAVETEK 134 FUNCTION GENERATORS.”
Subsidiary of A-T-O Inc

U.S. HEADQUARTERS: Dept. 7000, Box 3117, Anaheim, CA. 92803: OVERSEAS SALES OFFICES: AUSTRALIA, Parameters Pty., Ltd.: AUSTRIA, Ing Otto Folger: BELGIUM-LUXEMBDURG, Regu-

lation-Mesure S.P.R.L.: FINLAND, Havulinna Oy: FRANCE, Tekelec Airtronic, S.A : ITALY, Tekelec Airtronic: ISRAEL, Radat International Company Ltd.: JAPAN, Asahi & Co., Ltd.: NETHER.

LANDS, Tekelec Airtronic, N.V.: NEW ZEALAND, David J. Reid, Ltd.: REPUBLIC OF CHINA, Bons International Co., Ltd.: SPAIN, Telco, S.L.: SOUTH AFRICA, S'electronics (Pty Limited)

SWEDEN, M. Stenhardt AB.. SWITZERLAND, Traco Trading Co., Ltd.: UNITED KINGDOM, Euro Electronic Instruments, Ltd.: WEST GERMANY, Tekelec Airtronic GMBH: CANADA, Radionics, Ltd.
TWX U.S.A. 910-591-1197 TELEX U.S.A. 655443 & 655419
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: When we say Brand-Rex Vylink wires

Vylink is the Brand-Rex trade name
for its tough irradiated PVC insu-

lated wire and cable. A thermoset- °

ting material, it has superior heat
resistance, is unaffected when
accidentally touched by a solder
iron and has outstanding cut-
through, abrasion and chemical
resistance — all in addition to vinyl’s
inherent non-flammability (it meets
UL’s FR-1 requirements), high
dielectric strength and insulation
resistance.

Five important processing and
operating characteristics of Vylink
and conventional PVC insulated
wires are compared in the follow-
ing panels. Test procedures and
Vylink’s properties are detailed in
Brand-Rex specification BR-790.
Write for your copy to Brand-Rex
Company, Willimantic, Conn.
06226. Tel. (203) 423-7771.

Heat Resistance

After 96 hours at 350°F, Vylink is
unaffected, conventional PVC
flows. Vylink wire provides far
greater protection against current
overloads and high temperature
environments. It is recommended
for shrink-tubing and wave solder
cable terminations where wires are
exposed to heat guns or solder
baths — an excelient low-cost sub-

- stitute for the premium-priced

“high temperature’ wires usually
used in'this application.

Solder Resistance

When a weighted solder iron

{1%2 bs. force) is applied to the
wire surface, conventional PVC
insulation melts almost instantly;
Vylink, though it may exhibit slight
surface discoloration, shows no
substantial change — even after
several minutes. Regardiess of
method ~ hand gun, solder dip,
wave soldering — Vylink insulation
will neither shrink back nor meit.
Shorts dueto solderingare avoided.
Circuit integrity is assured.
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If youre really
serious about cost,
be serious about quality.

Type FD trimmer. Type GD pot. Ideal
variable resistors for CATV attenu-
ators. Or any Bridged-T or L pad
application requiring minimum size,
stability and long life in severe en-
vironments. Exclusive hot-molded
composition resistance elements
permit peak set-ability. Diameter 1/2

Actual Size

inch (12,70 mm). Immersion-sealed
(can be potted). Standard resistance
values from 100 ohms to 5 megs and
many popular impedance values.
Single turn. For complete technical
details request Publication 5231 (FD
trimmer), Publication 5213 (GD po-
tentiometer), Publication 5221 (FD/

Stable Trimmers
?. Small Duals
. Rugged Pots

GD attenuators). Allen-Bradley Elec-
tronics Division, 1201 South Second
Street, Milwaukee, Wisconsin 53204,
Export: Bloomfield, New Jersey
07003. Canada: Allen-Bradley Cana-
da Limited, Cambridge, Ontario
United Kingdom: Jarrow, County
Durham NE32 3EN.

(X)) Allen-Bradiey

Milwaukee, Wisconsin 53204
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RCA plan for TV
tube plant in China
anticipates growth

POS expansion seen
tied to Nebraska
court ruling

Head-up display
for helicopters
to be developed

Rockwell expected
to market own
calculator line
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Electronics newsletter

Fueling the controversy over whether electronics companies should sell
technology to the Eastern bloc nations [Electronics, Sept. 27, 1973, p.
42] is RCA’s proposal to set up a turnkey TV tube operation in the
People’s Republic of China. According to William C. Hittinger, execu-
tive vice president of RCA’s Consumer and Solid State Electronics divi-
sions, the Chinese TV market, although small at present, “could grow
dramatically in the next five years.”

Like many electronics executives who take the middle ground on the
Eastern-bloc technology question, Hittinger feels that rather than have
a blanket policy covering all situations, each case should be decided on
its merits, with guidance from the U.S. Government on national de-
fense issues. RCA is awaiting word from China on its application, which
was filed after consultation with the State Department.

Hinky Dinky is the new buzz word among the nation’s bankers as they
watch for expansion of the electronic funds-transfer market. The bank-
ers’ interest centers on Hinky Dinky supermarkets, a Lincoln, Neb.,
chain, whose right to retain automatic bank-teller systems in two of its
stores is now up to the state Supreme Court following a lower court rul-
ing in its favor. Installed in January, the system linked the two stores to
a Nebraska savings and loan association, so that anyone who banked
there could pay for purchases at the supermarket simply by giving the
cashier a bank credit card with which to withdraw cash from his ac-
count via the under-the-counter terminal.

Independent bankers and the state obtained a temporary injunction
against the practice and lost in a lower court. Banking officials says that
if the Hinky Dinky ruling stands up on appeal, it will provide a major
boost to electronic funds transfer.

A contract to develop a head-up display for night-flying helicopters
is expected to be awarded by the Naval Development Center to EA
Industries Corp., Atlanta, the U.S. arm of Marconi Elliott Avionics
Systems Ltd. of Britain. The company believes that the contract,
though small at about $200,000, will lead to sophisticated systems in
keeping with the Defense Department’s new emphasis in improving
helicopter avionics. One promising technical approach is the use of
light-emitting diodes, but it has not yet been decided just how much
data should be displayed for the pilot. Marconi already builds the
head-up displays for the A-7 fighters.

An announcement is due soon that Rockwell International Corp. will
be selling calculators bearing the Rockwell name through retailers. Un-
til now, the company’s Microelectronic Products division has been a
brand labeler, most notably for Sears and Lloyd’s Electronics, but there
are murmurs that the Anaheim, Calif., division, is planning to go the
route of its biggest competitors, such as Texas Instruments and Na-
tional Semiconductor’s Novus division. The move would be in line with
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16k CCD memory
designed by RCA
to replace drum

H-P analyzer
follows trend
to digital market

Addenda

Electronics newsletter

views recently expressed by Donn Williams, president of Rockwell’s
electronics operations, who maintains that there’s not enough profit
margin in consumer calculators to justify use of a distributor in market-
ing the machines [Electronics, Aug. 8, p. 75].

RCA has developed a 16,384-bit charge-coupled-device memory chip
for use in an experimental drum replacement. The CCD demands less
power, weighs less, takes up less space than the drum, and accesses four
times faster. The 224-by-240-mil chip was made at RCA’s Sarnoff Re-
search Lab for its Electromagnetic and Aviation Systems division in
Van Nuys, Calif. The CCD-based system has a capacity of up to 10 mil-
lion bits, while large drums can handle as many as 100 million.

The chip is organized as two 8,192-bit sections, each consisting of
four series-parallel-series registers and input and output translators. An
ancillary C-MOS support chip provides clock drive and logic circuitry.
Data rate in an 8-megabit drum equivalent would be 2 megahertz for a
2-millisecond average access time, one tenth that of a far larger and
heavier drum system that would use 300 watts compared to the 5-W ac-
tive, 2-w standby of the CCD version.

Look for acceleration of the trend among instrument makers to aim
new products squarely at the digital market. The latest example is
Hewlett-Packard’s 1620A digital pattern analyzer. No redesigned
hand-me-down from early analog days, it’s a selective window that
scans bit patterns at data rates up to 20 megahertz and delivers a trigger
signal suitable for an oscilloscope. The analyzer recognizes preset
series, or parallel, patterns with up to 16 bits.

Unlike a trigger that depends on a time delay, the pattern-recogni-
tion triggering technique does away with the danger of accumulated
timing error. Delay can be programed in a number of ways. The trigger
can be delayed up to 99,999 clock periods after pattern recognition. Or
if the data is serial, then the data bus may be masked for up to 99 clock
edges before scanning begins. The model 1620A is priced at $1,750;
with serial analysis only, the price drops $650.

Western Digital Corp. has joined the 4k memory race. The n-channel,
silicon-gate part uses the 22-lead Intel/TI pinouts with three-transistor
memory cells and a single clock, requires +5 volts, and accesses in 200
to 240 nanoseconds typical, 300 ns maximum. . . . Rockwell Micro-
electronics has developed a single calculator chip that drives a printer
without any ancillary MOS decoders. The only other semiconductors
needed are current-amplifier transistors to drive the printer solenoids.
The first application is a new Seiko printer. . . . Rockwell’s C-MOS on
sapphire 1,092-bit RAM, exhibit to show 90-nanosecond speed, is work-
ing in the lab but is still at least nine months from production. Mean-
while, a number of customers have committed to the company’s SOS
programable logic array, with one buying 300 a month.
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Perfect for

design.

Unitrode's new ESP Power Switch provides the power transistor and
catch diode functions required in switching regulator appflications.
One convenient package delivers the extra Efficiency, Speed, and
Power needed to improve response time over regulating components
commonly used in power supplies...and at no extra cost.

Unitrode selects and matches its exclusive ESP high speed recti-
fiers and power transistors to produce a single, plug-in TO-66
package. ..saving hours of design time.

This new ESP power switch operates with more than 80% effi-
ciency. That's at least 15% better than most switching regulator
circuits. Switching rates can be increased from the normal 10-20
KHz to 50 and even 100 KHz. And the ESP power switch can be
driven by any IC regulator with no external biasing required.

Since no diode recovery spike is generated, there's less noise and
RFI. Circuit designers can use a smaller LC filter, further reducing
total power supply size, weight and cost.

For detailed specifications and performance characteristics on
both 5A and 15A units, send for our ESP Power Circuit literature.
Or, for faster action call Ernie Crocker at (617) 926-0404.

Max. Max,

Qutput Input | T i T |
ie Our?elat Voltauge HY glg:cy RISYGP Tene fall Tane
(= — h Va2 e e
N POSITIVE GUTPUT
PIC600 60V
___PiCe01 24 Sv  85%@2A  30nSec 50nSec
PIeR 154 Qv @10  4snsec  70nSec
E NEGATIVE OUTPUT -
PIC610 1 ~60V -
_PICG1 1 SA_ 80V i51'0 @ 2A 40nSec 50nSec
hicoos 15A B 82% @-10A  50nSec 5nSec

“Measured with Vi = 25V. Vout * 5V, f= 20 KHz, Input puise width = 10uSec
See Electronics Buyers' Guide Semiconductors Section for more complete product listing
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power supply

New Unitrode ESP
Switching Regulator
Power Switch

Available
off the shelf
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ROTRON

INCORPORATED
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Major!

g

A 6" tubeaxial fan that moves more air...
at higher pressures...and costs less!

It's the kind of news you expect from Rotron. An air mover with the extras
built in. The Major® fan will deliver 150 cfm at a static pressure of .35 inches
of water. That's 12% more air than the closest competitor.

The Major stays cooler, too. Its multi-slot permanent split capacitor motor

draws less power than a shaded pole, and withstands line voltage variations
better. An aluminum venturi and motor housing dissipate heat. And ball bearings
add still further to long motor life.

The Major fan mounts interchangeably with other 6" fans. It can also be
mounted on less than 6" centers.

Price? About 10% less than you used to have to pay for less performance!
Get all the facts on Rotron’s new Major tubeaxial fan today by sending for
Catalog E2855.

Why settle for less when the best costs no more.

ROTRON INC., Woodstock, N. Y. 12498 [ 914 +679-2401 [0 TWX 510-247-9033
Pacific Div., Burbank, Cal. 91506, 213¢849-7871 * Rotron B.V., Breda, Netherlands, Tel.: 79311, Telex: 844-54074
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Significant developments in technology and business

Citizen alarm sends
digital codes from
wrist transmitter

Aerospace Corp. is prime
contractor for field test
next year of system to
have 5,000 alarm units

The spirit of Dick Tracy appears to
be alive and well at the Law En-
forcement Assistance Adminis-
tration, which next year plans a
massive field test of up to 5,000
wristwatch-sized transmitters as per-
sonal “citizen alarm” units.

So far, 20 experimental units have
been built by Compu-guard Secu-
rity Systems Inc. Pittsburgh, Pa.
The thick-film hybrid integrated cir-
cuits basic to the experimental de-
sign fit into a watch case 1% inches
in diameter and Y% in. high. When
activated, the unit sends out a digit-
ally encoded alarm that can be
picked up by a receiver located
within a 50-foot radius of it. Prime
contractor for the over-all system is
Aerospace Corp., El Segundo, Calif.

Innovative. Observes George D.
Shollenberger, Advanced Tech-
nology division manager for LEAA’s
National Institute for Law Enforce-
ment and Criminal Justice in Wash-
ington, “Our citizens’ alarm system
is our most innovative program. It
could provide all Americans with a
capability to summon emergency
assistance for crime situations, no
matter where they take place.”

In the forthcoming field test,
alarms will be provided to residents
of apartment buildings and retail
shop owners (see ‘‘Schools get
alarms t00.”) Apartments and shops
will be equipped with receivers ca-
pable of picking up the uhf signals
from the transmitters. The receivers
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will then re-transmit a signal, con-
taining the receiver’s location and,
perhaps, the person’s identity, to 2
processor-based teleprinter terminal
at a local police station or private
security office.

LEAA has been analyzing the sys-
tem concept to determine just what
kinds of information should be
transmitted. Aerospace Corp. will
also be funding development of
pendant necklace transmitters. A
request for proposals for the field test
is expected in early 1975.

“We are considering using LSI
monolithic chips in production
models of the miniaturized trans-
mitters,” says Romesh Wadhwani,

Schools get alarms too

Compu-guard Security Systems,
developing the wrist transmitters
and other elements for the LEAA
test, will also supply a complete
alarm system next year to five
Los Angeles schools. The system
will include some 1,500 digital
alarm units— both wrist alarms
and alarm transmitters con-
cealed in pendant necklaces—as
well as classroom receivers, cen-
tral control stations and printers.
Teachers will be able to sum-
mon aid from any point within a
school building. When an alarm
is activated, a digitally coded sig-
nal will be transmitted to receiv-
ers dispersed in the hallways and
classrooms. These receivers will
then re-transmit a signal over the
building’s existing electrical sys-
tem to a computerized central
station. There, the signal will be
decoded to identify the location
and time of the alarm, and what
type of response is requested.

president of Compu-guard. By as
early as next year, the alarm trans-
mitter built with LSI could be in-
corporated into a functioning elec-
tronic watch, he says.

In the present version, there are
two hybrid-IC packages inside the
watch case, one containing digital
electronics, the other the trans-
mitter. To prevent accidental trans-
mission, two stems protruding
through the case must be pressed
simultaneously before a signal can
be transmitted, Wadhwani explains.

When an alarm is being sent, a
digital code from an internal shift
register is differentially phase-shift-
keyed onto a subcarrier at about 20
kilohertz. This is then frequency-
modulated onto a uhf carrier. The
antenna is a circular band that is
etched around the printed-circuit
board on which the transmitter
rests.

Engineers are grappling with an-
tenna-size and radio-frequency
tradeoffs and want units with a
range to 500 feet, says Gerald Skin-
ner, Aerospace’s program manager
for the alarm system. Aerospace’s
aim is a cost of about $50 per person
for the system.

Shollenberger of LEAA estimates
that a transmitter would add only
$2 to the cost of an electronic watch,
though this could go down if the
chips are mass-produced on a wide
commercial scale.

The wrist alarm system is part of
LEAA’s $5 million technological de-
velopment program that includes an
electronic cargo security system for
trucks, as well as computerized
voice-identification  systems and
low-cost burglar alarms.

Development of the electronic
cargo security system, also directed
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by Aerospace, is less advanced than
the wrist alarm. An RFP was recently
issued for five brassboard units to be
placed .in trucks. However, a deci-
sion on which of the five bidders
should receive a follow-on contract
is not expected soon, according to
Aerospace. Trucks would have sen-
sors in doors and seats, in the cargo
area, and under the hood. Contin-
uous information on a truck’s condi-
tion would be transmitted on exist-
ing rf equipment. Each truck’s
location along a predetermined
route could be extrapolated from
the information, Wadhwani points
out. O

Military electronics

Recon cameras
favor CCDs

Delays can be critical when recon-
naissance aircraft over enemy ter-
ritory must return to base to have
their cameras’ film removed and de-
veloped. Hence the Air Force’s in-

terest in real-time recon systems—
ones that will transmit pictures back
to base as they are being taken.

Television, a likely candidate for
such systems, is adequate for me-
dium- and high-altitude appli-
cations. But for high-speed, low-alti-
tude overflights by aircraft like the
F-4, charge-coupled devices “are the
only practical answer,” observes
Harold E. Geltmacher, technical
manager of the TV recording and
display group at the Air Force
Avionics Laboratory’s Reconnais-
sance Sensor Development branch,
Wright-Patterson Air Force Base,
Ohio.

“The combination of resolution
and sensitivity of most imaging
tubes is inadequate to get both the
resolution and wide field of view
that we need,” he explains. “And, in
a line-scan mode, there is no redun-
dancy in CCDs, so the bandwidth we
need to transmit is at a minimum,”

CCDs are basic to both EWACS
(electronic wide-angle camera sys-
tem) programs now entering the
hardware stage at two contractors.
The CAl division of Bourns Inc. in
Barrington, Ill., last month moved

r
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Recon. Camera using CCD sensor is only part of electronic wide-angle camera system
being developed by the Air Force for high-speed, low-level reconnaissaince missions. Track-

ing van receives signals from the aircraft, proc
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esses them, and produces finished pictures.

into the fabrication phase of its 14-
month-old $1.5 million systems con-
tract. Fairchild’s Space and Defense
Systems division, Syosset, N.Y., this
month will deliver feasibility hard-
ware to prove out its special lens de-
sign under a $100,000 award.

Panorama. CAr’s lens is similar to
that used on today’s panoramic
cameras. It needs a rotating, “quad-
ruple dove” prism to cut a bow-tie-
shaped swath perpendicular to the
aircraft direction, and it uses a self-
scanning linear CCD imaging array
of some 1,600 elements to sense the
ground scene.

“In CCD elements, it’s a 10:1 re-
duction over what Fairchild re-
quires, but dwell time decreases by
the same factor,” says Geltmacher.
Dwell time, or integration time, is
250 microseconds per element for
Fairchild, and 25 us for CAI

With the longer dwell time, Fair-
child achieves a better signal-to-
noise ratio than CAl, and therefore,
better resolution. This means that
Fairchild’s camera can handle
rather poorer lighting, according to
Geltmacher, though each system
has an adequate signal-to-noise ra-
tio for daylight reconnaissance.

Fairchild relies on a ‘“push-
broom” technique that, unlike CAI’s,
requires no moving parts. It does,
however, demand more complex
optics, and Fairchild is delivering a
140° field-of-view lens that’s less
than one cubic foot in volume to
show the Air Force that it’s possible.
“Other lenses with this field of view
have been two to three feet long and
had high distortion,” comments
James J. Stewart, EWACS program
engineer for the Air Force.

Fairchild admits that its bid for
the system award was unsuccessful
because the Air Force didn’t think it
could build the lens its approach re-
quires. But it is going ahead any-
way, despite the limited funding,
because “we see the system as being
extremely important to Fairchild
and the Air Force,” says Joseph
Keller, director of marketing for the
division. “Film cameras are a big
part of our business, but real time is
where everything is heading.” While
the Air Force isn’t saying, it’s be-
lieved that the service will continue
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funding the Fairchild system.

The firm will be using Fairchild-
built ccD chips. While the configu-
ration of the 15,000-element array is
proprietary, it’s likely that Fairchild
will use nine or 10 chips of 1,500 to
1,700 elements each. Because of the
overlap problems, and the dead
space that results from it, the chips
will be staggered in two rows and a
beam splitter will divide the light.

Both systems, Geltmacher em-
phasizes, could meet system param-
eters, which include the ability to re-
solve 1 foot across 120° at an
altitude of 200 ft. Total field of view
has to be 140°, and the sensor must
fit a space not more than 0.75 ft3
and cost a maximum of $20,000
each in lots of 50.

While the optics and CCDs of the
Fairchild system are the more ex-
pensive, CAI's panoramic approach
requires the more on-board process-
ing. Since the scans yield the bow-
tie-shaped swaths, some of the in-
formation sensed is redundant,
Stewart explains. But because only
part of the scan will change perhaps
not all data need be read out of the
CCD chips, simplifying processing,

Besides real-time transmission to
ground, the EWACS concept also
provides for a backup video tape
recorder on-board in the event of
jamming or malfunction in the
transmission link. Ground facilities
include a video-data-link receiver,
real-time soft-copy displays, and a
CRT hard-copy film recorder. O

Business

Layoff ripples widening
in semiconductor industry

Now that business results for the
first and second quarters are in,
most semiconductor company
executives seem agreed: now is the
time to trim fat from employment
rolls as the growth rate in semicon-
ductor sales cools off. Instead of last
year’s 40% or more increase in sales,
a figure half that or less looks realis-
tic for 1974.

Companies in the San Francisco
peninsula’s “Silicon Valley” are
doing most of the belt tightening.
Specific reasons given for the slow-
down are that customers are chop-
ping inventories, whereas a year ago
they were ordering heavily as a
hedge against shortages; there are
also fewer long-term contracts;
more of the orders that are coming
are for immediate delivery, and
some orders are being slipped.

At Intel Corp., Santa Clara, be-
cause of an across-the-board slow-
down in the sales of memory prod-
ucts, employee cutbacks were made
in all departments during the first
week in August. Intel president
Robert Noyce says as many as 100
to 150 were laid off. “However, it’s
all overhead personnel,” he says.
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“No production workers were in-
volved.” .

Friday. Fairchild Semiconductor,
Mountain View, sent exit notices to
technicians, engineers and some
others on four consecutive Fridays
this summer. Officials admit to lay-
ing off 135 of 27,000 employees, but
insiders say it is much more than
that, perhaps as much as 400.

Raytheon Co.’s Mountain View
Semiconductor division laid off
about 40 people recently because,
says Gene Selven, the director of
marketing, backlogs are being re-
scheduled and softening. Signetics
Corp., in Sunnyvale, reports “busi-
ness is soft” with few orders coming
in. But the firm, “rather than get
caught like in 1970,” hired indus-
trial relations managers two years
ago to anticipate slow times and to
recommend personnel cuts. To date,
Signetics has laid off about 130
workers in administration, manage-
ment, engineering, and technical
and clerical areas. Similar cuts are
expected in Signetics’ MOS plant in
Utah, say some experts.

National Semiconductor Corp. in
Santa Clara has “had to react to

high inventories” says vice president
and general manager Floyd
Kvamme. The firm has been hiring
only “selectively” and has laid off
some overseas assemblers. At Inter-
sil Inc. in Cupertino, there has been
a general freeze on employment, ex-
cept for certain key positions, as
well as a 50-person reduction in the
1,000-member workforce.

Electronic Arrays Inc. of Moun-
tain View is suffering a significant
slowdown, both because of the gen-
eral trend in the marketplace and
because it was caught in the calcu-
lator squeeze. The company was
forced to cut its work force of 420 by
10%.

Elsewhere. Meanwhile, outside
Silicon Valley, layoffs in the semi-
conductor business are not as dras-
tic. R. S. Carlson, president of Rock-
well International’s Micro-
electronics Group in Anaheim,
Calif,, won’t say how many people
will be affected at his company but
points to declining prices and com-
petitive pressures in calculator de-
vices as forcing “some adjustments
to the work force.”

And in Texas, Mostek Corp. has
laid off 29 at its Carrollton facility—
none of them production workers—
while Mostek’s calculator-making
subsidiary Corvus Corp. let 30 go.
Texas Instruments in Dallas and
Motorola’s Semiconductor Products
division in Phoenix, on the other
hand, report no layoffs and none are
expected. The same is true at RCA’s
Solid State division, Somerville,
N.J., and General Instrument Corp.,

Microelectronics division,
Hicksville, N. Y. a
Components

Circular connector
gets single standard

The Department of Defense has
acted to trim some redundance from
the list of standards for military con-
nectors. Thus, the year-old Defense
Materiel Specification and Stan-
dards Board has ended a long-
standing conflict between two high-
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Connectors first, ICs next?

Recommendations for connector standards made by the special Electron-
ics Panel of the Defense Materiel Specification and Standards Board are
only the beginning. The panel's next project, which may have an even wider
impact, is to consider developing preferred-parts lists for microcircuits. At
present, surprisingly, Department of Defense directives bar such lists.

When those directives were issued in the mid 1960s, however, IC tech-
nology was moving so fast that many believed preferred-parts lists would
suppress initiative, says panel chairman John Mittino. By now, many ICs on
the qualified-parts list are duplicated—often several times over. A list of pre-
ferred parts to eliminate this duplication could lower procurement costs.
"So long as we don't impact on innovation, we want to do something about
this,”” says Mittino.

Another project will study whether it would be practicable to define elec-
tronic subsystems in terms of their interface requirements rather than their
internal specifications. This implies a shift to form, fit, and function stan-
dards which, industry sources say, would permit modular development of
equipment and greater flexibility in its use.

Set up last year to solve standards conflicts among the military services,
the Defense Materiel Specification and Standards Board is at quite a high
level within DOD. It is chaired by Jacques Gansler, deputy assistant secre-
tary of defense for material acquisition. Its members are representatives of
the Director of Defense Research and Engineering, the assistant secretary
of defense for installation and logistics, and engineering and logistics repre-
sentatives from the Army, Air Force, Navy, and Defense Supply Agency. All

are of flag rank—generals and admirals—or the civilian equivalent.

density circular connector specs—
MIL-C-38999 and MIL-C-81511 [Elec-
tronics, Aug. 30, 1973, p. 70). The
DOD, following recommendations
by the board, or rather its special
electronics panel, has declared
81511 obsolete for new designs and
called for a phaseover to 38999 as
the only standard.

Equipment in the field and in
production will continue to use the
connectors it has been using. How-
ever, equipment in early enough de-
sign phases will be required to con-
form to MIL-C-38999. Decisions on
programs further along will be
made case by case.

The decision affects a market esti-
mated by some industry sources at
$23.5 million in 1973 and about $30
million in 1974. However, a lion’s
share of this market has already
been cornered by connectors meet-
ing the now preferred MIL-C-38999
specification. Rather than creating a
market impact, the decision helps
simplify the business of ordering the
high-density unit and keeping it in
inventory.

Service preference. MIL-C-81511,
issued early in 1967, covers connec-
tors similar to those designed to
meet MIL-C-38999, published in Oc-
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tober, 1966. The Air Force has been
using 38999 connectors, originally a
Bendix design but now also manu-
factured by ITT Cannon and Burndy
Corp., and the Navy has favored
81511. Amphenol designed an early
version of the 81511 connectors; the
current, updated model is produced
by Deutsch Co. At different times
and on different programs, the
Army has used both connector
styles.

“We looked at a long-standing
problem and chose one spec to be
adopted as the DOD standard,” said
John Mittino, chairman of the Elec-
tronics Panel. The panel held hear-
ings in April and studied position
papers from the Army, Navy, and
Air Force along with an industry
presentation made jointly by the
Electronic Industries Association,
the Aerospace Industries Associ-
ation, and the Society of Automo-
tive Engineers.

Connectors built to MIL-C-38999
offer a number of advantages over
MIL-C-81511 types, according to
DOD’s Harry Meiselman, a panel
member who is the panel’s liaison
with the parent DMSSB. Perhaps the
biggest advantage is that the 38999
connector fits more readily into the

military inventory. It uses the same
contacts and assembly tools as other
circular types. Also, its contacts can
accommodate a range of conductor
sizes in a single connector shell, a
feature totally lacking in MIL-C-
81511 connectors.

In addition, Meiselman says,
“There are many more 38999 con-
nectors in use, on the order of 35 to
| in terms of applications.” He con-
cedes the MIL-C-81511 connector
may offer greater density in some
cases. But the two connector styles
“are pretty much identical in terms
of performance and are virtually in-
terchangeable as far as applications
go,” says Meiselman. 0O

Industrial electronics

Process control
gets new competitor

There’s a big new kid on the block
in process-control instrumentation—
Beckman Instruments Inc., the Ful-
lerton, Calif. supplier of analytical
instruments for the chemical, petro-
leum and petrochemical industries.
The move puts Beckman, whose an-
nual sales range around $200 mil-
lion, into direct competition with
such process-control stalwarts as
Foxboro, Honeywell and Taylor In-
struments.

Beckman’s new line of equipment
consists of analog/digital control-
lers, process-control transmitters,
and two- and six-channel recorders.
Analog circuitry in the controllers
implements process-control func-
tions, while digital circuitry serves
for control, housekeeping and indi-
cation. The variable-reluctance
transmitters include units that mea-
sure functions such as differential
pressure, absolute pressure, and
gauge pressure and level.

An unusual feature of the record-
ers is that they use pressure-sensi-
tive paper with the stylus under-
neath instead of above; the writing
appears on the paper without a pen
or pointer being visible.

The two-channel version includes
color-coded plastic bar indicators
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The spec sheets

tell you what should happen.

{No load) ——*
Linear curve you
would assume from
spec sheet
information.

(2 ke load)——»

Actual curve with
device loaded as
specified.

Input Voltage 50 »V/DIV
Output Voltage 5V/DIV ———

The 577 shows you what did.

When you're designing circuits using linear IC's, you count
on spec sheets for the information you need. Generally,
gain, CMRR and power supply rejection ratio are given as
the ratios of voltage changes measured between discrete
points. You assume a ‘‘linear” integrated circuit has a linear
gain curve (a straight line) with no spurious excursions. But
an actual device operating in real-life conditions isn't
always linear. Often it produces very irregular curves that
may make a big difference in your finished circuit.

These irregular curves are hidden from meters, digital
read-outs and go no-go indicators. In fact, a Curve Tracer

with its CRT display is the only way to see what is actually
happening across the entire operating range of the device
you're testing.

The Tektronix 577/178 Curve Tracer will measure and dis-
play gain. Offset voltage. Input bias current. Common-mode
rejection ratio. And power supply rejection ratio. In addi-
tion, the 577/178 displays thermal effects. Popcorn (or
flicker) noise. And parameter nonlinearities. And the 577/
178 has a storage display to retain curves for comparison
or detailed evaluation. Yet it costs only $3100.

Circle 33 on reader service card
For a demonstration circle 32 on reader service card

To learn about the pitfalls of linear IC performance and
measurements write to Tektronix for pamphlet No. A3040,
A3061. Tektronix, Inc., P.O. Box 500, Beaverton, Oregon
97005. Or call your local field engineer.

See You At WESCON — Booths 2206-2209

TEKTRONIX
- commilted to
technical excellence
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that can be read from 40 feet, rather
than the traditional meter pointer.
One trace is four times as wide as
the other for identification. The six-
channel recorder has a similar writ-
ing scheme, with thumb-wheel se-
lection to accommodate multiple in-
puts or calibration signals.

Bill Duncan, product line man-
ager for Beckman’s Process Control
Instruments division, expects the
new line to be a major portion of
Beckman’s business in three to five
years. According to Duncan, the
firm entered the control end of the
market as they sold increasing
quantities of analytical instru-
ments—from chromatographs to pH
and infrared analyzers.

“We found that we were supply-
ing more and more complete sys-
tems and were buying controllers
and other equipment outside,” he
says. The company concluded it
should benefit from that added
value by offering the control instru-
mentation as well.

Duncan estimates that the market
segment the firm is addressing is
$100 million to $150 million per
year, depending on how it’s defined.
Beckman will limit its entry, how-
ever.

“We’re not going to make mini-
computers,” he says. “We design
our equipment so it is compatible
with minis, and can customize it for
the customer’s mini or large-scale
computer.” |

Solid state

Microprocessors
get new FACE

Trying to make microprograming
easier for users of its IMP line of mi-
croprocessors, National Semicon-
ductor Corp. has developed a new
memory and control chip that can
be microprogramed in the field,
rather than just at the factory.
Called a Field Alterable Control
Element, or FACE, the new device
enables a user to tailor his micro-
program, which generally yields a
more efficient and flexible instruc-
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tion set, during development in the
prototype stage.

Until now, microprogram control
of the microprocessors has been
done through a factory-programed
control read-only memory, or
CROM. Containing a mask-pro-
gramed ROM, whose contents are set
during the final metalization step in
its processing, the CROM chip also
has control and sequencing logic.
This logic interfaces with the regis-
ter arithmetic and logic unit (RALU)
that is also part of a microprocessor.
However, it is the microprogram

control commands in its memory
that gives the CROM the ability to
direct the RALUs most efficiently
and define the instruction set of the
system.

Cumbersome. Although IMP-8
and IMP-16 microprocessors could
be used in a microprogramable de-
sign, users shy away from doing this
because the microprograming re-
quires the CROM to be factory-pro-
cessed. This could be a cumbersome
and time-consuming step, partic-
ularly for prototype systems.

The FACE chip retains the RALU

Electronics Index of Activity

Segment of Industry

B Industrial-commercial electronics

Il Consumer electronics
Il Defenseelectronics

[ Totalindustry

June '74

June '73

1534
116
1454
127.8

May '74*

146.6
1az
160.3
1327

146.0
127
159.0
1322

The total industry index fell 0.4% in June so that it is only 3.6% ahead of
last year's level. indexes for two of the three industry segments declined
in June while the third remained unchanged. Consumer electronics and
industrial-commercial electronics were off 0.4% and 0.8% respectively,
leaving them 4.8% below and 9.4% above year-ago levels. Defense
electronics was unchanged in June at 1.0% above last June’s level.

Indexes chart pace of production volume for total industry and each segment. The base period,

equal to 100, is the ave

rage of 1965 monthly output for each of the three parts of the industry.

Index numbers are expressed as a percentage of the base period. Data is seasonally adjusted.

*Revised.
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Some memory systems
have more uses than others.

Like Hughes Image Memory
Systems.

They give you more detail per
dollar than any other image storage
technology. Pictures come out clear, clean
and bright. In ten different shades
of gray.

Hughes memories will store slow-
scan pictures, graphics and random
vectors, then replay the complete assem-
blies. Scan rates can be changed and
storage time selected.

And because Hughes gives you
higher quality memories, we can offer
you a wider range of applications.
Applications like these:

RADIOGRAPHIC PROCEDURES: Our
memories store either reference or live
images during medical radiographic
procedures. Certain techniques like
multiple image storage and video mixing,
may be used to facilitate rapid diagnosis.

VIDEO PHONE LINKS: Now you can
have transmission of video data over
voice-grade telephone lines and other
narrow-band communication channels.
Our systems convert the stored picture to
slow scan format at the transmitter and
reconstitute it at the receiver.

INFORMATION-RETRIEVAL SYSTEM:
Our systems provide receiver-terminal
storage for closed circuit television.

The transmission of individual frames of
information, rather than a continuous
stream of TV pictures, permits time-shared
use of the communication channel.
MEDICAL IMAGING: Hughes systems
assemble slow-scan pictures for TV
monitor viewing for use in thermal imag-
ing, ultrasonic scanning and nuclear
imaging. The image is built up line-by-
line, and may be viewed during the
assembly process or after completion.

COMPUTER-AIDED INSTRUCTION:
Our image memory systems provide high

o0 = S 1

HUGHES

' 1

hea —mam-saan -wd

MUGHES AIRCRAFT COMPANY

INDUSTRIAL PRODUCTS DIVISION
IMAGE DEVICES

Creative Image Processing

resolution storage of computer-generated
information for use with TV monitors,
video projectors and hard-copy devices.
The video format of the output signal is
particularly useful in classroom settings.

VIDEO TO SLOW-SCAN CONVER-
SION: Hughes systems easily convert
video information to slow-scan format to
drive electromechanical printers. Infor-
mation is ‘‘frozen’’ in the memory and
extracted at a rate which is synchronous
with the printing mechanism.

TWO-WAY CABLE TELEVISION: Our
systems facilitate interactive use of cable
television. With single-frame storage

and a simple key set, these systems add

a new dimension to the TV communi-
cations medium.

YOUR APPLICATION GOES HERE:
Write 6855 E! Camino Real, Carlsbad,
CA 92008. Or call (714) 729-9191,

Circle 35 on reader service card
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interface control and sequencing
logic of the CROM chip. But it allows
the user to substitute his own micro-
code in PROM—alterable through
fusible links—rather than through
the unalterable mask program of
the CROM.

FACE, its associated memories and
other development aids constitute
National’s new Microprocessor De-
velopment System, which will be
sold as a three-board unit, says
Philip Roybal, microprocessor de-
velopment manager at the semicon-
ductor company’s headquarters in
Santa Clara, Calif,

The microprogram control logic
board contains the FACE chip, 512
by 23 bits of bipolar PROM, and an
interface cable that connects the
board to the CROM socket in a mi-
croprocessor system. With this
board connected, the RALUs and
other processor elements communi-
cate with the FACE in the same way
they would do if the CROM were in
place.

The second board is a writeable
control store, used with the McCL
board during microprogram de-
bugging. This board contains 512 by
23 bits of read-write memory, in
which the user writes his microcode.
The microcode is written in sym-
bolic language, assembled with a
micro-assembler, and loaded into
the wCs from the processor’s main
memory through the input/output
bus. Control is then transfered to it
so that the new microinstructions
for the system can be executed and
debugged.

During the debugging process,
the user can easily alter microcode
within the WCS. And then, once he
has confidence in his code, he can
transfer it to PROM for more lengthy
evaluation in a test-bed micro-
processor system. It is even possible,
Roybal says, to use the MCL board
with microcode in PROM in a limited
production run to gain experience
before committing it to masks for a
CROM.

The third part of the Micro-
processor Development System is
the display and debug unit, a circuit
board which manipulates and dis-
plays the microprogram control sig-
nals being fed back into the proces-

36

News briefs

NOAA will add remote weather stations
The National Oceanic and Atmospheric Administration is getting set to in-
stall 70 Remote Automatic Meteorological Observing Systems (Ramos) at a
cost of about $2.5 million. Dorsett Electronics division of La Barge Inc.,
Tulsa, Okla., has received an initial $826,000 contract for developing and
producing 21 Ramos units. An additional 49 units may be ordered later.
Each terminal consists of a 20-foot tower, various exposed weather
sensing devices, and two electronics packages—one for communications,
the other for generating data. A satellite communications link with a central
processing station is planned for some units, while others will communicate
over land-based radio. Some units will also be tied into the telephone sys-
tem for direct contact with the central processor.

FBI orders fingerprint systems
After almost a decade of research and development, the FBI has awarded a
$4.7 million contract for five automatic fingerprint matching systems called
Finder to Rockwell International’s Autonetics division, Anaheim, Calif.,
which beat out Calspan Technological Products inc., Buffalo, N.Y., the only
other bidder. [Electronics, September 13, 1973, p. 42)

But Calspan officials say that about 50 police agencies have expressed
interest in Calspan’s system, Fingermatch, which compares fingerprints on
file with latent prints retrieved by police.

Factory automation may grow dramatically

Sales of optical pattern-recognition equipment for factory automation may
increase 900% from $1.5 million to $15 million between 1974 to 1979, says
a report from the New York marketing researcher, Quantum Science Corp.
Moreover, sales of test equipment may increase 70% from $181.9 million to
$314.3 million, adaptive controls for machine tools may grow by 390% from
$1.1 million to $5.4 million, and automatic machine tools, which include nu-
merical and computer-controlled machine tools, as well as robots, may
grow 80% from $296.3 to $534.4 million. The company also reports that so-
phisticated software is the biggest need in pattern-recognition and adapt-
ive-control equipment.

Dow Corning expands silicon production . . .

Corning Corp., Midland, Mich., will build a new $46 million silicon produc-
tion plant in Carroliton, Ky. The plant will double the company's present ca-
pacity for both polycrystalline silicon and semiconductor-grade trichiorosi-
lane. Operation is scheduled to begin in July, 1977.

. . while 3M expands microinterconnects . . .
3M Co., St. Paul, Minn. is expanding its microinterconnect facility that pro-
duces film carrier interconnects [Electronics, May 16, p. 89). It has spent
$2.5 million for production equipment and installed it in its Visual Products
division plant, Columbia, Miss.

- . and DuPont is selling its Cerdip facility
DuPont’s Electronic Products division is looking to sell its Cerdip glazed-ce-
ramic-package operation in Danville, Ohio, as the final move in its exit from
the semiconductor packaging business. Purchased from Owens-lllinois
early last year, the Cerdip line was the only packaging series left at DuPont
after the firm stopped making plastic and Multilox multilayer ceramic pack-
ages later that year.

Stepper motor sales reach $47 milllon

Market researcher ICON/ Information Concepts Inc., Philadelphia, says an-
nual sales of stepper motors in the United States are now $47.5 million,
nearly double 1970's figure. Primary applications of these digitally con-
trolled discrete-motion devices have been in computer peripherals, with this
area accounting for over 41% of the total.
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THEODD

If you get a kick out
1§ of interfacing between
- two voltage levels, you're
gonna love these.

The new NCT 200 and NCT 260
opto couplers from National Semi-
conductor provide isolation voltages
of 2KVto 3.5 KV (don't
you find such a high 1sola- _
tion voltage odd?). a

You might also be tickled to learn
that the isolation capacitance
is 0.5pF... and the typical current
transfer ratios 80% (NCTZ200).

And more couplers are

/
/
’/

COUPLER.

Current highlights include our
new NSA series arrays that meet

i ey Y o I I I e O B Y i

I 1=, 1= 2,
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your 6, 7, 8, 9 (upto14) digit needs,
with or without minus sign, floating
decimal and fixed decimal in all
the popular combinations.
, And a range of new indi-
// vidual single digit LEDs.
And more...with even
more coming soon.
For more electrifying de-

R coming in our ever-expanding  ,is give us a call or write %
: new opto-electromcs line. National Semiconductor ~ —
Speaking of opto- Corporation, 2900 g
electronics. s Semiconductor Drive, Santa Clara,
Our name up in light California 95051.

We knew we could
make itin the big time of
LEDs and lamps if we just
kept plugging away.

Se

Inquiries will be =
processed without '
regard to race, creed N4
or color. ‘

NATIONAL

National Semiconductor Corp . 2900 Semiconductor Drive, Santa Clara, Calit 95051, Scotisdale, Anz 602) 945-8473, Mountain View, Caht (415) 961 4740
Sherman Oaks. Calit (213) 783 8272, Tustin, Caht (714) 832-8113, Miamy, Fia (305 446 8309 Chicago. Il (312) 693-2660. Indianapolis. Ind (317) 255-5822
Lenexa, Kan, (816) 358-8102, Glen Burnie, Md (301) 760-5220, Burhington, Mass (617) 273-1350 Farmlngton Mich (313) 477-0400, Minneapohs, Minn (612) 888-4666

Englewood Clitfs, N J (201) 871-4410 Syracuse. N'Y (315) 455-5858. Dayton. Ohio

13) 434-0097, Dallas. Tex (214) 233-6801
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sor system. This unit, says Roybal,
allows the user to observe and inter-
act with his microcode, single-step-
ping through miicrocycles and alter-
ing them as required.

With the user microcode de-
bugged, the user can send it to Na-
tional which then prepares a cus-
tom-masked CROM. The three-
board MDS unit will sell for about
$3,000, according to Roybal, and
will be available in sample quan-
tities in November. ]

Automotive

Congress eases
seat-belt interlocks |

Congress may be pulling out the
comfortable cushion of an expand-
ing automobile seat-belt interlock
market from under U.S. semicon-
ductor makers. Semiconductor sup-
pliers, however, profess not to be
worried, noting that, for most, inter-
lock modules represent only a small
part of total sales and that functions
still to be performed in an auto re-
quire some type of sequential logic
module anyway.

The House of Representatives
cast an overwhelming 339 to 49 vote
in favor of H.R. 5529, which gener-
ally waters down the National Traf-
fic and Motor Vehicle Safety Act of
1966. Among other things, it pro-
hibits the Department of Trans-
portation from issuing mandatory
motor-vehicle safety standards on
seat-belts. The only exception is for
a dashboard warning light, which
would flash to warn a driver of an
unfastened belt. Unlike the present
system, the engine could be started
with the seat belt unfastened. A
similar bill awaits Senate action.

In addition, the House bill con-
tains provisions that would scuttle
the electronics potential inherent in
air bags and other passive restraints
by eliminating a requirement that
they become mandatory in 1977
cars.

Staying cool. “We’re not losing
any sleep over it,” declares a spokes-
man for RCA’s Solid State division,

v
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Somerville, N.J,, regarding the pos-
sibility the Senate bill will also pass

and the new provisions become law.

Like other suppliers, he does not see
the auto business suddenly becom-
ing limited so much as redefined.
Interlock business may decline but
he doesn’t expect over-all sales to
decline as well. Spokesmen at Fair-
child Semiconductor Products
group, Mountain View, Calif, and
Signetics Corp., Sunnyvale, Calif.,
which also supply interlock ICs,
aren’t upset either.

On the user side, John Webster,
manager of electronic’ production
development for the Huntsville
(Ala.) division- of Chrysler Corp.,
which supplies all the interlocks for
Chrysler and some American Mo-
tors Corp. cars, shares RCA’s calm.
“We have other uses for the C-MOs
IC used in the interlock system so
that business will continue to be
good,” he says.

Perhaps most disappointed was
Stanley Koppel, executive director
of the Center for Auto Safety estab-
lished by consumer activist Ralph
Nader in Washington. He is more
against the rule making the air-bag
system optional than the elimina-
tion of the ignition interlock rule.
Koppel observed that passive sys-
tems are much less irritating than
the seat-belt interlock. O

Industrial electronics

Microchip helps
identify drugs

Police departments may be using
trained dogs to sniff out illegal
drugs, but it takes a complex piece
of electronics equipment to identify
those drugs and figure out their con-
centrations. Usually the equip-
ment—a spectrometer of some
kind—is quite complex and must be
operated by a person with a high
degree of skill.

But by applying a microprocessor
and read-only-memory cards, a
Pasadena, Calif., company has de-
veloped a simplified spectrometer
that’s tailored just for identifying a

[ 1] A

-

Detector. Microprocessor-based spectro-
meter makes drug tests automatically.

limited range of contraband drugs.
And, once the unknown sample is
inserted, the Olfax system (as it is
called) can run through its paces
automatically, without the need for
an operator.

With the complication, if not the-
mystery, of the spectrometer’s oper-
ation eliminated, Universal Monitor
Corp. hopes the system will attract
many new and unsophisticated
users. Foremost among potential
customers are police departments,
anxious to obtain positive identi-
fication of hazardous drugs quickly.
Or the system could be sold to in-
dustrial concerns, for use in various
stages of their own processes or to
monitor specific pollutants.

Customized. Rather than being a
general-purpose device for identi-
fying a broad range of substances,
the Olfax system is set to identify
only 16 different drugs. Thus, the
electronics, memory, and hardware,
as well as the checking procedures,
are held to a minimum. For ex-
ample, a gas chromatograph, often
supplied with a general-purpose
spectrometer, is unnecessary.

These factors combine to cut the
price of the system to $50,000. This
is some $30,000 less than competi-
tive minicomputer-controlled sys-
tems, claims Robert Hertel, director
of R&D at Universal.

The Olfax system consists of a
quadrupole mass spectrometer from
Technology International with a
vacuum system and inlet, plus a
preprogramed microcomputer using
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you

think all card
readers

are alike...

rake a good, long look before you
specify...check and compare all the
features offered by the CONRAC
A-31 Series Magnetic Card Reader.
Here are only a few: » Read or write
on Standard Magnetic Cards * In-
dustry Compatible Credit Cards—
IATA, ABA, THRIFT, NTT * Card re-
mains stationary and visible at all
times—minimizing chances of card
loss, damage or jamming * Card-in-
place switch—insures proper inser-
tion of card before operation * USA
designed and made for OEM appli-
cations requiring rugged, long life
* All this plus more and it's one of
the lowest priced. 500

Write For Descriptive Literature.

CONRAG =~ ="

CORPORATION

Mill Rock Road, Old Saybrook, Conn. 06475
(203) 388-3574
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an Intel 8008 microprocessor chip
and a teletypewriter. The 8008 chip
was chosen rather than an assem-
bled microcomputer because the
system required special in-
put/output circuits.

The microprocessor also helps in
the housekeeping chores needed by
the spectrometer. This includes such
tasks as calibrating and monitoring
the unit’s critical temperatures and
pressures.

Identification. To check a drug, a
small sample is dissolved in a sol-
vent and injected into the input sec-
tion. Liquids do not normally need
any preparation. Under computer
control, the sample is vaporized and
introduced into the mass spec-
trometer. Qutput data, in the form
of characteristic spectral lines, is
then compared to line signatures
stored in the preprogramed ROM
cards. Material in quantities as
small as 10 to 100 nanograms may
be detected.

Initially, a light flashes, indicating
the presence of a specific drug, such
as heroin. But in addition, the in-
strument can display numerical
data, and the teletypewriter can
print specific results in numeric or
graphic form.

Other substances can be added to
the library of compounds, which
now includes such street drugs as
cocaine, phenobarbital, ampheta-
mine, mescaline, benzocaine, and
heroin. In tests in a police labora-
tory, only one error has occurred in
three months, Hertel says. 0O

Consumer electronics

Bowmar introduces
digital LED watch

Admittedly suffering from a sag in
consumer calculator sales, Bow-
mar/ALI of Acton, Mass., which at
one point had rocketed to the top of
the heap in that business, is out to
broaden its consumer product line.
Bowmar has jumped into the dig-
ital-watch business—another com-
petitive consumer market.

The first entry is a man’s LED

model that will sell for $300-$400.
But James W. Clifton, vice president
and general manager of Bowmar
Arizona Inc., the company’s recently
built MOS facility, looks for digital
watches to retail for $49 by 1978.
“This one,” he says of the LED
model, “is just the start of a line.”
To cover all display options, the
company is “looking into” liquid
crystals and is doing research and
development on electrochromics in
Canada.

The Chandler, Ariz., MOS facility
will make the C-MOS circuits for the
watch line. “We’ve begun process-
ing 3-inch wafers,” says Clifton, an
ex-Texas Instruments display hand,
“and we expect to reach our goal of
15 to 20 good dice per wafer in time
to be turning out production quan-
tities by the first quarter of 1975.”
He says electronic-watch sales
haven’t taken off as rapidly as pre-
dicted earlier because of a shortage
of C-MOsS,

Risk. Bowmar Arizona, mean-
while, represents risk as well as hope
for Bowmar/ALI, whose early lead
in consumer calculators is generally
regarded as having been snatched
away by TI To capture the circuit-
making capability considered criti-
cal to future good health in the cal-
culator business, Bowmar has had to
invest $7 million in the Chandler
plant at a time when it was report-
ing losses of $143,000 for the quar-
ter ended June 30. For the same pe-
riod last year, it reported a $2.2
million profit. Clifton predicts that
p-channel MOS circuits for Bowmar
calculators will be coming from
Chandler in production volume in
November.

Bowmar is not making its own
watch chips yet but is buying from
two other producers. As Clifton puts
it: “If we can buy them cheaper
elsewhere, we’ll do it.” O

Goldmark markets
music-teaching aid

The first consumer electronics prod-
uct to take the stage at Peter Gold-
mark’s R&D company, Goldmark

Electronics/August 22, 1974
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FAST RECOVERY
POWER RECTIFIERS

Reverse Recovery(Trr) 200ns and 2us

GUPAGC 150

-...the power house

CuPac 150 is specifically designed for high
frequency-high power applications. CuPac 150
is capable of supplying up to 150 amperes with
proper heat sinking. Available as half wave
rectifier, doublers, center taps and three phase
half wave bridge circuits.

Internally, CuPac 150 utilizes Semtech’s
Metoxilite rectifiers mounted on an (OFHC)
oxygen-free hard copper insert base. Inherent
rugged design and reliability enables the
CuPac 150 to be used in stringent commercial,
industrial, military and space applications.

Body Dimensions: 1.12" D x .70” H (4 stud)
FAST RECOVERY — (Trr) 200ns. (Fig. A)
Peak Inverse Voltage: 50, 100, 200 & 400V.
Ve (max.) (@ 100A): 1.40V, Tj @ 25°C;
1.35v, Tj @ 100°C.

Reverse Current (max.)@ PIV:
25.A @ 25°C; 1 MA @ 100°C.
MEDIUM RECOVERY (Trr) 2 us.

PIV: 50, 100, 200, 400, & 600V.

Vg (max.) (@ 100A): 1.22V, Tj @ 25°C;
1.17V, Tj @ 100¢°C.

Reverse Current (max.)@ PiV:
254A @ 25°C; 1mA @ 100°C.

© DOUBLERS & CENTER TAPS Figs. (B) & (C)
Body Dimensions: 1.12” D x .9” H (4 leads).
FAST RECOVERY (Trr) 200ns
PIV: 50, 100, 200 & 400V.
Vr (max.)(@ 50A): 1.40V@ 25°C; 1.35V @ 100°C.
Reverse Current, per leg (max.):
13 uA @ 25°C; 500 A @ 100°C.

MEDIUM RECOVERY (Trr) 2 gs.
PivV: 50, 100, 200, 400 & 600V.

Ve (max.)(@ 50A): 1.22V @ 25°C; 1.17V@100°C.

Reverse Current, per leg (max.):
13 xA @ 100°C; 500 A @ 100°C.

e 3 PHASE 2 WAVE BRIDGE Fig. (D)

Body Dimensions: 1.12” D x .9” H (4 leads).
FAST RECOVERY (Trr 200ns)

P1V, per leg : 50, 100, 200 & 400V.

Ve (max) @ 33A: 1.40V, Tj @ 25°C;
1.35v, Tj @ 100°C.

Reverse Current , Per Leg @ PIV:
10 xA @ 25°C; 350 A @ 100°C.
MEDIUM RECOVERY (Trr) 2 ps.

PIV, Per Leg : 50, 100, 200, 400 & 600V.

Ve (max.) @ 33A: 1.22V, Tj @ 25°C;
1.17V, Tj @ 100°C.

Reverse Current , Per Leg @ PIV:
10 A @ 25°C; 350 A @ 100°C.

CUPAC 150, LO-V,

Peak Inverse Voltage: 30 & 50V.
Reverse Recovery: 85ns (typ.) & 100ns {max.)

® 1/, WAVE RECTIFIER

@ 25°C @ 100°C @ 150°C
Ve (typ) @ 20A 86V JV J2V
Vg (typ) @ 60A .95V .88V 85V
Ve (typ.) @ 100A 1.02V v .93v

© DOUBLERS & CENTER TAPS

@ 25°C @ 100°C @ 150°C
Ve (typ) @ 10 86V 7V 72V
Ve ltyp) @ 30A 95V 88V 85V
Ve (typ) @ 50A 1.0V 97V 93V

® 3 PHASE Y2 WAVE BRIDGE

@ 25°C @ 100°C @ 150°C
Ve (typ) @ 5A 86V JIV JN
Ve (typ) @ 15A .95V .88v 85V
Ve (typ) @ 25A  1.02V 97V .93v

NEW “STUD”

... Super stud rectitier

Semtech Corporation
introduces the DO-5 Stud,
a new series of high
current silicon stud
rectifiers for high frequency applications.
Capable of supplying up to 50 amperes with
proper heat sinking, the DO-5 Stud has been
specifically designed for industrial, military
and space applications.

Metoxilite rectifiers are used internally, the
base is a DO-5 configuration and terminals
offer easy soldering properties.

Body Dimensions: .69” D x .45" H.
FAST RECOVERY (Trr) 150ns

PIV: 100, 200, 300 & 400V.

IR (@ PIV), Per Leg: 13 A @ 25°C;
500 A @ 100°C.

Ve (max.)@ 50A: 1.40V @ 25°C;
1.35V @ 100°C.

MEDIUM RECOVERY (Trr) 2 us.

PiV: 100, 200, 300, 400 & 600V.

IR (@ PIV), Per Leg: 13 A @ 25°C;
500 zA @ 100°C.

Vp (max.J@ 50A : 1.22V @ 25°C;
1.17V @ 100°C.

I-o 'VF
nsnl-unu

... Low forward voltage drop.

LO-VF stud rectifier is specifically designed for
high frequency, high power applications.

VERY FAST RECOVERY (Trr) 100 ns.
Peak Inverse Voltage: 30V.
@ 25°C @ 100°C @ 150°C
Ve (typ) @ 10A .86V J JN
Ve (typ) @ 30A .95V 88v 85V
Ve (typ) @ 50A  1.02V 97v 93v

“We're number 1 because we try harder”

SEMTECH

CORPORATION

652 Mitchell Road, Newbury Park, California 91320
(805 498-2111, (213) 628-5392 / TWX: 910-336-1264

CHICAGO: (312) 352-3227

DALLAS: (214) 253-7644

FLORIDA: (305) 644-5404

NEW JERSEY. (201) 654-4884

SAN FRANCISCO: (415) 328-8025

EUROPEAN SALES: (Switzerland) (042) 323-242
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Electronics review

Communications, Stamford, Conn.,
is a music student’s tape cassette
system that adds novel variations to
the popular notion of “play along
with the professionals.”

Actually, the Music Learning Sys-
tem is a joint enterprise with
Warner Bros. Publications Inc., the
music publisher, and Goldmark, the
father of the long-playing record.
MLS can be used with any instru-
ment or for voice practice.

A specially designed tape player
| enables the musician to accompany

the sound from a four-track tape

control. Of the design of the player,
: | a Goldmark spokesman will say
s ‘i ﬁnlyd:hat sl;l)ecia} integrated c_irc;:_itry

I 2R EES SIeas andles the electronic switching,
PR making MLS a four-track cassette
’ system capable of playing all four

tracks in any combination. Usually,

such multi-track tape systems play
| just one track at a time.

Each of the four tracks of the
Goldmark system has a different
purpose. On the first is an ensemble
prerecorded without solo instrument
or voice. The second is a soloist

g
|
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Sorensen’s new generation of modulars—PTM series pass DC track, prerecorded with the instru-
power supplies in both single and dual output versions. Now 33 models ment alone so the student can hear
in the squad —and every one packs more power into /ess space than how the composition could be per-
comparable modulars—at low, low cost per watt. New outputs ranging formed. An Index Voice track, con-
from 12 to 170 watts (2.8 to 29 volts) . .. built-in overvoltage protection . . . taining ‘electronic signals, voice in-
low noise and ripple . . . automatic current limiting . .. exceptional oper- structions, and beats coordinated
ating reliability are the major PTM features. For complete data, contact with special MLS sheet music, is the
the Marketing Manager at Sorensen Company, a unit of Raytheon Com- 1 third. Fourth is a track for recording

pany, Manchester, N.H. 03103. (603) 668-4500. the student’s performance for com-
parison with professional artists.

. o In practicing, the student would
Representative Specifications—PTM | first listen to the ensemble and

Regulation 0.05% + 5mV (single) soloist tracks played together, then
{comb. line & load) 0.02% (dual) play the soloist track alone to hear
_ | his particular instrument without

Ripple (PARD) Z"Séﬂ\‘/’ the accompaniment. He then goes to
the ensemble track and plays along

- 0.01%/°C or with the professional group.

Temp. Coefficient 1 mV/°C whichever is greater P & P -
Prices $85- $190 Playmate. Any combination of four tape

tracks can be played on music aid.

Sﬂl’ cnsen

POWER SUPPLIES
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If you are
serious about
solving EMI
probiems...

...this
| Designer's
| Kit is FREE!

..U
cost you
$35.00

New Designer’s Kit on EMI Filters and Systems

These Kits are in production now . . . and quantities

will be limited.

To reserve your EMI/EMC Designer’s Kit #2,..
on your letterhead to Marketing Communications,
Cornell-Dubilier Electronics, 155 Avenue L, Newark,
NJ 07101 or call (201) 589-7500, extension 480.

757 CORNELL

155 Avenue L, Newark, N. J. 07101

DUBILIER A e dolos o)
— th mark of qualilty is on everything we meke.

Engineering Services.

This is the most comprehensive package of helpful,
useful, and practical information concerning Electro-
Magnetic Interference ever offered! To the serious de-
signer, it's free . . . on letterhead request only . . . and for
a limited time.

This is what it contains:

= Reactance Slide Rule

= 44 page EMC Solutions brochure

s All Purpose Filter Catalog

= Useful Engineering Data Product Sheets

= Government Interference Restrictions brochure

= Article Library . .. containing reprints of recent techni-
cal articles from major publications

= Application Engineering Questionnaire
= And More

See our Filter Demonstration in Booth 2422/3 at Wescon

324 (CDE)



News update——
!

44

Grumman hose nozzle With Grumman
going great guns Aerospace Corp.’'s
financial problems making the front pages of news-
papers across the country, it must be nice for com-
pany officials in Bethpage, N.Y., to note that their
electronic fire hose nozzle is selling like, well, wild-
fire. Prototype nozzles, which enable a fireman di-
recting a water stream to control its flow right at the
nozzle, are in operation in New York City and Long
Beach, Calif. A three-month field trial has just
ended in New York while the nozzle is in actual use
in Long Beach. According to George Nelson, proj-
ect engineer for the NPO (nozzle pump operator)
system, it is so successful that Grumman ‘is going
from hand-wired prototypes into full automated
production. New York City is expected be a major
customer, and Grumman has received letters of in-
tent for 27 more NPOs from other cities.

Six TRL parts out, Proving that it's
5 to 10 more due possible to teach
an old logic new tricks, Motorola Semiconductor
has introduced six parts using its TRL (transistor-
resistor logic) circuitry. A modification of conven-
tional TTL that can produce very dense and com-
plex bipolar circuits, TRL's gate structure adds in-
put resistors to a Schottky transistor [Sept. 27,
1973, p. 29]. Motorola says that both 160- and
400-gate arrays are on the market—the latest is the
MC8520 deskewing-cuing register—with five to 10
additional parts expected in the next year. The
company is also producing custom TRL for appli-
cations as different as telephone answering and
slot machines.

Corvus saliing along A Texas calculator
with fishing helpers maker has gotten
its hook into a big fish and has no intention of let-
ting it get away. The company, Corvus Corp., a
subsidiary of Dallas-based Mostek Corp., intro-
duced a line of electronic aids for fishermen last
year [Sept. 27, 1973, p. 34] to be marketed by
sporting-goods giant Garcia Corp. Since then, de-
spite a strong push into calculators and clocks,
Corvus’s output of the gear has doubled. “The
Garcia business is a good stable 20% to 25% of
Corvus, and it helps smooth out the seasonality of
our calculator business,’’ says Berry Cash, execu-
tive vice president of Mostek. Meanwhile, plastic
tooling problems held up deliveries of the top-of-
the-line chart-recording fish finder until June, but a
new oxygen-temperature probe received an excel-
lent reception ‘‘not only by fishermen, but by envi-
ronmental agencies as well,”” he says.

Ballpoint computer entry A ballpoint pen
device headed to market that can enter data
in @ computer is writing itself right into the market.

Intended to bring Electronics readers up to date on news stories of the past months.

Developed at Stanford Research Institute [Sept.
27,1973, p. 30], the pen has been described by its
inventor there as able to do ‘‘anything a Rand tab-
let can at a cost of tens rather than thousands of
dollars.” Xebec Systems Inc., a Sunnyvale, Calif.,
computer peripherals firm, has been licensed to
develop and market the Alphabec-70, as the pen is
called. Xebec plans to have the first set of eval-
uation models in customers’ hands by the end of
the year, says Kenneth Scott, product manager. He
expects the pen to displace many computer pro-
cessing methods now used in such areas as ac-
counting, banking, and meter reading. The pen is
linked to a computer that automatically reads back,
both digitally and verbally, the information it has
scanned.
Gl now shipping General Instru-
its n-MOS devices ment said a year
ago [Sept. 27, 1973, p. 33] that it would start sell-
ing a custom n-channel MOS 16-bit parallel-pro-
cessor-unit chip around January. The metal-gate
part actually wasn't ready until May, but at the
same time G| started shipping ion-implanted
n-MOS memory and peripheral circyits for micro-
processors. Still to come are an 18-channel analog
multiplexer and a 5,120-bit ROM.
Path smooth for MOS Say “oil”” in a
oll-truck calculator crowded room and
chances are you'll hear everything from a condem-
nation of giant oil companies to an explanation of
why last winter’'s gasoline crisis was really the
consumer's fault. But say “‘oil’’ in the Hatfield, Pa.,
operation of Emerson Electric Co. and chances are
you'll see nothing but smiles. The reason: Emerson
makes an MOS-based transaction computer for oil
trucks [Sept. 27, 1973, p. 38] that is selling so well,
says the company, that it plans to build a bigger
system for transport tank trucks. The present de-
vice replaces electromechanical calculators and
performs such chores as tracking the volume of oil
being delivered and printing out a bill based on the
per-gallon price.
IEEE adding second If one is good, fig-
congressional feilow ures the IEEE, then
two are better. So the organization, happy with its
congressional fellow program, plans to have two
fellows for the next term of Congress. This year's
program, an IEEE response to membership pres-
sure [Sept. 27, 1973, p. 38], saw Ronal E. Larson,
a Georgia Tech associate EE professor, working
mainly on the House side. He served with an
energy subcommittee as an adviser on subjects for
which an understanding of electrical engineering is
important.

—Howard Wolft
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This Is why...

T _
Lew Ildnlaue
Elestreiytis
Gapasiters

DESIGNER’S KIT #1 — for those really serious
about designing power supplies. Here’s what you
get: 12 pg. brochure, Designing Switching Regu-

lators, giving theory of operation, detailed descrip-
tion, schematics, curves and component selection

.. Application and Designers notes...Engineer-
ing Inquiry and Sample Request Form...a Library
of Article Reprints of recent technical articles de-
scribing power supply design...Construction fea-
tures of the UFT...detailed specification brochure
...and more!

YOURS ON LETTERHEAD REQUEST ONLY!1]

DUBII.IER
— the mark of quality is on everything we make.

150 Avenue L, Newark, N. J. 07101
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FILTER NETWORK...

Provided by Unique Construction Assures
Low Inductance at high frequencies

CDE leads the way again...with the development of the most
advanced aluminum electrolytic capacitor, the UFT. This 4
leaded construction offers new design freedom ... with low
transfer impedance at high frequencies. Applications are grow-
ing. However, one of the most significant is switching regulators.
These high efficiency power supplies have typically been plagued
with noise problems. The UFT offers great isolation from ground
loops, excellent noise filtering for both source and output voltage
..with a transfer impedance that actually decreases above 10
KHz. There's an 8 page data sheet that details all the specs,
yours by circling the reader service number. BUT, if you're really
serious about designing power supplies, we'll send you our
DESIGNER’S KIT #1...yours on letterhead request only.

See our Filter Demonstration in Booth 2422/3 at Wescon.,

Circle 210 on reader service card
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TOGETHER.

Hardware compatibility.

You rarely see it on an RFQ.

Nobody talks much about it.

End users couldn’t care less about it.

But the pros know. Volume users who
have been the computerization route can tell
you all about it.

A lot of them got smart the hard way when
somebody sold them stripped-down end-user
minicomputers.

They looked a lot like our NAKED
MINI®. Stripped down price included.
Impressive specs, too. But let’s face it, mainly
it had a big name on it. Somehow that instills
confidence.

But if you’re going to put your faith
somewhere, it had better be in hardware
designed expressly for product computerization.
Because you’re going to live with it for a long,
long time. For better or worse.

" What's the difference?

Plug-in interchangeability, for one thing.
The NAKED MINTI has it. No fine-tuning,
adjustments, or calibrations. You pull out the old
one and put in the new one. Just like a light bulb.

That’s the way it has to be. Volume users
can’t afford the time and energy it takes to
fiddle around with a system out in the field.

In the first place, it hurts profits. And in the
second, it gives their customers a big, fat pain
in their profits, too.

There’s an even bigger difference. The
entire family of NAKED MINT’s are totally
compatible. Which means, simply, that when
your product changes (and it will), you can
easily change to a different machine. Faster
or slower. Bigger or smaller. For example, the
lowest cost LSI-1, or the twice as fast LSI-2/10,
or the four times as fast LSI-2/20.

The mechanical interface is the same on
all of our machines. The original programming
will still work.

We’ve always built our machines that
way. We always will.

Because we understand the problem.

ComputerAutomation
Naked Mini. Division

18651 Von Karman
Irvine, California 92664 (714) 833-8830

Circle 212 on reader service card



Here’s the inside story of the
Airpax Type 209 Circuit Breaker:

Solderless Connector —
Accepts 14-0 copper and 12-0
aluminum wire. (Also available with
back connected stud terminals)

Mounting Foot— Provides for
versatility and ease
in mounting.

Contact Terminal -
Self-cleaning contacts,
sliding under pressure, insure
low resistance and long
contact life.

Arc Plate — Additional arc
extinguishing feature.

Hydraulic-Magnetic Unit—
Accurate protection throughout
ambient temperature range.

Barrier - Integral part
of molded case.

Arc Chamber - Ten positioned
metal baffles and screen
to quickly diffuse and
extinguish arc.

Inertia Wheel — Prevents
nuisance tripping due to inrush
currents of 20 times breaker
rating without affecting
delay curve.

Handle — Definite ON-OFF
positions. Automatic reset.

Mechanism — Positive latching
with trip-free construction.
Balanced armature.
Moisture-resistant finishes.




Grumman’s F-14
woes aid prospects
of lightweights

FAA to hold
low-bid contractors
accountable

Patent Office
drops plans to
computerize files

Electronics/August 22, 1974

Washington newsletter

Four new U.S. fighter planes and their potential for multimode avionics
systems in a lightweight airframe got a significant lift early in August af-
ter the Senate stymied Grumman Aerospace Corp.’s production of the
F-14 Tomcat fighter by rejecting a $100 million Navy loan to the con-
tractor, calling it a “bailout.” And even if the Iranian government,
which has 80 F-14s on order, is allowed to lend Grumman the money,
congressional sources say that both houses see stronger U. S. defenses
if the Pentagon pushes for procurement of larger numbers of less ex-
pensive planes like the General Dynamics’ YF-16 and Northrop’ YF-17
now in cpmpetitive development, as well as the Air Force’s Air Combat
fighter and the Navy’s Advanced Technology Fighter still on the ser-
vices’ drawing boards.

Sen. Barry Goldwater (R., Ariz.), long-time friend of the military,
proved a key factor in shooting down the loan for the F-14. He com-
plained about its high unit cost, noting that, while it might be better
than the F-16 or F-17, it is “not better than three or four of them,
which is what we could buy for the same price.” F-14 unit costs for a
334-plane buy will be $19.8 million, compared to the much lower $11.1
million per plane for 749 F-15s.

Burroughs Corp. will not be able to recoup any losses it may encounter
on the $7.6 million Automated Radar Terminal System-II contract from
“add-ons or change orders,” say Federal Aviation Administration offi-
cials. Administrator Alexander Butterfield, having pledged new man-
agement initiatives to prevent cost overruns, disclosed his plan for new
centralized control of FAA programs at a hearing called by the House
subcommittee on Government activities to review the cancelled $77
million electronic-voice-switch contract with Philco-Ford Corp. Philco
had underbid its competitors by more than $13 million, though North
Electric had a higher technical rating, FAA officials said at the hearing,
Burroughs’ major competitors for the ARTS II system bid at least $18
million [Electronics, June 27, p. 29].

The electronic voice switch would have enabled the FAA to operate
its own communications system between air-traffic-control centers at
substantially less cost than leasing AT&T lines. FAA is reviewing the
project to determine whether to scrap the entire concept—Butterfield
emphasized at the hearings that the system was not yet needed—or re-
bid it. Present indications are that an inflation-conscious Congress
would not approve funding a system in the immediate future that would
cost more than $100 million.

After 16 years of research and development projects, the Patent Office
has given up trying to computerize its entire file of 20 million ideas.
Costs for a full operational system were estimated at more than $40
million, says Patent Office Commissioner C. Marshall Dann. Also, ac-
cording to a recent National Bureau of Standards study, the office’s re-
search had been unable to solve technical problems in storing and re-
trieving the information, and several trillion bits would be needed to
computerize the whole file. Dann said the office would continue com-
puterizing parts of its system, including trademark files and subject in-
dexes.
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Washington commentary _ o

Technology transfer and Comecon, Part 1

Among the many summer events that went vir-
tually unnoticed in a nation traumatized by
Watergate was the testimony presented to the
Senate late in July by two semiconductor indus-
try leaders—Texas Instruments’ J. Fred Bucy
and Fairchild Camera & Instrument Corp.’s C.
Lester Hogan—on trade and technology trans-
fer with the Soviet Union and its allies. Follow-
ing are excerpts of the Bucy position, with
which this writer generally agrees [Electronics,
Aug. 8, p. 52). Excerpts from Hogan’s testimony
will appear in the next issue. —Ray Connolly

Traditionally, U. S. high-technology firms have
secured an effective market share in foreign
trade by one of or a combination of three ways:
1) by operating a manufacturing facility in the
market to be served; 2) by exporting products
into the market; and finally, if the first two are
not available, 3) by receiving royalty payments
on the products, manufacturing methods, or
service.

Note that in each of the three above cases,
payment is directly related to each item pro-
duced or is derived from participation in mar-
ket share. In this way, the purchaser of high-
technology products effectively finances the in-
novator’s new research and development.

It is quite different for an innovator to sell
know-how to an existing competitor or to create
a new competitor. After the lump sum payment
has been made for a turnkey know-how sale,
the innovator of know-how generally will not
receive enough future compensation for prod-
ucts produced by the purchaser to compensate
him for the loss of market share or to finance
sufficiently the needed new technology.

The exclusivity whipsaw

Let me outline a typical “deal” which the
Communist countries want to make with the
U.S. high-technology firms. It goes something
like this: “We will provide the labor and the
building for a production facility. You provide
the basic technology know-how, the product
design, the manufacturing know-how, the
equipment necessary to establish production,
and train our engineers and technicians. We
will repay you for your investment and your
technology with your own products which we
will be manufacturing with your know-how in
our facility.”

There’s often the following type of sweet-
ener: “We’ll purchase all our product needs
from you exclusively while your turnkey facility
is being built, and even after it is producing, we
will purchase exclusively from you whatever

parts of our requirements we cannot manufac-
ture ourselves.”

This “carrot” of an exclusive or closed mar-
ket is, in my opinion, a rather illusive one. It
takes a great deal of gullibility to believe that a
Communist country, once it has the know-how
to produce integrated circuits, for example, will
not increase its capacity enough to fill its own
needs. Furthermore, Communist nations use
this “come on” as another opportunity to
“whipsaw” one company against another and
even one country against another. The victims
are enticed by the lure of an exclusive market
and [also] threatened with exclusion from it.

The only defense the U.S. and its allies have
against being “whipsawed” out of their tech-
nological lead over the Communist countries, is
the revitalization and the strengthening of Co-
com [the Coordinating Committee made up of
NATO nations, less Iceland, plus Japan]. Indeed,
if the United States does not recognize the dan-
gers of technological know-how sales, the
“whipsaw” strategies will intensify and cause
the final demise of Cocom. There seems to be
very little reason why [the semiconductor] in-
dustry should make its know-how available to
Communist countries. There is certainly no
great economic reason for it.

Market potential

The total semiconductor market in Eastern
Europe and the Soviet Union combined is esti-
mated to be about 10% of the free world mar-
ket, growing to 16% by 1980. However, only a
small portion of the total Comecon market
would be available to Western manufacturers.
The Soviet Union and Eastern European coun-
tries largely have adequate capabilities for dis-
crete semiconductor devices.

Their total integrated-circuit market is quite
small. By 1975, it is estimated to be less than
$200 million, growing to over $600 million by
1980. Again, only a small portion of this market
would be available to Western manufacturers.
[Deducting military requirements and assum-
ing Communist manufacturers serve half the
nonmilitary market,] then the available IC mar-
ket would only be about 2% of the worldwide
IC market in 1974, growing to $360 million or
about 7% in 1980.

Thus, the “pot of gold at the end of the rain-
bow,” which is supposed to exist for semicon-
ductor sales, may prove to be a very small con-
tainer inde€d. The loss of this Comecon market
will certainly not cause any financial problems
for U.S. companies or indeed for the total free
world semiconductor industry.
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COMPLETE
10 BIT DAC

ON A SINGLE CHIP!

SIMPLIFIED SCHEMATIC AND PIN CONNECTION DIAGRAM
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(Simplified Schematic for
mono DAC-02 Shown)

A complete 10-Bit plus Sign D/A Converter on a single
chip! No need to add complex external precision voltage
references or output operational amplifiers . . . it's all

there, tested and ready to go . . . and, every device is
100% tested for monotonicity at 0°, 25° and 70°C and
receives a 72 hour high-temperature powered burn-in
to insure the ultimate in quality and reliability. The
monoDAC-02’s flexible Sign/Magnitude coding allows

logic inputs are compatible with TTL and CMOS levels
.. . external reference capability further broadens ap-
plication versatility. The monoDAC-02 provides fast 1.5
usec settling, low 225mV power consumption and puts
it all together in a compact 18-pin DIP . . . and the best
part of the story is monoDAC-02’s new, lower prices . . .
they're waiting for you at your Precision Monolithics
stocking distributor . . . call him today!

use in both unipolar and bipolar applications and the

monoDAC-02DDU1 | 10-bits - sign

monoDAC-02CCU1 10-bits -+ sign
monoDAC-02BCU1 10-bits - sign
monoDAC-02ACU1 10-bits -+ sign

AUTHORIZED DISTRIBUTORS:

NEW YORK METROPOLITAN AREA Harvey Radio, Woodbury, N.Y.: (516) 921-8700 « NEW ENGLANO AREA Gerber
Electronics, Dedham, Mass.: (617) 329-2400 » UPSTATE NEW YORK Harvey Federal Electronics, Binghamton,
N.Y.: (607) 748-8211  NORTHEAST Newark Efectronics, Woburn, Mass.: (617) 935-8350 » BALTIMORE-WASH-
INGTON Whitney Distributors, Baltimore, Md.: (301) 944-8080 « PENNSYLVANIA Halimark Electronics, Huntingdon
Valley, Pa.: (215) 355-7300 * Pioneer/Pittsburgh: (412) 391-4846 « MICHIGAN RS Electronics, Detroit, Mich.: (313)
491-1000 » SOUTHEAST Kirkman Electronics, Winston-Salem, N.C.: (919) 724-0541 « EAST CENTRAL Pioneer/
Cleveland, Cleveland, Ohio: (216) 587-3600 * Pioneer/Dayton, Dayton, Ohio: (513) 236-9900 » CENTRAL Hallmark
Electronics, Elk Grove Village, 111.: (312) 437-8800 * Minneapolis, Minn.: (612) 884-9056 » St. Louis, Mo.:
(314) 521-3800 » TEXAS-OKLAHOMA Sterting Efectronics, Houston, Texas: (713) 623-6600 e Dallas, Texas: (214)
357-9131 » SOUTHWEST Sterling Electronics, Albuquerque, N.M.: (505) 345-6601 « Phoenix, Ariz.: (602) 258-4531
* WEST Westates Efectronics Corp., Chatsworth, Calif.: (213) 341-4411 « Sunnyvale, Calif.: (408) 733-8383 »
Intermark Electronics, Sunnyvale, Calif.: (408) 738-1111 o Denver, Colo.: (303) 936-8284 » Salt Lake City, Utah:
(801) 486-3411 » San Diego, Calif.: (714) 279-5200 * Santa Ana, Calif.: (714) 540-1322 « Almac-Stroum, Seattle,
Wash.: (206) 763-2300 « Portland, Ore.: (503) 292-3534 « CANADA Intek Electronics, Vancouver, B.C.: (604) 324-6831.

NPRECISION
{OND ZMONOLITHICS :

INCORPORATED

1500 SPACE PARK DRIVE, SANTA CLARA, CALIFORNIA 95050
TEL. (408) 246-9225 * TWX 910-338-0528 » CABLE MONO
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Electronics international

Significant developments in technology and business

Matsushita designs bucket-brigade
IC for audio equipment

Manufacturers of audio equipment
are expected to reap the most ben-
efits from a new LSI bucket-brigade
device developed by Matsushita
Electronics Corp. The device, the
MN 3001, is expected to find many
applications in audio equipment as
a variable or fixed delay line.
What’s even more significant, per-
haps, is that when sales of the MN
3001 begin in November, engineers
will be able to develop new,
eminently marketable functions.

The device can obtain chorus and
tremolo effects in electronic musical
instruments. It can also restore the
correct pitch of tape recordings
played back faster or slower than
the correct speed to accommodate
the listener’s rate of comprehension.
(See p. 87 for more on this concept.)

The device can also be used as a
variable or fixed delay in communi-
cations systems; to build telephone-
time or bandwidth-compression sys-
tems that employ techniques similar
to the tape-recorder pitch-restora-
tion system; in voice-scrambling
systems, and as a large-scale digital
shift register.

Commercial. MN 3001 has been
developed for the commercial mar-
ket by Matsushita Electronics, a
jointly owned subsidiary of Matsu-
shita Electric Industrial Co. and
Philips Gloeilampenfabrieken of
the Netherlands. Key to successful
commercial fabrication of bucket-
brigade devices, originally devel-
oped by Philips Research Labora-
tory, is Matsushita’s proprietary
three-level wiring of its silicon-gate
MOS devices.

The complete device consists of
512 dual bucket-brigade stages on a
single chip measuring 2.80 by 3.68
millimeters. These two identical sec-
tions can be connected either in
series to obtain the delay of the total
of 1,024 stages in one section, or in
parallel to obtain double the output
voltage available from one section.

All stages in the device are identi-
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cal except for the last few stages and
the output drivers, which have been
designed to qualify the devices espe-
cially for use in audio circuits. The
basic device samples the input volt-
age during half the period of the
clock frequency. Voltage pulses
propagating through the device also
have a duty factor of 50%. Such a
waveform, though, has a large
clock-frequency voltage component
and is therefore difficult to filter so

SILICON
OXIDE

DIF FUSED-THROUGH WINDOW
MADE BY CROSS-UNDER MASK

POLYCRYSTAL SILICON

frequency of 100 kHz. Distortion is
less than 2% for input voltages as
high as 1.7 v rms, and output volt-
age is 1.13 v. Maximum delay, with
a 10 kHz clock, is 25.6 milliseconds
for 512 stages. Power drain is insig-
nificant. At the normal operating
levels, Vpp of -15 v, and Vgg of -14
v, and load resistor of 47 kilohms,
the power drain of 512 stages is only
4 milliwatts.

The bucket brigade consists of

CAPACITANCE
0.7 TO 1 pF

nTYPE SILICON SUBSTRATE

Bucket-brigade key. Single region of polycrystal silicon serves as both gate and electrode of
capacitor. Note overlapping cross-under and self-aligned diffusions.

as to obtain the continuous audio
waveform needed.

By adding a few more transistors
and capacitors, Matsushita engi-
neers have lengthened the output
waveform’s duty factor to 100%.
Pulses delayed by half the period of
the clock frequency fill in the inter-
vals between the output pulses of
the basic circuit, and the clock-fre-
quency component is eliminated.

The device operates with clock
frequencies between 10 kilohertz
and 800 kHz. Most devices will op-
erate down to 1 kHz, but they are
not guaranteed for operation below
10 kHz. They have good fidelity at
frequencies up to one third of the
clock frequency.

Response is only down 3 decibels
at 30 kHz when operated at a clock

charge-storage capacitors separated
by MOS transistors that transfer
charges from one capacitor to the
next. Intervals of charge transfer are
determined by clock pulses. A two-
phase clock provides unidirectional
flow. Tetrode-MOS transistors in-
crease the isolation between succes-
sive capacitors.

Fabricating capacitors is one of
the difficulties encountered in mak-
ing bucket-brigade devices, but
Matsushita makes the capacitors
without any additional mask steps,
which would add significantly to
process cost. The first mask step
opens windows for cross-under
channe! diffusion. The p-diffusion is
also used to make one electrode of
the capacitors. The second step is
opening windows for diffusion to
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keep source and drain self-aligned
with the gate. Matsushita omits the
usual mask step to open windows
for contacts between polysilicon and
diffusion layers. The third step is
etching of a polysilicon layer to give
a proper pattern for transistor elec-
trodes and interconnections.

In its fourth step, Matsushita
makes up for the omitted step. Con-
tact windows for the aluminum wir-
ing are opened up, including win-
dows for aluminum contacts
between polysilicon and diffused
layers. The fifth step gives the
proper pattern to the aluminum wir-
ing, and the sixth and last step re-
moves the glass over the bonding
pads to permit bonding the finished
chips to the external circuit. )

Hungary

Graphic display may
compete in U.S.

For years, export-minded American
electronics companies have warned
that U.S. restrictions on exports to
Eastern Europe would only cause
the Communist countries to build
up their own competitive industries.
Now, it’s starting to happen.

At the International Federation
of Information Processing (IFIP)
congress in Stockholm Aug. 5 to 10,
the Computer and Automation In-
stitute of the Hungarian Academy
of Sciences displayed for the first
time in the West a 24-inch graphic
display connected to a Hungarian
minicomputer. But more important,
Hungarian officials said this display
screen will be sent this fall to Con-
trol Data Corp. in the U.S.

cpc will evaluate it, and, if it
measures up, may start marketing it
in the U.S. and elsewhere. The Hun-
garian unit, known as GD-71, is a
medium-price graphic display that
the Hungarians say nicely fills a
hole in the CDC line.

Hungarian officials made no
bones about the effect of U.S. export
restrictions, which they say spurred
them to produce their own hard-
ware. “We have been developing
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Around the world

Tiny 20-blt computer churns selsmic data

The rush to find new oil reserves in far-flung corners of the world threatens
a massive pile-up of seismic data waiting to be processed. But French re-
searchers have come up with a portable large-capacity processor that can
handle complicated seismic analyses on the spot. Standard minicomputers,
which could be located right at the exploration site are just not adequate,
explain Jacques Cretin and Claude Beauducel, two of the team who have
built the new machine—dubbed the Geoprocesseur—at the Institut Frangais
du Petrole just outside Paris. Most minicomputers can not handle seismic
data, which usually comes in an 18-bit format.

In partnership with researchers at the Ecole Nationale Supérieure
d'Informatique et de Mathématiques Appliquées at Grenoble in the French
Alps, IFp has spent four years developing a small computer that can process
huge quantities of data as fast as a big computer like the Control Data
6600. What's more, the Geoprocesseur can do it for about one quarter of
the price. The machine’s designers started from scratch with a 20-bit ma-
chine that carries out all the needed processing functions. What's more, mi-
croprograming is one of the key elements in the Geoprocesseur. The ma-
chine performs four main functions—fast Fourier transforms, convolution,
floating-point conversions, and vector additions.

Locus terminals process alr-tratfic-control data
A modular system developed in Great Britain for distributing and processing
radar-generated data to individual air-traffic-control terminals may equal or
exceed the capabilities of the new centralized U. S. system for medium-
sized airports. Marconi Radar Systems Ltd. has devised the Locus-16 sys-
tem to give each terminal the power to process and generate its own resuits
instead of relying on a huge central computer. The benefits, Marconi says,
include the flexibility to meet individual customer requirements and poten-
tially lower cost. The Locus-16 system is being bought in a 29-unit deal ex-
pected to be announced shortly by a major United Kingdom authority. The
first public display will be at the Farnborough air show early next month.
The system applies intelligent-terminal concepts to delegate some of the
computation and generation of display information to the individual termi-
nals. Marconi carries the concept a step further by having each terminal
handle its own digitized radar returns, process the necessary data, and the
display of information to a controller in forms similar to those of automated
systems. What's more, the terminals can be interconnected to trade neces-
sary cooperative information and rely on a central computer to perform
protracted calculations and to communicate with other networks.

numerical-control systems for our
machine tools, NC-program lan-
guage, and working with computer-
aided component design,” one Hun-
garian said. “We thought we would
develop our own CAD software and
asked Control Data and ICL [Inter-
national Computers Ltd. in the UK]
for graphic displays. They told us
they were not permitted to export.
Specifications. The Hungarians
did not claim that their display was
superior to those of competitors, al-
though it does offer circular-arc gen-
eration that is usually found in the
high-price range of display units.
The display screen is 24 inches in
diameter, has a resolution of 1,024
by 1,024 raster points, and its raster

unit measures about 0.35 millime-
ter. The display has a refresh time of
10 to 100 milliseconds, maximum
vector-generation time is 0.16 milli-
seconds along the full screen diame-
ter, and the maximum length of the
vectors that can be represented
without flicker is 350 meters. The
maximum arc-generation time is
0.25 milliseconds, and the max-
imum flicker-free arc length is 220
meters.

Among its components are
Czechoslovakian-made Tesla tran-
sistor-transistor-logic  circuits and
also some Texas Instruments cir-
cuits, including some medium-scale
integration. The price will be
$60,000 to $80,000. 0
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REI has one question
for people who buy

electronic test
equipment.

Why?

When you need it fast . . . rent it. Purchasing equipment usually involves long delivery lead times.
When you rent your electronic equipment from REI it’s a safe bet that you can get what you need within 36
hours of the time you call in your order, sometimes sooner. This fast service is possible because we maintain 9
Instant Inventory Centers throughout the U.S. and Canada, stocking millions of dollars worth of equipment.

When you need it for only a short time. . . rent it. Need equipment for a short-term project?

Rent it from REI. When you don’t need it any more, return it to us. It’s the easy, low-cost way to use the
equipment you need for just the time that you need it.

When you care about what it costs . . . rent it. Renting from REI can be less expensive than
purchasing. There’s no capital investment to adversely affect your company’s cash flow. This means you’ll get
more mileage from your equipment budget. And, since you can treat your monthly payments as an expense in
most situations, you’ll also achieve tax advantages from renting.

All REI rental equipment is guaranteed to meet manufacturers’ specifications and is operationally
checked out prior to shipment. Routine maintenance is provided free of charge. Certification and calibration
are available upon request. Qur flexible arrangements include rental, rental-purchase and leasing packages to
give you the use of equipment from one week to three years or more.

Get your free copy of our 1974 catalog that lists virtually every item in our rental inventory. Use reader
service card, or write Rental Electronics, Inc., 99 Hartwell Ave., Lexington, MA 02173. For immediate infor-
mation, call your local REI Instant Inventory Center listed below. Once you rent from REI, you may never buy
electronic test equipment again.

Rental Electronics,Inc.

A pEpS]@ LEASING COMPANY

Burlington, MA (617) 273-2770 e Gaithersburg, MD (301) 948-0620 ¢ Oakland, NJ (201) 337-3757 e Ft. Lauderdale, FL (305) 771-3500
Des Plaines, 1L (312) 827-6670 ¢ Dallas, TX (214) 661-8082 ¢ Mountain View, CA (415) 968-8845 ¢ Anaheim, CA (714) 879-0561
Rexdale, Ontario (PLC Leasing Ltd.) (416) 677-7513

Think about renting.
<D It’s the smart way to £0.

Circle 54 on reader service card Visit us at the WESCON Show, Booth 2901




Hard bump ahead
for component
growth curve

UK set makers
perplexed over
Japanese plants

West Germany opts
for government
control of data net

Electronlcs/August 22, 1974

International newsletter

Europe’s components makers are bracing themselves for a hard time
next year. Senior strategists at both U.S. and European companies ex-
pect a cyclical slump in components business to coincide with both fast
rising costs and a general economic slowdown (see p. 31). The result,
they say, will be a big drop in sales growth from its zooming 1973-74
levels. Worse still, one major semiconductor manufacturer forecasts
that unit volume sales may even fall below this year’s levels. At the
same time, the average sales price is expected to drop fast, as new ca-
pacity, launched during the boom of the last two years, begins to out-
pace failing demand. Some senior insiders are predicting that smaller
companies will be in serious trouble and do not rule out the possibility
that one or two may be forced out of business.

As in past years, European companies are accusing the U.S. giants
like Texas Instruments and Motorola of irresponsible investment pol-
icy, but executives at Motorola point out that tﬁeir company works on a
five-year plan, which aims to have those new plants on stream ready to
meet the market upswing predicted for 1976-77. Despite the gloomy
forecasts for next year, insiders are looking to a $2 billion semicon-
ductor market in 1978-79, a $700 million jump over this year’s figure.

Matshushita’s announcement that it plans to build a color-Tv plant in
Wales, coming on the heels of the startup of a Sony plant there, is leav-
ing some British set makers bothered and bewildered over what Japa-
nese intentions really are. “There’s no room for two more companies,”
storms one executive, pointing out that the British color market has
gone soft—projected sales are down about a million sets to under 2 mil-
lion—and not likely to change in the near future, nor can they see
Wales as a springboard to European markets where national firms are
strongly entrenched.

One line of thinking holds that perhaps the Japanese misjudged the
situation, or that they see Wales as the Taiwan of Europe, and may ex-
port sets elsewhere, perhaps back to Japan to beat their own spiraling
labor costs. At any rate, “no one is pleased with the idea,” says a com-
pany official. Matsushita says the plant will produce 5,000 sets a month
when it starts in 1976. UK components suppliers seem less worried, how-
ever, because the Japanese have said they will buy as many local com-
ponents as possible.

West German postal authorities have overridden protests of EDP
equipment suppliers and users by deciding that the federal postal sys-
tem will have full control over direct-dial digital communications in the
country. The postal ministry will build up lines and facilities for a na-
tionwide electronic data-transmission system at an undisclosed cost by
1980, and a ministry official says that up to 220,000 terminals are ex-
pected to be tied in by 1985.

Protests to the plans have centered on the one hand around charges
that the ministry will have another price monopoly—in West Germany,
the telephone system is also state-controlled and charges to customers
are among the highest anywhere. On the other hand, all equipment at
the users’ end will eventually be subject to postal approval, raising
fears that users will be confined to a narrow choice. Equipment sup-
pliers and users had been pushing for a system in which government
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Plotter uses
ink jets for
multi-color display

Ferranti, Brazil
in deal for
computer production

Small Fujitsu
computer features
virtual memory

AGA lands more
orders for IR
monitoring system

International newsletter

services would be provided on a leased-line basis with a free choice to
users on tie-in equipment.

But the postal authorities turned thumbs down on a leasing-based
system, saying it would throw its entire business policy in question.
German law, it contends, provides for state control of communication
systems in all but exceptional cases. It is still unclear if associations of
equipment suppliers and users will go to court to challenge the decision.

A Swedish hard-copy color display system for computer graphics—
which uses three jets of colored ink—will go on the market in about a
year. The system, developed by a group working under Hellmuth
Hertz at the Lund Institute of Technology, differs from ordinary ink-jet
systems in that the entire jet spray is controlled, not just the individual
droplets. This allows for faster ink application: a normal letter-size pa-
per can be printed in complex designs in one minute. Developers have
set up Color Jet AB, located in Lund, Sweden, for marketing the sys-
tem. A price tag of between $20,000 and $25,000 for the plotter is being
quoted. The Color Jet plotter was shown publicly for the first time at
the IFIP congress in Stockholm in early August.

In a move to balance its importation of technological and production
know-how, Brazil is adding Ferranti to the list of companies with which
it is setting up joint venture production deals. The company’s Digital
Systems division will become equal partner with two Brazilian com-
panies in a new company called Cobra—for Computadores Brasi-
leiros—which will make the Ferranti Argus 700 range of minicomputers
and FM 1600 military computers for that country’s fast-growing econ-
omy. Ferranti expects that the industrial computers operation will give
it a strong export foothold in South America. One of its Brazilian part-
ners is a government-controlled holding company. IBM already has as-
sembly plant there, and the government reportedly is talking with Fu-
jitsu about a joint venture in commercial computers.

The Facom VO computer just announced by Fujitsu Ltd. is the first
small computer system to feature virtual memory. When shipments
start next February, the computer will compete with Nippon Electric’s
NEAC System 100, Toshiba’s Tosbac 1350, Burroughs L series, and
IBM’s System Three. Initially, Fujitsu will produce the computer, but
after the bugs are ironed out it will be produced by an affiliated com-
pany, Usac Electronics Industrial Corp, in which Fujitsu owns 45.7%.

The biggest order ever for infrared systems for monitoring copper re-
fining applications has been signed by AGA Infrared Systems of Swe-
den. The order is for six systems to be installed in a new copper refin-
ery being built by American Smelting Corp. in Amarillo, Tex.
Although the contract price was not publicly announced, AGA’s sys-
tems sell for about $130,000 each. The system uses an infrared line
scanner that travels back and forth over copper electrolysis baths. Short
circuits show up as hot spots on a printout. The job has traditionally
been done by workers patrolling the electrolysis cells. AGA now has five
systems in operation and nine on order.
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NOW THERE'S A GHOIGE WITH
THREE BIG DIFFERENGES

120 MHz, 20 Ih and
a logical layout

PHILIPS




New Philips Oscilloscope has less weight plus more
bandwidth and features to get the job done easier

Developing, testing and servicing
communications and computing
systems is the job - here’s how we
make it easier :

[J by supplying 120 MHz to keep
ahead of component
developments (like Schottky TTL)
[} reducing weight to 20 Ib
because every pound counts on

a service call
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[] developing a logical front panel
layout so that all controls fall
naturally to hand
[] providing a well defined, bright
8 x 10 div display
[] using advanced technologies
for optimum reliability

developing a low dissipation
power supply that operates from
almost any line voltage and
frequency without switching

[J and last but not least by
including a service conscious
internal design that ensures good
access and minimal downtime.

Measurements are therefore easier,
quicker, and more accurate with
this new oscilloscope.

The PM 3260 is also the first
in a new family of instruments that



A few of the many
applications for which
the new PM 3260

is ideally suited

1. Servicing computer disk
memories. It can be seen that the
PM 3260 is convenient to operate
in both horizontal and vertical
positions.

2. Access to telecommunications
equipment is not always easy, SO
the light weight is an advantage,
as is the large 8 x 10 div

screen and the well-defined, bright

display.
Brief specification

Y-axis

Bandwidth

DC - 120 MHz at full sensitivity
Input impedance

1M Q /15 pF

Display modes

Channel A only, normal and
inverted

Channel B only, normal and
inverted

Alternate

Chopped at approx. 1 MHz
Added

X-axis

Main time base

PHILIPS

~

Printed in the Netherlands

I s/div - 50 ns/div; 1-2-5 sequence;
x 10 magnifier extends max. sweep
rate to 5 ns/div

Modes

Auto; triggered; single

Trigger source

Channel A or B; external or mains

Delayed time base

0.5 s/div - 50 ns/div; 1-2-5
sequence; x 10 magnifier extends
max. sweep rate to 5 ns/div
Modes

“Starts”; direct starting, triggered
by main time base

“Trig”, triggered by own trigger
circuit after selected delay interval
Trigger source

Channel AorBor external

3. This marine radar installation is
housed in a sphere-shaped
housing that is entered using a
ladder. The light weight and small
dimensions of the oscilloscope
are therefore extremely convenient.
4. Servicing computer peripherals
such as these magnetic tape
drives. Here the very stable
triggering of the PM 3260 is a
particularly useful feature.

CRT

Philips D14 - 240 ; 20 kV PDA tube;
GH (P31) phosphor

Screen

8 X 10 divisions, each 1 cm,
internal graticule

Supply

100-240V + 10 %0; 46 - 440 Hz
without switching

Dimensions and weight

Height : 6.3"

Width : 12.4”

Depth : 16.1”

(excluding handle, front cover and
feet)

Weight : 20 Ib approx.

PHILIPS
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will include higher and lower
bandwidth models.

Find out more about this new
120 MHz, 20 Ib, logical layout
oscilloscope by using one of the
attached reply-paid cards. If they
have already been used contact
your local Philips organisation or
The PM 3260 makes widespread write to :
use of thin tilm circuits, Philips Test & Measuring Instruments, Inc.
incorporating monolithic IC’s, in . 400 Crossways Park Drive
order to reduce weight and the i O i Woodbury, New York 11797

number of adjustment points. > Telephone: (516) 921-8880




A flexcircuit for “*sunshine" calculators

We did it for
Rockwell.

A better calculator for the money — Rockwell International’s aim in the
development of its new private label liquid crystal display calculator. To meet
this goal, Rockwell designers developed a light-collecting prism for improved
display read-out under varying light conditions, including sunlight.

And to facilitate this design improvement, Rockwell emplioyed a Sheldahl
flexcircuit. This flexcircuit makes 84 connections between the back-lighted
prism-aided liquid crystal display and the calculator’s driving logic. Flaps located
on each side of the display aperture flex a full 180 degrees to form pressure
pads for display connections.

Flexcircuitry’s low bulk permits circuits to the upper edges of the display
to be routed through limited space between the calculator case and the
display ends. The back of the display is left completely open for light entry and
prism placement. The flexcircuit has 132 plated-through holes to provide for a
matrix that reduces 84 display connections to 28 logic connections.

Rockwell's calculator design is another case where flexcircuitry fits
available space and can be produced in volume.

Perhaps Sheldahl flexcircuitry can help in your design problems. Just call
or write Sheldahl for further information.

Sheldahl did it for Rockwell International.

& sheldahl

Electrical Products Division
Northfield, Minnesota 55057
Phone: (507) 645-5633

The state of the art people in volume flexible circuits.
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And we can do it for you.

© 1974 G.T.S. Co.
< Circle 60 on reader service card Circle 61 on reader service card
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John Donohue’s“blue line”
turns out keyboard swiiches
faster than you can say Oak.

John Donohue, Director of Manufacturing here at Oak, is mighty proud of his “blue
line” He ought to be. It's the most sophisticated fully-automated keyboard switch assembly
facility in the industry. It was designed with the customer in mind. We wanted to make sure
we’'d be able to meet his demands for huge quantities of our popular keyboard switches.

And popular they are. We build keyboard switches for everything from miniature
calculators to data entry systems to point-of-sale terminals. You can buy them
individually or in completely assembied custom keyboards.

if you need low-profile keyboard switches—we have'em. Our
Series 415 switches have a profile of less than ¥ inch.And they're
available in either single or double “human engineered” keycaps that
dress up any product design.

Series 400 and 475 keyboatrd switches are built
with self-cleaning gold cross-bar wiping contacts. You're
assured of trouble-free operation through millions of cycles.
And our variety of contact arrangements gives you true
design versatility.

We also offer a full selection of lighted and unlighted
pushbutton switches plus almost any other type of switch you
can put your finger on. Let us know your needs.

4 Write Lou Roels at Oak for product literature, helpful
keyboard design tips and free samples of our keyboard switches.

Or if you prefer, dial 800-645-9200 (toli free) for the name of
our local representative (In New York, dial collect 516-294-0990).

"“l{ Industries Inc.

SWITCH DIVISION /crystaL Lake, iLinois 60014

TELEPHONE: 818+ 45958000 & TWX: 910-834 3383 8 TELEX: 722447
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Litton Digital Data Systems
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(Board not released for photography.)

Data Source Diablo Systems Incorporated
A Xerox Company
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COMPUTER AUTOMATION’S
AUTOMATIC TESTER HAS

We've listed a few of our CAPABLE tester customers
simply to point out something obvious. Companies like these
don’t buy sophisticated hardware just on the name.

Which is a good thing because how many people have
ever heard of the CAPABLE tester, anyway?

The fact is, you can’t solve testing problems with a
name - big or otherwise. So these companiesdid just what
you would do. They looked at all the automatic board
testersavailable. And then they picked our CAPABLE.

The reason is faster board throughput. High-speed, high-volume
fault detection and isolation across the entire board range. From simple




Collins Radio Company

(Board not released for photography.)
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ACROSS THE BOARD APPROVAL.

to complex modules. Digitals to hybrids. With incredible ease of operation.
And here’s the payoff. Actual in-use figures show that CAPABLE can

pay for itself in as little as 12 months. Even less in some cases.
If you’re more interested in profits than prominence, we can help
. you now. Later on we’ll throw in a big reputation.

A = | 18651 Von Karman, Irvine, California 92664

' Telephone (714) 833-8830

; E Industrial Products Division
' S Computer Automation, Inc.
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PaB’s reputation

is important to you

when you need
Electromechanical Relays.

66 Electronics/August 22, 1974



It's built on cost and quality,broadest selection.

We believe you'll have a hard
time matching the cost-to-quality
ratio of our relays. You might find
lower prices. We don’t think you'll
find better quality.

Put the two together—competi-
tive prices and outstanding quality
—and you have the relays that
won’t compromise your equip-
ment's quality. PaB.

We'll stake our reputation on
that.

You get more design options,
too, when you bring your relay

application problems to us. We'll
show you more different standard
electro-mechanical relays than
anyone else. Nearly seventy basic
designs. More than a thousand dif-
ferent combinations of voltages,
contact arrangements, mountings
and enclosures. All available from
your authorized Potter & Brumfield
distributor.

When a standard relay won't
meet your requirements, we’ll
supply one just for your applica-
tion. We've been doing just that

for thousands of relay users for
the past forty years.

For a free 226-page catalog
showing all of our relays, call
your local PaB representative. Or
write Potter & Brumfield Division
of AMF Incorporated, Princeton,
Indiana, 47670. Telephone 812
385 5251.

AMFE

Potter & Brumfield

Solving switching problems is what we're all about.

Electronics/August 22, 1974
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“We knew the J384

would handle
our memory production.

Where it surprised us
was in engineering:

Sven Simonsen, one of the founding team
at Advanced Micro Devices, Inc. and Managing
Director of Bipolar Memory Operations

The J384 is best known as a production
test system. But, as Advanced Micro Devices
has discovered, it's also an excellent engineer-
ing system.

AMD tests its bipolar RAMs on a four-
station J384—two on probe, one for QA, and
one for an oven and bowl handler. Any one of
the stations can be used to generate schmoo
plots and other engineering evaluation data.
Probe-testing is performed at 2MHz, final at 5
MHz, using over a dozen different test patterns.

The system works 24 hours a day, some-
times seven days a week, and downtime is
minimal. “It's conceptually simple—no excess
baggage and very reliable,” says Sven Simon-
sen. “‘Pulses are clean and repeatable, and
station-to-station correlation is extremely
good.”

What else does Simonsen like about the
J384? “The controlled-impedance-cable ap-
proach. It lets us check ac parameters like

access time in the oven, at temperature. And
on-line changes are easy.We can take a spec
sheet to the system and have a clear under-
standing of what we're doing.”

Simonsen admits that AMD bought the
J384 on a lot of faith. “But certainly not
blind faith. We had eight other Teradyne sys-
tems working for us and had confidence that
Teradyne could meet its design objectives on
any new machine.”

The J384 is a rugged, economical test sys-
tem for bipolar and MOS memories. Like all
Teradyne systems, it's designed and built to
stand up to long, hard use in a factory environ-
ment, and is backed by a 10-year circuit-board
warranty and the strongest customer-services
program in the industry.

For full details, write: Teradyne, Inc., 183
Essex Street, Boston, Massachusetts 02111.
In Europe: Teradyne Ltd., 12 Queens Road,
Weybridge, Surrey, England.

) ERADYNE;

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 (0811) 33 50 61 / TOKYO (03) 406-4021
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Flying testbed. A Navy A-7, like the one shown, will be used in first flight tests of a fiber-optic cabling system.

Fiber-optics excites the military

Replacement for copper cabling is immune to electromagnetic interference
and radiation; avionic flight tests to start next year

Get rid of most electromagnetic in-
terference, and cut susceptibility to
gamma radiation, lightning, and the
electromagnetic pulse associated
with nuclear explosion, and you've
got a giant advance in the art of
avionic design. Then add the physi-
cal advantages in the areas of
weight, cost, and performance, and
you're describing fiber-optic ca-
bling, a development that’s about to
find its way aboard military aircraft.

Although the first test of an air-
craft instrumented with fiber-optic
cable linking the navigation and
weapons delivery systems is not
scheduled until the fall of 1975, a
fiber-optic data link carrying flight-
control signals from the cockpit to
the control surfaces was recently
flight-tested successfully on a simu-
lator aircraft. This first test of a two-
way multiport fiber-optic data bus
used equipment developed by
Hughes Aircraft Co., Culver City,
Calif, under contract to the Air
Force Flight Dynamics Laboratory,

Electronics/August 22, 1974

by John N. Kessler, Associate Editor

Wright-Patterson Air Force Base,
Ohio.

Meanwhile, sources at the Naval
Electronic Laboratory Center, San
Diego, Calif., which will award the
contract for the more fully wired
aircraft—an A-7—say that in the
1975 flight test 29 or fewer fiber-op-

tic cables will replace 200 copper
wires. Multiplexing will be used, of
course, and only minor modi-
fications to the equipment will be
made. Adaptor boxes, including
light-emitting-diode sources and
photodetectors, will interface with
each of the systems. But while it will

OMPARISON O 0 AB

Property Twisted pair Coax Fiber optics
Rfi/Emi/noise immunity No No Yes
Total electrical isolation No No Yes
High transmission security No No Yes
No cross talk No No Yes
Low cross talk No Yes Yes
No spark/fire hazards No No Yes
No short-circuit loading No No Yes
No ringing/echoes No No
Temperatures to 450 -~ 700°C No No
Temperatures to 300°C Y Yes Ye
200-MHz bandwidth for 300 meters No No (
EMP and gamma radiation immunity NO No Yt
Low cost No Yes

69
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The 466 Portable offers the The 466's fast stored writing
fastest stored writing rate of any  rate offers the production engi-
Tektronix direct-view oscillo- neer unequalled capabilities.
scope—1350 cm/usec. That's  Stored waveforms are brighter—
more than enough speed to more visible in the high ambient

capture and retain pulses at the light of assembly areas. Stored
upper limit of the scope's 100 waveforms allow personnel to
MHz bandwidth (5 divisions make faster, more accurate
magnitude for single shot 100 decisions and they permit study,
MHz sine wave, or equivalentto comparison to a photo standard,
storing a 5 division pulse of and review by supervisors.

3.5 nsec risetime). It provides Here is an oscilloscope that is
up to a 5 nsec/division sweep essential in computer, aero-

rate through the X10 magnifier space, and many areas of com-

(\ and vertical deflection sensi- munications. It is designed for

S tivity to 5 mV/division. You can  minimum training of personnel.
Ty view and retain fast rise, low And on a dollar per MHz of

\ repetition rate, single shot or bandwidth comparison, it is by

slow moving waveforms. Here far your best storage scope buy
are Tektronix' reliable trigger

characteristics and CRT’s that

minimize residual image and

burn problems. Now you can

view with ease phenomena that

could never before be displayed

on an oscilloscope.

The 466 is the answer to field trouble-
shooting and calibrations that require
the same exacting standards as those
originaily specified in the lab,
production, or engineering. Weighing
under 30 Ibs., it carries easily. And the
13-position handle provides a versatileg
support stand. Take an instrument
with Option 7 to a missile site or into
an aircraft and power it with 12-24 VDC
or the 1106. Or use the 1105 battery
pack. The 466's 1350 cm/usec stored
writing rate can make the Tektronix
466 your most valuable test instrument.

If the high writing speed of the 466

is not required, the 464 (which is other-
wise identical) features 110 div./gsec.
466 Oscilloscope, $3850.

464 Oscilloscope, $3300.

Discover what the 466 can mean to
you. For a demonstration or more in-
formation, contact your local Tektronix
Field Engineer, or write Tektronix, inc.,
P.O. Box 500, Beaverton, Oregon
97005. In Europe write Tektronix Ltd.,
Guernsey, C.I,, U.K.

TEKTRONIX

For a demonstration circle 70 on reader service card Circle 71 on reader service card



Probing the news

be more than two years before
there’s a complete flight test of a
fiber-optic system, the Air Force,
Navy, and Army have conducted re-
search on such systems for several
years. A strong advocate of fiber-op-
tic systems for aircraft has been
Capt. Douglas G. Lockie, electro-
magnetic compatibility engineer for
the F-15 fighter program in the Ae-
ronautical Systems division at
Wright-Patterson. The most com-
pelling advantages for fiber-optic
cabling he sees are its immunity
from radio-frequency interference,
electromagnetic interference,
electromagnetic pulses, and noise.

Lockie points out further that
fiber-optic cabling offers these addi-
tional advantages over copper:

» Total electrical isolation.

® No dielectric breakdown.

® No ringing or echoes.

® An order of magnitude reduction
in weight.

® Reduced power requirements.

® A slight reduction in the cost of
associated avionics.

® A tremendous increase in band-
width.

The bandwidth for a 300-meter
length of fiber-optic cabling is 200
megahertz. For coaxial cable, it’s
20MHz, and for a twisted pair, 1
MHz.

Because of the high potential bit
rate—megabits vs kilobits—obtain-
able with fiber-optic cable