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The snap action switch

for POSITIVE switching in low energy circuits

Now your 4 to 100 miiliampere, 4 to 30 volt circuits
can have the same nigh reliability you've learnad
to lova in Cherry snap action switches. Because.
our “heart of gold " snap action switches have the
same long life co | spring mechanism, the same
large overtravel as all of our snap action switches.

They also have gold crosspoint contacts. A ccn-
figuration with knife-edge contact area so smal! (9
millionths of a square inch)...with contact force
so great (about 5,000 psi). .. and gold alloy so pure
and film-free . .. you are absolutely assured of posi-
tive contact every time. For 50 million operations
and beyond

Cherry Gold Crosspoint Contact Switches are
available in virtually every snap action design in

Cherry switches now aveailable locally from distributors

CHERRY ELECTRICAL PRODUCTS CORP, 3608 Sunset Avenue, Waukegan, IL 60085
Circle 900-readersrservice card

Cherry's big catalog. And you know what a wide
variety of switch types, sizes and mounts that is.
Choose any switch design from a basic open or
general purpose to a panel mount pushbutton, low
torgue, miniature, subminiature or subminiature
module. Chances are 99 to 1 that the switch you
have chosen is available with gold crosspoint con-
tacts. Which will make designing low energy cir-
cuits a whole lot easier...and a whole lot better.
(No love letters, please.

For free test sample and complete catalog, just
TWX 910-235-1572.. or PHONE 312-689-7700




We not only
wrote the

SERVO SYSTEMS

fFXPANRNBLE
TRIRD EWILION

we make the product, too.

The "bible” of the industry. Over 35,000 now out
in use. In its -hirdt edition. And El2ctro-Craft
wrcle the book.

That's experlise. And our produc’s reflect it.
Over 100 differert products And 300 different
appiications thai we know of for sure. We stake
our reputation on avery product. A reoutation
eained by 16 years of innovation, reliability and
integrity. That's a o7 of years of experience in a

young dynamic industry like ours

You can put this experfise to work for you
In custom designs or off the-snelf standards.
One unitor thousands. You get our senvice both
ways. Just give us a call ct (612) 935-8226

If by charce you don't have the Electro
Craft Handbook shown here, a $10.00 value,
just send us your business card and $1.00 to
cover handling and postage

| ELECTRO-CRAKFT CORPORATION

(=il |
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Custom IC’s cost
$50,000 and take a
year to develop.

LDERDASH!

With Interdesign’s simple yet elegant ap-
proach, you can get your circuit integrated for
$1,800 in three weeks. No headaches.

Reduce production costs. Shrink size. Increase
reliability. Protect your design from nosey com-
petitors.

Production quantities from 1,000 to 100,000 or
more in eight weeks.

Do you want to know more?

Call 800/538-1730 toll-free
for our brochure.

In California call 408/734-8666

g 1255 REAMWOOD AVENUE

THE REAL CUSTOM IC HOUSE SUNNYVALE, CALIFORNIA 94086
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The hearty hybrids, 91 Hyheid clrcuts and componcms
Instead of wilting TN
before the advance G

of monolithic tech- d b
nology, hybrid cir-
cuits are going
commercial in
great numbers.
Part 1 of this spe-
cial report covers the latest processes and
materials, and Part 2 describes the rise of
chip components. Shown on the cover are a
d-a converter chip (a), several multilayer
nonceramic substrates (b), some thick-film
instrumentation amplifiers (c¢), and an active
thin-film circuit on a silicon substrate (d).

16-pin 16-kilobit RAMs are still nonstandard, 75
Despite agreement on the 16-pin layout,
manufacturers of 16,384-bit semiconductor
random-access memories are still being dis-
tinctly individualistic when it comes to im-
plementing each pin's functions. Users, less
than happy with the situation, are hesitating
to switch over to the device.

Election will determine IEEE's rate of change, 78
Whichever of the three candidates becomes
president and whether or not the constitu-
tional amendments pass, changes at the In-
stitute of Electrical and Electronics Engi-
neers are inevitable. The questions actually
at issue are: how much, and how soon?

Bar-graph displays enlighten at a glance, 114
Columns of light-emitting diodes or other
light sources present meter readings with
digital accuracy and analog lucidity. This
special report surveys the variety of displays
now available.

And in the nextissue . . .

Special report on optical communications:
sources, fibers, and detectors, coupling,
splices, and connectors.
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Ithough integrated-circuit design-

ers are packing ever more ele-
ments onto one semiconductor chip.
there seems to be no let-up in de-
mand for hybrid circuits. Indeed.
hybrid-circuit makers are borrowing
some of the tricks and techniques.
such as 1€ chip packaging and com-
puter-aided design of intricate con-
ductive patterns. used by the 1C
manufacturers.

So much is going on in hybrid
technology that we have put to-
gether a special report. which starts
on page 91. In the 19-page report.
vou'll find details on such topics as
what hybrid circuits can do today.
where materials progress stands, the
trends in interconnection and pack-
aging. what's available in passive
circuitry. and what a user can expect
from manufacturers in addition to
the devices.

The report was put together by
Jerry Lyman. our packaging and
production editor. and Lucinda
Mattera. our components editor.
Says Jerry: “Monolithic semicon-
ductor technology is both the hy-
brid’s greatest competitor and an
additional stimulus to the success
and expansion of hybrid tech-
nology. There have always been
predictions that. as 1C chips get even
more complex. the need for hybrids
will be eliminated. And in many
cases it’s true that the new LSI has
eliminated older hybrid designs.
But. overall. the new LSI has simply
become another component for still
larger and still denser hybrids.™

976 is an important election vear.
The national conventions and the

campaigns for President have, of

hed

Publisher’s letter

course. grabbed a lot of headlines.
But for the EL, there’s another elec-
tion coming up this vyear. and it
promises to have a significant effect
on his career. Three candidates are
in the running for president of the
IEEE. and all three are committed to
changing the organization’s ap-
proach to professional and career-
related matters.

On page 78. we're publishing a
detailed look at the candidates and
what they propose. as well as a sum-
mary of the proposed amendments
to the IEEE constitution and how the
candidates stand on them. Associate
editor Jerry Walker. who is in
charge of career coverage. calls the
election “easily the most important
vote by members since the IEEE was
broadened into a professional as
well as a technical information
saciety some five vears ago.”

An [EEE watcher for a number of
years now. Jerry. who can maintain
an independent stance because he is
not a member of the institute. has
reported at length on issues and per-
sonalities and assiduously covered
IEEE meetings and events. In fact.
his work on Electronics editorials
about EE-career problems won him
a Neal award last year. We think
you'll find his round-up will provide
valuable insight into this year's IEEF
election.

e

ward E Scturmer Marketing Administralion

Vebb Treac
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All functiongenerators

need WAVEGUARD™

because nobody’s perfect!

Accidents happen! With the high density of today's circuit boards. it's easy to
damage your present generator by accidentally touching a voltage source with the
output probe.

WAVEGUARDTM protects against this kind of accident. Without WAVEGUARD it
costs you both valuable design time and money to repair.

When you invest $495 in our Model 5100B. you have 15 waveforms at your probe tip.
protected by WAVEGUARD — the only sure way to keep your generator functional
Remember, The WAVEMAKERSTM from Krohn-Hite are the only guys who offer
WAVEGUARD. Call (617) 580-1660 or any of the offices listed below.

m‘w

soumerpy O
o durotion

Ve INPUT

s vourl

WLl cnoHN-HITE

CORPORATION
Avon Industrial Park, Avon, Mass. 02322 e (617) 580-1660, TWX 710-345-0831

SALES DFFICES ALA., Hunteville (205) 534 9771 ARIZ , Scottsdale i602) 95/ 9110 CAL . Sa » 41081 292 3220 lew 131674 5850 COL . Denver 1303) /73 1218 CONN . Gla<tont 1203 633 07/
FLA. Orlando 305) 894 4401 GEO . Atlanta {104) 448 2365 HAWAN, | u 1808y 941 1574 ILL . Des Planes 13121 298 3600 IND dianapo 3174 244 2456 MO . Faltimore (3011 321 1411 MASS
Lexington (517) 861 8620 MINN _ Minneapolis (612) 884 1336 MO . Kansas City (8161 454 5836 13141423123 NC B 9191 227 3639 N} . Cherry @9 482 0059 N M Albuquerql
1505) 255 2330 N.Y.. £ Syracuse 13151 437 6666 Rochester (7161 328 2230 Vestal (6071 7859947 Eimon: 15161 488 2100 OHIO 292222 Daytor (5131 434 8393 OKLA . Tulsa 1918
299 2636 JRE . Portlang (5031 297 2248 TEX . Addison (214) 661 0400 Houston (9101 88] 2 VA Falls Chuich 1878 WANH  Bellevue 12061 454 340C CANAODA, Monteeal (Jueber (514) 341 763
Ottawa Ontario 613) 2355121 Toronto Ontario 14161 445 9900 Vancouver British mbia (6041 75 Haitar Niva Scota 902 54 R St lahn o New 09. 726 24
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’ I'E s"'allgn l’yI”B" Readers’ comments
self-contained oo,

answer D.D. Dempsev’s letter
[March 4. p.60] by expanding the

-
ggs'”m philosophy of good maintenance
I practice. Three rules apply to both
clectrical and mechanical svstems:

w Ifitis working properly, as deter-

mined by analvsis. let it alone.

® Fix only what needs to be fixed.

m Replace only what is defective.
Few failures are due to compo-

nents wearing out. In large svstems.

incorrect design. assembly. installa-
| tion. alignment. testing. handling,
operation. or application cause most
fatlures. The underlving tactors are

human ignorance. expediency, and

negligence—not wear or attrition
Irom OSCILLDOUARTZ -
— Experience shows a direct correla-

tion between frequency of preven-
tive maintenance (PM) and failure
rate. When troubleshooting a prob-
lem. the question usually is asked.

one of the world's largest and most technically competent
manufacturers of quartz crystal osciliators, comes this new
Primary Frequency Standard. Now, a
new source of precision time and

, “What did vou last do to the equip-
frequenc;t/ genteratlonland mea- d . ment?” Types of failures associated
surement systems plus a new — | with PM include a cable lett off or
standard of reliability and operat- - li‘_ 4 cross-connected. cables pinched on
ing simplicity. Most competitively priced. doors. loose connections. power sup-

It is complete — with 110/220 VAC and 24 VDC Power plies accidentally shorted out. loose
Supplies, a 5-hour Internal Standby Battery. Monitoring and washer inside the equipment. a
Control Devices —in a 19" rack with 1, 5 and 10 MHz outputs wrench left inside the waveguide.
on front and rear. circuit cards not seated. switches lefl

in wrong positions. parts acciden-
tallv damaged. and nuts. latches.
plugs. and covers not fastened prop-
erlv.

Corrective maintenance (CM). de-

Heart of this self-contained Primary Standard is the com-
pact cesium beam tube developed by Frecuency & Time
Systems to permit the exceptional performance-to-size ratio
of the Model 3200. ALSO NEW-- the Oscilloguartz low-cost

Model 3000 Cesium Beam Frequency Source in 2 ATR Rack fined as unscheduled PM. is when
Size. problems are taken out of the
cquipment. PM is when they are put
Complete engineering and MODEL 3200 in. Maintenance _—both M _;u_ui PM
performance specifications Accuracy (0°C to + 50°C) +1 x10-" should be a continuous activity with
2‘?;:32:??: re°n‘::e' gtza?r?dard Reproducibility +5 X 1012 the aim of increasing reliability and
and Model 2200 Qyuartz Settability +2 x10-7 climinziling downtime.
Frequency Standard Outputs 1,5& 10 MHz PM should be scheduled only
;I’:geﬂ%‘;kbonam st. Power Supplies 110/220 VAC =10% primary when degradation has been detected
Danvers, MA 01923 or call $16°440 1) or when some component has

(617) 777-1255 20- 30 VDC (floating) secondary

reache > end of its ful lite.
YELEX 94-0518 Standby Battery 5hrs at 25°C (fast charging) cached the end of its useful lite

The goal should be no failures or pMm
at all- 100% system availability for
extended periods. Maintenance by
“A STEP AHEAD . ..IN TIME" analysis is more difficult. and it re-

m quires more work. competence, and

| ,'.E ”H”c d judgment. but should result in safer.
/ ” a" J. J. Kush
lmg s s Ems ! APO San Francisco 96245

more reliable svstems.
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Connectors so reliable ]
they're being used in human € S
implantations...the kind of /2K
reliability you need in medi-
cal-instrumentation applica-
tions. We've got them—and
more—in microminiatures
and in standard and
miniature circulars. o

All designed with the  #
size, weight and den-
sity factors that lower
your installed costs, and all with the
Cannon pluses of quality, selection,
distribution and delivery.

For reliability and economy, look
to our “Cost Cutter” circulars: O
KO Series. Quick connect/disconnect
miniatures for general medical instru-
mentation. (J K Series: Quick connect/
disconnect standards
for power and
» general med-
ical instru-
mentation.
O MC Series:
' Environmen-
tally sealed,

Ao Loy SR

FANNON (OST CUTTERS ‘l‘

MEDICAL
INSTRUMENTATION .
CONNECTORS ,

moisture-resistant, high- ‘
density subminiatures for I
surgical instrumentation.
XLR Series: Quick- ;
disconnect, low-profile
connectors with right-angie l
receptacles that mount in
the rear of instruments ‘
and are ideal for multipte
monitoring and instru-
mentation testing and
checkout equipment. '
For reliability and economy in a much
smaller package, rely on
Cannon microminiature connectors.
Use these ultraminiature, high-
performance connectors to solve your
most difficult space problems...in any
application where you would usually
depend on our standard and miniature
circulars if you weren't cramped for
space. They give you the same number
of contacts and pins as standard con-
nectors in just a quarter of the space!
Write for our “Cannon Cost Cutters”
brochure today. ITT Cannon Electric,
666 East Dyer Rd., Santa Ana, CA
92702. Toll-free, 24 hours
(800) 854-3573;
in California, (800)
432-7063.

Six decades on the leading edge of interconnect technology.

cannon TTT
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scope you
need-Nowl

Our “Instrument Professionals”
will tell you which scope will

do the job best, at the lowest
cost, make immediate delivery
and guarantee performance.

Write or call for data on our other
specialties: Instrument Leasing *

Computer Peripherals » Equipment

Sales « Instrument Service.
Circle 8 on reader service card

l Get our
{ FREE
- Catalog

Continental
Rentals

Div. Continental Leasing Co., Inc.
175 Middlesex Turnpike, Bedford,
MA, 01730 (617) 275-0850

Metuchen, NJ (201) 549-8500;
Gaithersburg, MD (301) 948-4310; TX
(214) 357-1779; Elk Grove, IL (312)
439-4700; CostaMesa, CA (714)
540-6566; Santa Clara, CA (408)
735-8300; Los Angeles, CA (213) 477-7521

News update

B The latest version of Thresh-
old Technology Ine.’s data-entry ter-
minal. the Threshold 500. is doing
well—100 orders have been received
by the Delvan, N.J.. firm. The auto-
matic speech-recognition svstem s
built around Digital Equipment
Corp."s LSI-11 I6-bit micro-
computer [Electronics, June 26,
1975, p. 25]. Threshold is awaiting
an order worth more than $250.000
trom the New York Commodities
Exchange for about 25 terminals.
Like those delivered to the United
Parcel Service in an estimated
$700.000 order. the units for the ex-
change will be wireless so that oper-
ators are free to move around with a
transceiver  beltpack. The 500. at
$10.000 slightly more than half the
price of the preceding VIP 100 svs-
lem. was 0 have been designed
around an in-house microcomputer
using a commercial 8-bit micro-
processor. “*But the LSI-11 was
available and ready to go. and it
gave us the same capability at about
the same price.” says marketing vice
president John C. Collins. The LSI-
I'l supplants the Data General
Nova 1200 minicomputer emploved
in the earlier model, Threshold Says
it also has received orders for auto-
matic  speech-recognition  svstems
from Olin Winchester. Continental
Can. and Revnolds Metals.

B Onc of the first rules for making
money in the digital-watch game is
to strive for as much vertical inte-
gration as possible. To that end.
Fairchild Camera & Instrument
Corp. last year said it was consid-
ering making its own quartz oscilla-
tor crystals  |Elecrronics. Aug.
1975]. After all, the company does
already make its own €-MOS circuits
and light-emitting-diode and tiquid-
crystal displays. But now. while con-
firming that Fairchild is stlt inter-
ested in buying a quartz-crystal fa.
cility some day. a spokesman savs
that the “economics of the situ-
ation™ rule out such a purchase at
this ime. The delay may be partly
attributed o Fairchild’s sales fig-
ures, which show a $93 million drop
from 1974 10 $291.542.000.

B&K-PRECISION

NEW
372 Digit
Multimeter
from

B&K-PRECISION
MODEL 283 -$170

..you'll want it for its
features

..but its the price that
will sell you!

s High intensity LED dispiay is
easily read from at least 6 feet in the
brightest room

= Measures AC and DC voltage. AC
and DC current and resistance.

® 0.5°% DC accuracy

= 100% overrange (1000 scale reads
to 1999)

= Automatic polarity

= Automatic decimal point

= Flashing overrange indication on
display

= Four voltage ranges to 1000V

= Four current ranges to 1000mA.

= Six resistance ranges to 10 meg.

® In-circuit resistance measurements
at voltage levels below conduction
threshold of semiconductors.

= Overload proection on all ranges

Complete new circuitry makes the
Mode! 283 the most dependable and
versatile 32 digit multimeter you can
buy. The extra-bright display allows
you to use it where other units woulid
cause reading problems. The select-
able “low ohms” function permits
accurate measurement of semicon-
ductor shuntec resistors

An optional, internal battery pack
(BP-83, $50.00) provides 8 hours of
continuous use on one overnight
charging and charges when the
Model 283 is in use on 115230 VAC
Your B&K-PRECISION distributorhas
the Model 283 in stock and will be
glad to demorstrate its features to
you. Call him, or write for additional
information

o PRECISION

PRODUCTS OF DYNASCAN
6460 W. Cortland Avenue
Chicago, IL 60635 312 889-8870

In Canada: Atlas tlectronics. Toronto
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Magnecraft's line of 1200 stock relays
just increased ... by another series.

WHY WAIT FOR SOLID STATE? Our family
of 24 solid state relays provides current ratings
from 2.5 to 40 amps, with switching capacity

up to 480 VAC. All models incorporate opto-
isolation between input and output, and zero-
voltage switching. Screw type clamps and Faston
""Quick-Connect’’ terminals are available on
packages which are interchangeable with others.

Output switching reflects the latest state-of-the-
art technology. Both the high-reliability dual
SCR approach and the more economical triac
approach are available.

Magnecraft is committed to providing design
engineers with the best solution for their switch-
ing applications. It is with a complete under-
standing of the areas where solid state relays
provide the most reliable and economical
switching solution, that we’ve included this
family in our line of stock relays.

For complete information and specifications,
WRITE FOR OUR SOLID STATE RELAY
PRODUCT BULLETIN. Magnecraft Electric Co.,
5575 N. Lynch Ave., Chicago, |L 60630

Magnecraft

ELECTRIC COMPANY
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Are you going to vote?

Any member of the Institute of Electrical and
Electronics Engineers eligible to vote who
skips this year’s election ballot is missing an
important opportunity to strike a blow for
professional progress.

This year’s election is probably the most
important the IEEE has had since it was
organized. At stake is the selection of the men
who will lead the institute during a year in
which sweeping changes are in store. There
are also a couple of important amendments on
the ballot (see p. 78).

The days when the IEEE was run like a
country club and the elections were merely
token approvals of pre-ordained candidates
appear to be over. The small percentage of
members who voted in prior elections under
such circumstances is understandable, but
there is no reason for such apathy now.

Various IEEE sections around the country
have invited the two petition candidates for
president, Irwin Feerst and Robert Rivers, to
address their meetings, insisting that their
members learn as much as possible about the
issues these two have raised. Not surprisingly,
the presence of petition candidates for
president and executive vice president has
moved the board-nominated candidates
toward a more responsive stance, as well.

There is a mood of reform in the air, and
the activists are trying to get the inert majority
aware of the importance of this ballot.

10

Unfortunately, others appear to be dragging
behind, and some leaders have even been
bad-mouthing the candidates, rather than
airing the issues.

What changes are in store? Programs for the
U.S. Activities Board will most certainly be
reviewed, revamped, and set into motion. The
voters must decide on a key issue: should the
IEEE take steps to control the quality and
quantity of EEs entering the profession, and
should present practitioners be certified?

Closely related to this question is a clear
need to reform the institute’s budget and its
financial planning. And here’s a dilemma, for
it will be impossible for the IEEE to finance all
of the traditional technical and educational
activities and at the same time administer the
new professional programs. Priorities must be
assigned, and new plans admitted only if less
effective programs are cut. Who will set the
priorities? Obviously, the top elected officers,
working with the board of directors, will set
the tone and pace.

None of the changes, particularly the
career-related ones, are short-term. Thus, this
election will have long-range impact, which
makes the participation of members all the
more important. Last year only 36% of eligible
voters bothered to return their ballots for the
first two-way race for president. With so much
at stake, it would be regrettable if this election
did not evoke a better response than that.

Electronics/July 22, 1976



Microprocessing

becomes a buyer's

If you're a MOS microprocessor customer, the last

few years haven't been a whole lot of laughs.

One supplier had all the good stuff. made all the
rules, told you what you could buy. And when. And
for how much.

But something happened to change all that:
Advanced Micro Devices

We make the best microprocessor in the world,
the Am9080A, and we make all the support circuits
you need. Theyre yours now. off the shelf, at com
petitive prices. That's right. Competitive.

But we make more than microprocessor products.

We make you a promise

We'll sell you any part. in any quantity. bundied or
unbundled. You're the customer

So. if you suddenly find yourself having an easier
time buying microprocessors. just remember why
And who

If you're
thank you.

rket.

shy and you're just not sure how to say
an order would be really nice.

Mma

Write or phone Advanced Micro Devices,
The Buyer's Market.

Specification

Ours and Theirs.

(The 9080A)

AMD

AMD Part Number Description Avaitability

CPU
Am9080A, 2, 1 4

Am 9080A/ 2

Static Read,/Write Random Access Memones
Am9101A/8,C/D

1
Am91L01A/B/C
Am9102A/B/C/D
Am91L02A/B/C
Am9111A/8/C/D
Am9i1L11A/B/C
Am91124,8/C/D
Am91L12A/B/C

Am9130A/B/C/D/E

Am9140A/8/C/D/E

Dynamic Read/Write Random Access Memones
Am9050C/D/E

Am9060C/D/E

OUI’S and OUI'S.

(Am9080A System Circuits)

AMD Part Number

Am9208/B/C/D

Am9214
Am9216B/C

Am1702A
Am2708

Am8212
Am8216
Am8224
Am8226
Am8228
Am9551

Am9555
Am9557
Am9559
Am25LS138
Am25LS139

"Am25L8240

*Am25LS241

*Am25L8273
*Am25L8374
*Am25L8377

CPU
MEM: ~

Description Avaiiability

Mask Programmable Read-Only Memories

Ay satih

vt

Ayl

Erasable Read-Only Memories

TaMd

Processor System Support Circuits

' ’ t

* Advanced MOS/LS
&

Advanced Micro Devices ® 901 Thompson Place. Sunnyvaie, California 94086 e Telephone (408) 732-2400 e
Distributed nationally by Hamiiton/Avnet, Cramer and Schweber Electronics.
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“Now you can build a
for less than the cost of

“Our new monolithic CMOS A /D converter
makes low-cost, 3-digit DVM s a reality.With it
you can put precision digital -
readouts into applications that
did not make economic sense § .
in the past.With the Siliconix "8 °
LD130, you can modernize *
products such as thermometers,
dashboards, test consoles,
industrial meters and
controls at a cost com-
petitive with ordinary
analog meters?




quality digital meter
a cheap analog meter.”

“At Siliconix, we call the LD130 ‘everyman’s digital
voltmeter chip’

“Almost any high volume product that requires a meter
can be made more attractive and useful with this sophisti-
cated, low power, 3-digit DVM chip. In addition to the
visibility and style of digital readout, the LD130 provides
10 to 20 times the accuracy and much higher resolution thar.
analog meters.

“Moreover, the LD130 imposes none of the design
restrictions of ‘cheap analog meters. Its full 3-digit range of
+999 allows almost any variable, such as very high and very
low temperatures, to be measured. In contrast, a person can
at best resolve one part in 100 using an inexpensive analog
meter.

“Automatic zeroing, automatic polarity ourputs, and
auto-ranging outputs eliminate zero adjust potentiometers,
switch the =+ sign, and allow automatic control of decimal
points and range scaling resistors.

“+5V CMOS construction enables the LD130 to operate
efficiently with any standard CMOS or TTL logic. The multi-
plexed BCD outputs are easily interfaced with ‘intelligent’
microprocessor-based systems. This format is also ideal for
the widest range of digital displays.

“Accuracy is +0.1% of reading *1 count. Accuracy is
maintained automatically by Siliconix exclusive quantized
feedback design (patent applied for) which continuously
corrects for zero drift. This same feature has made the
Siliconix = 3-1/2 digit LD110/LD111 DVM set the most
widely used by designers of professional instruments and
control systems.

Electronics/July 22, 1976

TEMPERATURE
TRANSDUCER

VIN(HI)

“Just as important. the LD130 is casv and inexpensive
to use. Unlike most DVMs, it requires no precision resistors
and capacitors, no external temperature compensation, no
dual tracking references, no operational amplifiers or input
buffers. These have been eliminated by state-of-the-art
chip design.

“Since only low-cost componenrs are needed with the
18-pin LD130, it allows complete meter/display subsystems
to be built into products for less than $15 (1K quantities).

“The LD130 is your opportunity t ereate new products
and upgrade ycur present ones. Now vou can build a quality
digital meter for your system at a cost vou can afford”

To order the LD13QC) ¢$8.75 ar 100 lot), contact our
franchised distributors: Components P'us, Cramer, Elmar,
Hamilton/Avnet, Pionesr, Quality Comporentsor R. AL E.
For more derails, call or write Siliconix, 2201 Laurelwood

Road, Santa Clara, CA 95054, (408) 246-8000.
B Siliconix incorporated
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NOW AVAILABLE.N

5KV OPTICAL ISOLATORS
IN 6-PIN DIPS

Industry’s first 5KV isolators to be offered
in the popular 6-pin dual in-line package
are available now! They are directly inter-
changeable with standard industrial 6-pin
isolators . . . UL approved ... No. E58979.
Circle R.S. NO. 220

STANDARD
OPTICAL SWITCHES

Six, low-cost off-the-sheif optical
switches are available as direct replace-
ments for such popular devices as the
H13A1, A2; H13B1, B2, MCA 8, 81 and
MCT 8, 81. Both phototransistor and
photodarlington versions are available

from factory stocks. Circle R.S. NO. 221

I leneimfi on

1T
LOW-COST
PHOTODETECTORS
& LEDS

Spectronics provides industry’'s largest
selection of standard oft-the-shelf detec-
tors and LEDs. Direct replacements for
such popular industrial types as:
LEDSSCF, BF, B, C, SSL315, 15, 35;
TIL31, 81, 23, 24; and TIL601-616 Series.
Call today for prices and deliveries. Circle
R.S. NO. 222

Call Spectronics for everything you need in opto.
We make optoelectronics work for you!

$

Spectronics

ORPORATED
830 E. Arapaho, Rd.

Richardson, Texas 75080
(214) 234-4271 /
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Careful growth is Baily’s key
for word-processing Lexitron

That there's more to doing business
than being first in a new field is a
lesson that Richard Baily should
have learned well. Recently ap-
pointed president of Lexitron Corp..
a Chatsworth. Calif.. manufacturer
of word-processing equipment,
Baily earlier headed Singer's Busi-
ness Machines division. which, after
grabbing an early lead in retail
point-of-sale terminals. went under
this year in a sea of red ink and a
$325 million tax writeoft.

“The Singer approach was to at-
tack the market—go after a big share
and expand rapidly.” he recalls.
“But ultimately. you can’t afford ex-
pansion for expansion’s sake. At
Lexitron, you might say we will be
conservatively aggressive, looking
for stability as well as growth.”

New field again. At Lexitron. 52-
year-old Baily is once again presi-
dent of a firm in a relatively new
field—word processing. And within
this field, Lexitron is considered No.
| in sales of automated typing and
editing systems with cathode-ray-
tube displays. which, Baily says, are
easier to use than systems employ-
ing only a typewriter or printer.

He's determined to maintain this
position, despite the recent entry of
such giants as Xerox Corp. and Dig-
ital Equipment Corp.. plus the com-
petition of a dozen other companies
with CRT-based systems [ Electronics,
July 8, p. 38]. Looming over the
arena, of course, is IBM Corp.. which
holds the commanding position in
word processing with its automated
but displayless typewriter gear.

With sales this year running
ahead of last year’s $15 million.
Lexitron is expanding its marketing
operations. The firm has been
strong in Southern California and
Washington, D.C.. but not in the
Northeast, notes Baily. However,
Lexitron will also stress technical in-
novations. such as the recently an-
nounced high-speed. tape-cassette
reading system used with its CRT

Mail call. For Baily, word processing will
brirg electronic mail in the future.

terminals for entering and storing
information.

Electronic mail. As for the future.
the most exciting prospect Baily
foresees is the emergence of elec-
tronic mail via word-processing sys-
tems, “With some type of electronic
document-preparation terminal and
point-to-point communications
links. you've got electronic mail.” he
explains. With this, you could de-
liver a business letter across the
country electronically.” bypassing
the Postai Service.

RCA'’s Santilli sees
SOS as a big edge

Although some in the industry
viewed RCA Corp. as a Johnny-
come-lately when it entered the
volatile memory and microprocessor
fields last year, Richard A. Santillj,
new vice president for sales and in-
ternational operations at the Solid
State division, Somerville, N.J.,
thirks otherwise.

“There’s a point when it doesn’t
pay to enter a business, and that’s
when 1it's well along on the maturity
curve and into high-volume produc-
tion and depressed pncing,” says
the 4l-year-old electrical engineer
and 20-year RCA veteran. “But I
don’t believe that’s the case with

Electronics/July 22, 1976



SERIES 40s Frequency Marker

ends frequency-chasing
and control-twiddling.

Sweep the Unit Under Test. Here, for
example, is the output of a filter being
swept from 600 Hz to 60 KHz on
channel 1 of the scope.

Select Sweep Marker. On Interstate’s
new F47 function generator, you select
“Marker’ anc set its TTL output on
the scope’s channel 2.

Adjust the vernier. Then you fine-tune
the marker vernier to pinpoint the TTL
step at the exact position on the
waveform for which you want to know
the frequency. On the scope shown,
the marker is positioned at the 70%
roli-off point...the —3 db level.

Select Calibrate Mode. Next, you
switch from the Continuous Sweep
Mode to the Calibrate Mode.

Get the exact frequency. A counter at
the F47’s output will then display the
precise frequency at which the filter’s
—3 db point occurs.

SERIES 40 Function Generators —New from INTERSTATE

SERIES 40 is the only function generator line with

marker, 10-step frequency calibrator, state-of-the-

art high output voltage to 40 v p-p open circuit,
and Interstate’s exclusive direct-reading sweep

width control. The best function generators

money can buy from $475 to $695. Write for

the new SERIES 40

Ubﬁm, A R ) _@ INTERSTATE catalog for complete

specifications
ELECTRONICS CORPORATION and prices.
Subsidiary of A-T-O Inc

P.O. Box 3117, Anaheim, California 92803 e (714} 549-8282 ¢ TWX U.S.A. 910-591-1197 e TELEX 655443 & 655419
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If youreally need

programmable
synchro
Instrumentation

- o g
. = -
- 4

g Tl
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.then youreally need DDC.

After all, what company is more logical to go to? DDC, having set
the pace in synchro converters, is the one company you'd expect to
know the most about synchro instrumentation . . . and you're right!
That's why we are able to offer the fullest and finest line of
programmable standards, synchro and resolver test instruments
and computer-interfaced angle indicators/shaft encoders.

Our line of solid state instrumentation contains units ranging
from the low-cost 3 or 4-digit “panel meter” configuration
SR-300. .. to the fully ruggedized HMSR-102A, a £0.01° angle
indicator designed to meet the environmental requirements of
MIL-T-21200. Our portable MSR-236 is a two-speed indicator

In our SR-202 and SR-400 you will find all the best features of
remote and manual control in a half-rack, pushbutton-controlled
imdicator and simulator. Both

are capable of interfacing with

just about every commonly used

synchro or resolver at various

voltages and frequencies with

accuracies to =0.01°. No trims,

no ‘calibrations with these DDC

instruments . . . and all are guar-

anteed for accuracy and per-

formance. Just a reminder . . .

if you really need systems, we’re
also the legical ones to come to.

And if you really need programmable synchro instrumentation
... we're NUMBER ONE.

ILC DATA DEVICE CORPORATION
A Wholly Owned Subsidiary of ILC Industries, inc.
AMRCORT INTERNATIONAL PLAZA BOHEMIA, LONG ISLAND; M.Y. 11716 (516) 567-5600
APPLICATIONS AND SERVICE CENTERS

CALIFORNIA: 2750 Bellflower Blivd.; EUROPE: England: The Sanctuary,
Long Beach 90815 (213) 597-5744 Oakhill Road, Surbiton; Surrey Tel: 01-399-7262

Interested engineers, write or call Steve Muth or send for 6u* 164-page product line catalog.

Circle 16 onreader service card
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Veep. Irnovation in microprocessors is
coming, says RCA’s Richard A. Santill

memories, and especially with mi-
croprocessoss. There's a lot of room
for innovation.™

SOS. RCAs contribution will come
from its silicon-on-sapphire tech-
nology applied to complementary-
MOS and n-channel devices. Santilli
says. And. so far. RCA’s 1.024-and
4.096-bit SOs random-access memo-
ries and C-MOS$ microprocessors are
doing “extremely well™ with book-
ings on plan and expected to total
several million dollars this year. he
asserts.

Santilli, who moved up from vice
president for bipolar 1Cs and could
be nextin lire to head the RCA divi-
sion. po.rts o the coupling of MOS's
low noise and low power with the
high speed of bipolar devices as the
reasons SOS should do well. And.
once SOS makes its impact in memo-
ries. Santilli plans to apply it to mi-
CrOprocessors.

In addition to new-product ef-
forts. Santilli will be pulling 1o0-
gether a woridwide sales organiza-
tion and consolidating planning
operations that had been split up
before. “You have to think of it as a
worldwide business und not a North
American and an international busi-
ness,” Santilli says. He'll be respon-
sible for domestic and international
sales and distributor marketing. as
well as directing the division's inter-
national operations that have pre-
viously reported directly to general
manager Bernard V. Vonderschmitt.

Electronics/July 22, 1976
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As a terminal-oriented, general pur-
pose computer, the new HP 3000 Series Il
is designed to operate in both batch
and interactive terminal environments.
Three compatible models allow you to
select the configuration needed for
present applications whether yours is
a small or large organization or a cor-
porate division. As your needs grow,
the HP 3000 Series |l can be upgraded—
main memory can be expanded to 512K
bytes.

Big system capabilities include:

e Fault control main memory—detect
and correct memory errors with no
reduction of speed

e Teleprocessing—data entry and pro-
cessed-data-return via telephone
lines

e Multi-terminal update and inquiry

e Data and file security

e On-line program development

e Job accounting

e Input and output spooling—for opti-
mum use of peripherals

e Multiprogramming—for concur-
rent batch and terminal operations

e Remote job entry to large comptters

innovotions from Hewlett-Packoro nEml

Instruments
“talk” and “listen”
with HP interface

Automatic RF network
measurements

New mini-processor board
for your instruments

e Five most popular commercial
programming languages

e Data base management software
(IMAGE/QUERY)

e Virtual memory

The HP 3000 Series Il has been job-
performance rated. Benchmark results
are available to help you choose the
precven capability that you need.

The HP 3000 Series Il functions as a
complete, independent data processing
center, or as a satellite in a network of
large computers.

If you plan to install a computer or up-
grade your present system, you owe it to
vourself to get all the facts. Check E on
the HP Reply Card and we will send you
a brochure with all the details.



The highly flexible and carefully
controlled output pulse characteristics
of the Hewlett-Packard 214A make this
pulse generator well suited to many
applications. With output amplitude con-
tinuously variable from 80 mV to 100 V
into a 50 load and fast (<15 ns)
transition times, as well as minimum
jitter, this pulse generator is particularly
well suited for such applications as
driving high-power modulators, semi-
conductor device testing, laser system
testing, nuclear research and bio-
medical research.

Some of the more unusual applica-
tions of the 214A are:

1. A scientist at the University of
California’s Coastal Marine Laboratory
used the 214A to measure the sound
transmission in the head of a porpoise.
2. Engineers at the Convair Aerospace
Division of General Dynamics in
California used their 214A to find flaws
in material by ultrasonic interference
spectroscopy.

3. A French scientist used the 214A to
measure the mobility of radioactive ions.
In addition to these applications,
other engineers and scientists have used
the 214A as a modulator driver in laser
research and a pulse stimulus in basic
material research. If you have an appli-
cation for a pulse source that requires a
high power signal, up to 200 watts, or
a good, general purpose pulse genera-
tor for your lab, consider the HP 214A.

For additional details, check B on
the HP Reply Card.

New multi-family logic clip
speeds IC troubleshooting

Hewlett-Packard’s new 548A logic
clip troubleshoots IC digital logic cir-
cuits faster than ever:

o Its LEDs show logic states of 16 IC pins
at once—a “‘truth table’” display.

e It automatically adapts to TTL, DTL,
RTL, CMOS and HTL circuits, and
automatically seeks Vcc and ground.

e It's overload protected to 30V dc, to
avoid damage from linear ICs.

e It draws <15 uA per pin—no circuit
loading worries.

Use it with in-circuit stimuli or re-
place the system clock with our 546A
Multi-Family Logic Pulser and slowly
step sequential logic devices through a
cycle to verify operation.

The 548A joins three other new
HP IC troubleshooters to bring you the
most modern set of handheld logic
troubleshooting instruments available:
e The 547A Current Tracer lights up
when held on or close to circuits carry-
ing logic pulses from 1 mAto 1A. Trouble-
shoot wired-AND/OR busses, three-
state busses, or pinpoint the one bad
device on a stuck node.

e The 546A Logic Pulser is program-

mable to give one pulse per command,

a1, 10, or 100 Hz stream or a burst of

10 or 100 pulses. Itdrives TTL or CMOS

high nodes low and low nodes high for

stimulus/response testing.

e The 545A Multi-Family Logic Probe

lights up to show logic highs, lows or

bad level. lts pulse stretcher catches
pulses as short as 10 ns.

Check C on the HP Reply Card.

For the first time, Hewlett-Packard is
offering the 21MX K-Series mini-
processor components. Conveniently
packaged for integration into your sys-
tems, the series includes the 2108K
mini-processor board, instruction
ROMs, front panel control assembly,
and a choice of 18-slot or 8-slot cages.

As a 24-bit microprocessor, it is ca-
pable of performing a register-to-
register add in one 325-ns cycle.

With the 12728E instruction set
ROM, it becomes compatible with
21MX processor options, peripherals
and operating systems.

Users can also benefit from the com-
plete library of 21MX software systems
for standard high level languages and
microprogramming language, includ-
ing the powerful new RTE-11l Real-Time-
Executive operating system.

Systems which could be designed
around the HP processor include spec-
trometers, numerical control units,
smart terminals, graphic display systems,
medical diagnostic systems and other
test equipment. A broad range of
peripherals and instrumentation inter-
faces are available.

The 2108K gives you an opportunity
to design high performance processing
into your system. Accessories are priced
separately. OEM discounts are avail-
able for quantity purchases.

For more information, circle A on the
HP Reply Card.



Accurate measurements in hard-to-reach spots
using touch-hold probe on new DMM

The touch-hold probe accessory for
the new Hewlett-Packard 372 digit, five-
function autoranging digital multimeter
allows the user to ""freeze’’ the reading
on the display—a convenience when
probing closely-packed circuit boards.

Autoranging and manual modes: ac
voltage, dc voltage and resistance can
be measured either autorange or
manually selected ranges. Select auto-
range to speed readings and minimize
reading error—the LED readout always
displays appropriate units. For repetitive
readings, or ac and dc current measure-
ments, use the manual mode, selecting
from at least five ranges for each func-
tion...again the appropriate units will be
automatically displayed on the high-
efficiency LED annunciators.

Eliminate the need for both a high
frequency ac voltmeter and alow-range
ohmmeter inasmuch as the 3435A
operates over a bandwidth five times
greater than most comparably priced
DMMs. Measure up to 1200V rms
between 30 Hz and 100 kHz, with mid-
band accuracy of 0.3% of reading plus
three digits. Or, test resistance from a
new low range of 201} full scale up to
20 M. Dc voltages up to 1200V are

measured with a full-year best accuracy
of 0.1% of reading plus one digit. Ac
and dc current ranges extend from

20 nA to 2A. All inputs are protected;
polarity is automatically sensed and
displayed, and autozero occurs before
each reading. Open circuit voltage on
the ohm terminal, at its lowest range,
does not exceed 5 volts, thus preventing
damage to most solid-state devices.

Contact and transformer winding
resistance are easily measured with
10 milliohm sensitivity. 100 A sen-
sitivity on the ac and dc ranges make the
3435A ideal for both bench and field
applications.

An extensive line of accessories also
includes probes for measuring ac vol-
tages at frequencies as high as 700 MHz
and dc voltage up to 40 kV.

The standard 3435A is ac line or bat-
tery operated and includes batteries
and recharging circuitry. If you don‘t
need battery operation, Option 001
gives you line operation only. A rack
mounting model is also available. The
touch-hold probe is an inexpensive
accessory.

For more details, check F on the HP
Reply Card.

If you've ever spent more time than

you two ways to view system opera-
tion—MAPPING and TABLE.

MAPPING, which consists of a dis-
play of interconnected dots, offers a
dynamic overall view of the program
flow.

Each dot represents a specitic data
word with its position determined by
the binary content of the word and its
brightness indicates its relative fre-
quency of occurrence. Once the sus-
nected problem area is located, switch
to the TABLE display mode.

Now, look at events leading up to,
surrounding, or following the trigger
word. Or, page through a program up to
99 999 clock cycles beyond your trig-
ger point.

Circle D on the HP Reply Card for your
copy of an 8-page brochure.

you care to account for in looking for
the source of elusive digital problems,
you will appreciate the effectiveness of
using an HP logic state analyzer.

Look inside your operating circuit,
right on the busses and qualifier lines.
The HP 1600S logic state analyzer gives



HP calculators control your instruments
with easy do-it-yourself interfacing

The new HP 9815 and HP 9825
computing controllers make interfacing
practical and inexpensive. Whether
your interfacing application is simple
data logging, dedicated instrument
control, or large system integration,
these controllers can save you time and
money while increasing productivity.

Converting the signals from one de-
vice into signals the connecting device
canuse, or vice versa, is now simplified.
You simply plug the correct interface
card into the back of the controller that
fits your need. Connect your instrument
to the other end of the I/O card, pro-
gram your controller with a few simple
instructions, and vou’re ready to put
your automated system to work.

Types of interfaces available for the
9815 and 9825 irclude:
HP-IB—Hewlett-Packard Interface
Bus—up to 14 instruments with built-
in HP-IB capability can be inter-
connected to acomputing controller via
this interface system, HP’s implementa-
tion of IEEE Standard 488-1975. Bi-
directional, asynchronous commun‘ca-
tion is now possible between many
instruments.

BCD—The Instrumentation/Mea-
surement Interface—the majority of
instruments produced today output
four-bit parallel BCD data.
Bit-Parallel—The General Purpose
Interface—choose either 8 or 16-bit
parallel input bus and an 8 or 16-bit
parallel latched output bus combina-
tion. Use this interface to connect to
HP devices such as plotters, tape
readers, printers, or other equipment
such as scanners, scanning electron
microscopes, etc.

The HP 9815 calculator is an inex-
pensive alternative to manual monitor-
ing of an instrument or small system.

For large complex instrumentation

systems, the HP 9825 can interface to as
many as 42 measuring instruments
througkh its three 1/0 slots. The internal
processing speed is so fast that trans-
ferring data and commands, accepting
inputs, analyzing data, and printing
or plotting results appear to happen
simultaneously.
For additional details on selecting the
calculator and/or the interface that will
best meet your needs, check QQ on the
HP Reply Card.

A new four-channel (0.6 cm) %-inch
instrumentation tape recorder, the
HP 3964A, has all of the standard fea-
tures of the recently announced eight-
channel HP 3968A ITR but at a much
lower price.

Versatility, portability and durability
are factors that will interest both the
individual researcher and the OEM
user, both for laboratory and field use.

Record at six tape speeds from 15/32
ips to 15 ips. Standard features include
remote control, internal AC/DC cali-
brator, tape/tach servo mode and flutter
compensation. Channel 2 may be in-
terrupted for voice annotation; micro-
phone and speaker are included.

FM recording is from DC to 5 kHz
with a signal-to-noise ratio (SNR) of 48
dB at 15 ips. Direct recording is from
50 Hz to 64 kHz with SNR of 38 dB.

For additional information on addi-
tional features and options, check H
on the HP Reply Card.
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How to make your spectrum
analyzer measurements
more accurate

Just published is a new application
note, AN 150-8, a comprehensive dis-
cussion of spectrum analyzer accuracy
considerations. Factors that determine
amplitude and frequency accuracy are
examined and procedures for obtaining
the best accuracy are presented. Special
cases such as swept measurements,
low-level signals and closely spaced
signals are described.

For your copy, check T on the HP
Reply Card.

Boost low level signals with
new 1300 MHz preamp

ar

The new HP 10855A preamp
enhances measurements of very low
level signals by 22 dB minimum. Uses
include amplifying "“on-the-air” signals
for measurement with counters or spec-
trum analyzers and restoring the loss of
scope divider probes. The 10855A
boosts the input sensitivity of HP coun-
ters by a factor of 10.

This preamp features =1 dB flat re-
sponse from 2 MHz to 1300 MHz, with
50 Q input and output impedances.
This covers the VHF and UHF tele-
vision, mobile communications and
TACAN/DME bands. An input fuse pre-
vents costly preamp damage.

The 10855A operates conveniently
with HP measuring instruments having
probe power outlets (see counter above
right) or will work with a separate probe
power supply such as the HP 1122A.

For more information, check R on the
HP Reply Card.

Two HP-IB compatible counters measure
UHF and TACAN/DME frequencies

y HP-IB 4
The compact HP 53058 is designed f
service; the HP 5328A is a full capability Unive

and time interval measurement for bench and systems

New capabilities extend two HP
counters to 1300 MHz with 20 mV sen-
sitivity to cover the VHF and UHF TV
and mobile communications bands,
TACAN/DME, and AM and FM broad-
cast bands. Each also includes a first
for electronic counters—a probe
power outlet to drive an accessory
22 dB (x10) preamp. The HP 10855A
Preamp (plugged into 5328A counter
above) enables the measurement of
very low level signals. See article to
the left.

Model 53058 operates with the 8-
digit 5300B mainframe for frequency
measurements from 50 Hz to 1300
MHz. A phase-locked multiplier gives
x 1000 resolution for rapid, accurate,
automatic audio tone measurements to
10 kHz. With both extended high fre-
quency range and improved audio
range resolution, the 5305B is ideal for
servicing mobile communications
equipment that uses tone modulation
for digital transmission.

The 5305B is one of eight snap-on
modules for the 5300B measurement
system. Any of seven other modules can
be snapped onto the 5300B upper
"readout module” in place of the
53058 in less than 30 seconds to con-
vert the 53008 for other frequency or
time interval measurements, or to a digi-

bench and

ortable applications in communications

2r including

n frequency

use in labor r production test

tal multimeter for ac/dc volts/ohms.
Other accessories that snap between
upper and lower halves include a bat-
tery pack and charger, a digital-to-
analog converter for high resolution
plotson analog recorders, and an HP-IB
module for outputting digital data to the
Hewlett-Packard Interface Bus.

With the HP 5328A Universal
Counter, Option 031 adds 1300 MHz
frequency measurement range to the
extensive period, time interval, totaliz-
ing, ratio and voltage measurement
capability of this 8-digit counter (9
digits optional).

The 5328A achieves its extended
versatility by any of eight options which
are either factory or field installable
in about an hour. In addition to Option
031, there’s: an ultra-stable time base
option for higher accuracy, complete
remote operation via the Hewlett-
Packard Interface Bus, choice of two dif-
ferent built-in DVMs, a third frequency
input channel up to 512 MHz with
9-digit display and a high performance
time interval option.

For more information, check N on the
HP Reply Card.



Some mobile FM receivers (es-
pecially in Europe) are now using chan-
nel spacing of 12.5 kHz to increase
communications capacity. To meet this
need, the HP 8640B signal generator
now features an additional half digit of
phase lock resolution across its entire
band of 500 kHz to 1024 MHz. (500 Hz
lock points from 100 MHz to 1 GHz).

Internal design changes provide sim-
plified front panel operation for output
power and modulation settings. New,
low-power counter circuits and other
component changes have reduced heat
and component count for added
reliability.

The same power and modulation
changes have been made in the
HP 8640A slide-rule-dial tuning signal
generator.

117104 DOWN CONVERTER

."\
vy b,

New 5 kHz to 550 kHz down converter

Design and service of AM-FM broad-
cast receivers often require test signals
for both RF bands as well as the standard
IF frequencies at 262 kHz and 455 kHz.

The HP 11710A down converter, as
an accessory for the above-mentioned
8640A/B, provides a frequency range of
5 kHz to 500 kHz by mixing a 5.0 to
5.5 MHz carrier from the 8640 signal
generator with a fixed 5 MHz oscil-
lator in the 11710A.

Calibrated output level is preserved
from 0 to —107 dBm, and the cali-
brated modulations may be set on the
8640. Intermixing spurious is more than
80 dBc (dB below carrier) and har-
monics are more than 30 dB down. For
user convenience, an RF switch by-
passes the down converter and elimin-
ates the need to switch cables when
using the standard 8640 band.

For additional technical information on this increased capability of the 8640A/B
signal generators and the 11710A down converter, check P on

the HP Reply Card.

New miniature 18 and
26.5 GHz microwave
detectors ideal for
designing into equipment

Equipment designers who require
a broadband microwave detector
with excellent performance and small
dimensions now have an answer.

The HP 33330B detector covers the
frequency range 0.010 to 18 GHz with
excellent flatness (+0.6 dB to 18
GHz). Package size is ideal for de-
signing into small spaces. Total length
of the package is 4.2 cm (1.70 in) and
diameter is .97 cm (0.38 in). The model
33330C extends the frequency range
t0 26.5 GHz with reduced performance.

RF input is 50€) with an SWR of less
than 1.5 to 18 GHz. The connector is
the new APC-3.5 precision sub-
miniature which exhibits outstanding
reliability and repeatability even after
1000 connections. The APC-3.5 is fully
compatible with the industry-standard
3.5 mm SMA series. The video output
connector mates with the SMC series,
which is especially well suited for the
miniature cabling of modern equipment.

Models 33330B/C utilize the same
field-replaceable diode module
developed by Hewlett-Packard for mea-
surement-quality microwave detectors
and are specifically designed for use in
rugged environmental conditions.

For more details, check K on
the HP Reply Card.
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Three new HP absorptive modulators
33001E/F, 33008E) provide at least
).5 dB improvement in insertion loss
wer previously available models. This
mprovement has been made possible
)y incorporating Hewlett-Packard low-
oss PIN diodes into the modulators.

Absorptive modulator applications
nclude level setting, wideband ampli-
ude modulation, pulse modulation
ind switching. The absorptive modu-
ators present constant impedance
ind therefore are useful where lcad
ensitive sources are used.

These absorptive modulators are
lectronically controllable attenuators
or the frequency range from 3.7 to
8 GHz. Each product covers greater
han one octave and presents a good
mpedance match (Zo = 50Q) at both
XF ports for all values of attenuation.

‘or technical data, check /on the HP
eply Card.

High reliability test
programs for microwave
transistors

If your procurement needs are im-
mediate and you need microwave tran-
sistors screened by high-reliability test
programs, Hewlett-Packard offers four
levels of high-reliability testing pat-
terned after MIL-S5-19500.

Applications for these ‘'off-the-shelf”
microwave transistors include satellite
equipment, avionics, radar, military
radio and communications.

Four small-signal NPN transistors are
presently offered: 35824A for general
use to 1 GHz; 35826E for microstrip
use to 4 GHz; 35829E optimized for
high ““tuned’’ gain at 2 GHz; and
35866E optimized for low noise at
4 GHz.

Details of these test programs are des-
cribed in a new technical data sheet. For
your copy, check I on the HP Reply Card.

L ‘/orocﬂ

Four new .-
nvorf W C it

Available in red, high-efficiency red,
yellow or green these devices can be
driven common anode or common
cathode because both leads of each
LED are brought out to separate pins.
Right-hand decimal point is a standard
feature on this 5082-7756 series.

These devices are available from
any franchised HP distributor.

For more information, check L on the
HP Reply Card.

New microwave
components short form
catalog

Microwave circuitdesigners will want
this new 4-page quick reference guide to
Hewlett-Packard’s line of diodes and
transistors. A condensed review of the
company’s microwave components, this
new brochure gives important specifi-
cations of HP’s microwave transistors,
and PIN, IMPATT, step recovery and
Schottky diodes. Also included are
condensed specifications of MIS capaci-
tor chips and a printed circuit balanced
mixer.

For your copy, check S on the HP
Reply Card.

!

Now available from Hewlett-Packard
s a new series of large monolithic LED
lisplays for instrument design. These
nagnified displays require only 1/3 the
yower of conventional seven-segment
lisplays while offering excellent read-
1bility in high ambient light conditions.

Close digit-to-digit spacing allows
wer 4 digits per inch in a pre-aligned

multi-digit package.

The 5082-7265/75/85/95 series
comes in 5 and 15-digit packages with
centered or right-hand decimal points.

These devices are available from any
franchised HP distributor.

For a technical data sheet, check M on
the HP Reply Card.




Make RF network measurements automatically—
cassette programs simplify system start-up

Hewlett-Packard’s new 1.3 GHz
network analyzer, the 8505A, brings
unprecedented capability to RF net-
work characterization: 100 dB dynamic
range, high-resolution digital data read-
out with analog display, direct mea-
surement of group delay, and a unique
electronic line stretcher to measure
deviation from linear phase.

The 8505A is also the most program-
mable network analyzer available to-
day, permitting the analyzer to com-
bine with the programmable HP 9830
calculator through the Hewlett-Packard
Interface Bus (HP-1B) to become an
immensely powerful automatic network
analyzer.

Key advantages of automating the
network analyzer include: extreme
measurement accuracies (by virtue of
the system'’s ability to measure, store,
then subtract such vector errors as fre-
quency response, directivity and source
match) ability to make many measure-
ments quickly, and the ability to man-
ipulate data and format results in a suit-
able form.

Unique to this new automatic ana-
lyzer is its “Learn Mode’’ of operation
which makes it possible to automate
measurements without programming.
A single key stroke can cause the cal-
culator to store (Learn) the front-panel
control settings of the network analyzer.
These can later be recalled which re-

Model 8507A Automatic Network Analyzer, 500 kHz—1.3 GHz, dramatically reduces the time anc

cost of executing complicated tests

turns the analyzer to its original test
conditions. An entire test procedure can
be created without writing a single
program line!

A fully-configured automatic ana-
lyzer, Model 8507A, includes the
8505A analyzer, 8503A s-parameter
test set, 9830 calculator (controller)

with printer, necessary interfaces,
cables, calibration kit, table and cas-
sette programs which permit you to
start making measurements immedi-
ately.

For more details, check O on the HP
Reply Card.
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LET ERIE DESIGN and BUILD YOUR HIGH VOLTAGE
POWER SUPPLIES and VOLTAGE MULTIPLIERS

When you talk about designing and packaging miniature, low current High Voltage Power Supplies and
Voltage Multipliers, the name ERIE should come to mind first. Why? No other manufacturer of these
sophisticated devices has its own capacitor and rectifier technology in-house. Only ERIE does it all. Our many
years experience in proaducing State of the Art high voltage capacitors and high voltage silicon rectifiers —
plus an unsurpassed technology in circuit designing, packaging and encapsulation,

makes ERIE an ideal source for your high voltage component needs. From very

low input voltages, ERIE can produce cutput voltages up to 50,000 volts. s

. . X ™ ; | ; . . rite for our 32-page catalog . . .
Application for these compact, high rehability devices includes night-vision image High Voltage Components and
intensification systems. Apollo TV cameras. CRT displays. Avionics systems Devices . . . or for technical
exposed to rugged environments. Industrial, commercial and military equipments assistance, call
... an almost infinite variety of applications. So bring ERIE in early. Let us 613/392-2581

design and build your High Voltage Power Supplies and Voltage Muitipliers. We're
equipped to handle large or small volume orders . .. in-house.

ERIE TECHNOLOGICAL PRODUCTS, INC,

Erle, Pennsylvania 16512




MOSTEK'S MK 4027-2.
HIGH PERFORMANCE STARTS
WITH ACCESS TIME.

150ns

With MOSTEK’s new 4K RAM your system
performance can match data sheet specs.

At 150 ns access time (worst case). the MK 4027-2 is
the fastest 16-pin 4K RAM in the industry. It appears even
faster when compared to 18 or 22-pin 4Ks that require
high-level clocks and differential outputs. In this
comparison, our 150ns is actually better than their 120ns.

But fast MOS memory can't be used efficiently unless
you can surround it with high performance logic. You can
with the MK 4027 because it's completely Schottky-TTL
compatible with a max V,, spec of .8 volts. And a
wide + 10% tolerance on all power supplies is a standard
feature from MOSTEK.

Gated CAS, another new MK 4027 feature, provides
an expanded timing window to compensate for timing
skews encountered in the multiplexing operation. This
window is a full 25% of overall access time.

The MK 4027 can further upgrade system performance
with an improved output drive capability. It sources 5mA
and sinks 3.2 mA while driving a 100 pF load. Other 4Ks
drive only one TTL load and 50 pF.

By employing essentially all dynamic internal circuitry,
the MK 4027 dissipates very little DC power. This allows
the device to remain much cooler in operation than
competitive products and is one reason for its outstanding
reliability.

MUX
SELECT
R

28

A new operating mode improves access time to
100ns.

it's called “page mode,” an addition to the normal
cycles of read, write, read-write, and read-modify-write. In a
nutshell, page mode allows for successive memory
operations at multiple column locations at the same row
address with increased speed — 100ns — and decreased
power.

Page mode is not limited to any single chip. Since the
CS input can be used to select or disable any cycle(s) in a
series of “page” cycles, the page boundary can be
extended to multiple 4K memory blocks.

- ™

MOSTEK's 16-pin package reduces memory board size 50%
over 22-pin packages.

Electronics/July 22, 1976



How about density — yours and ours?

As you might expect the MK 4027 is in the industry
standard 16-pin package allowing the greatest possible
density for your high performance memory system.

We've been working on our own density, too. At 104
mils x 140 mils the MK 4027-2 is the smallest 4K RAM in
the industry.

Reliability? MOSTEK sets the standard.

The fastest, the smallest, the most versatile is not
automatically the best. Not without MOSTEK quality. Every
4K RAM MOSTEK ships is subjected to these screens and
stresses: pre-burn at high temperature, temperature
cycling, centrifuge, dynamic burn-in at 125 C, and final
test with wide guardbands.

MOSTEK

Electronics/July 22, 1976

Visit MOSTEK at
WESCON/76 Exhibit 1087-1089
Los Angeles Convention Center
September 14-17

High Performance 4K RAMs . . . Here’'s your choice.

16-pin 18-pin 22-pin
MK 4027-2 Tl 4050-2 2107B

FEATURES
Access Time 150ns 200ns 200ns
Cycle Time 320ns 400ns 400ns

Read/Modify/Write 350ns 600ns 520ns
Worst Case Power

Dissipation 462mw 478mw 680mw
V. (all inputs) 0.8v 0.6v 0.6v
V,, (data, address) 2.2v 2.2v 2.4v
Vine (clocks) 2.4v 12.0v 12.0v
Clock Cap. 7pF (max) 33pF (max) 25pF
Power Supply Tol. +10% +5% +5%
Page Mode YES NO NO

MOSTEK’s 16K RAM is coming soon.

In addition to an unlatched output, MOSTEK's 16K
RAM will include all the features found in our high
performance 4K. This means Schottky-TTL compatibility,
+10% tolerance on power supplies, page-mode, gated
CAS and low power. Designing and testing with MOSTEK's
MK 4027's in your production systems now is a logical
“first step” toward an efficient 16K system.

Want more information? There's an application note
and data sheet package that tells the complete MK 4027
story. Write on your letterhead to MS 402 for quick
response. Or pick up the literature package and a sample
at your local MOSTEK distributor.

1215 West Crosby Road, Carrollton, Texas 75006
(214) 242-0444

In Europe, Contact:

MOSTEK Gmbh, TALSTR, 172, 7024 Filderstadt-1.
West Germany

Telephone: (0711) 701096

Circle 29 on reader service card 29
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Meetings

IFIP Congress 77, International Fed-
eration for Information Processing,
Four Seasons Sheraton Hotel, To-
ronto, Canada, Aug. 8-12.

Conference on Algorithms for Image
Processing, Engineering Founda-
tion (New York, N.Y.), Franklin
Pierce College, Rindge, N.H., Aug.
8-13.

Sympesium on Control in Trans-
portation Systems, IFAC. IFIP, and
IFORS, Ohio State University, Co-
lumbus, Aug. 9-13.

Symposium on the Simulation of
Computer Systems, National Bu-
reau of Standards and Association
for Computing Machinery, NBS,
Boulder, Colo., Aug. 10-12.

Applied Superconductivity Confer-
ence,lEEE, Stanford University,
Calif.,, Aug. 17-20.

20th Annual SPIE Technical Sym-
posium and Instrument Display,
Society of Photo-Optical Instrumen-
tation Engineers, Town and Coun-
try Hotel, San Diego, Aug. 23-27.

Parallel Processing International
Conference, IEEE and Wayne State
University, Walden Woods Resort
and Conference Center, Walden
Woods, Mich., Aug. 24-27.

Compcon 76 Fall, tcEE, Mayflower
Hotel, Washington, D.C., Sept.
7-10.

Communication 76, Montan Aus-
stellungs GmbH, (Mulheim a/d
Ruhr, West Germany), Gruga
Messe Halls, Essen, West Germany,
Sept. 7-10.

1976 International Machine Tool
Show, National Machine Builder’s
Association (MclLean, Va.), Inter-
national Amphitheatre and Mc-
Cormick Place, Chicago, Sept. 8-17.

Oceans 76, Marine Technology
Society and IEEE, Sheraton-Park
Hotel, Washington, D.C., Sept.
13-15.

Electronics/July 22, 1976
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Galileo is not the little old

Galileo Electro-Optics Corp.
isn’t little nor relatively old. And
no, we don’t make wine either.
Galileo is simply one of the:
world’s largest producers of opti-
cal communication cable,

Our new Galite"™ family con-
sists of five completely different
types of opticai communication
cable. Because the Galite fam-
ily is the widest range of cables
available anywhere, we can
thus service your particular
needs best.

All Galite cables are immune
to electromagnetic interference
(EMI/RFI), are much lighter
than coaxial cable, eliminate cross talk between
channels and have a higher information carrying
capacity than conventional cable. And all are avail-
able right now from current stock.

Galite 3000 :s a truly new and unique optical
communication cable. And because of our exclusive

paValley winemaker.

rights to a patented glassmaking
process, Galileo is its only source
in North America. These fibers
are constructed of high purity
glass to reduce attemuation. The
cladding glass, deposited by this
patented process, is impervious
to organic solvents and retains
its untique propertiesat temper-
atures where plastic fibers
detertorate.

Galite 3000 is a step index
optical fiber for transmitting
data primarily from 70 to 330
meters/230 to 1100 ft. This range
accommodates most current
market applications such as link-
ing computer terminals, shipbeard and aireraft com-
munication and eontrol systems, and automated
process controls.

For more information, write: Galileo Electro-Optics
Corporation, Galilee Park, Sturbridge, Mass. 01518.
Or call us at (617) 347-9191.

I'magine whai we couldd be doing for you vight non.

Galileo Electro-0ptics Corp. Gaiieo Fark, Sturbridge, Massachusetts 01518, (617) 347-G191

Circle 31 on reader-service card




Our $995'CPUiis
actually less than half
the price of the 8080

or 6800 CPU.

And it's just the beginning of your
saving. On-chip RAM, ROM and
timers make an even bigger
difference. Difference in cost.
Difference in reliability and dif-
ference in manufacturing time.
Tne following is the whole price/
performance story of our F8
system, from minimum config-
urations to expanded systems.

(I} 1o

64 BYTE RAM

CLOCK
AND CONTROL
CIRCUITS

3850
F8 CPU

1K BYTE ROM

INTERRUPT
LEVEL

3851

PROGRAMMABLE
EOIRSY) TIMER

170

Lowest cost configuration

Our minimum configuration F8 is
perfect for controlling home appli-
ances, braking systems, vending
machines, 1gnition systems and
other uses with modest memory
and /O requirements.

Two chips do it all-a $9.95 PSU
(Program Storage Unit) and F8
CPU (Central Processing Unit) for
$9.95. The CPU is an 8-bit device,
with a cycle time of 2 micro-
seconds. It's the heart of all F8
microprocessors. It includes 70
instructions, 64-byte RAM
(Random Access Memory),
instruction register, accumulator,
16 individualty controllable /O
lines, power-on reset, on-chip
clock and control lines to other
devices.

The PSU features a 1K byte ROM
(Read Only Memory), program
counter, 16 individually controltable
I/O lines, 8-bit data port, stack
register, incrementer/adder, and
programmable timer and interrupt.

We're the only manufacturer in
the world to offer this 2-chip
performance. The 8080 requires
7 chips (9 chips with timer) to do
the same thing.

"o 10

64 BYTE RAM

3850 CLOCK
F8-CPY AND CONTROL
CIRCUITS

2K BYTE ROM INTERRUPT
LEVEL

3857
F8 2K PSU-MI

PROGRAMMABLE
TIMER

STANDARD
MEMORY
DEVICES

Double the

pmgraln o o
Storage 64 BYTE RAM

If you need more
program space,

just substitute PSU's.
Our new 2K
byte PSU offers +8%6

twice the ROM £8.2K PSU
for only $14.95. 110 170

3850 CLoCK
F8-CPY AND CONTROL
CIRCUITS

2K 8YTE ROM

INTERRUPT
LEVEL

PROGRAMMABLE
TIMER

Builtin interface to
external memory

But suppose you
need a couple of 4
RAM's added to ~
your CPU and
2K/PSU. Again,
substitute PSU's
for one with a
built in
memory inter-
face. Avoid
paying for extra g
chips. Order our new
2K/PSU-MI for $14.95.

This is super microprocessor
power on 4 chips.

The 8080 takes 10 chips (12 with
timer) to do the same thing.

Fairchild’s $995

E8 Microprocessor

the Cost
Twice the Versatility

32
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A system that needs
no ROM

If you don't
want to commit
to ROM, con-
sider inter-

facing RAM
and/or PROM (Pro-

1o

grammable Read
Only Memory) directly

64 BYTE RAM

3850
F8-CPY

CLOCK
AND CONTROL
CIRCUITS

into the CPU. This
approach is ideal when your
production run is under

1,000 units, and for develop-
ment prior to long production
runs.

This F8 configuration uses

3853

INTERRUPT
LEVEL

F8-5MI

PROGRAMMABLE
TIMER

only four chips: a CPU, a
$7.45 SMI (Static Memory

STANDARD MEMORY
E!
RAM PROM OR ROM

Interface with interrupt and
programmable timer) and two 2K
PROMSs. Competitors take twice as
many chips to do the same thing.

Where more O is needed

By adding our $6.45 PIO Q&D;Q

(Parallel I/0) to this afore-
mentioned configuration,
you gain 16 /O ports,
another level of interrupt
and a programmable
timer. Now you have the
perfect 5-chip micro-
processor

system for 10 10
electronic 64 BYTE RAM
scales,
paper tape
and cas-
sette tape

CLOCK
AND CONTRDL
CIRCUITS

3850
F8-CPY

handlers,
electronic
games,

INTERRUPT
LEVEL

PROGRAMMABLE
TIMER

3853
F8-SM)

3861
PO

INTERRUPT
LEVEL

PROGRAMMABLE
TIMER

™

traffic fight
control,
cash reg-
ister and
similar
applications.

Competitors take 10 chips to do
the same thing.

STANDARD
MEMORY
DEVICES

Electronics/July 22, 1976
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Memory intensive
systems
In memory intensive applications
like message concentrators,
floppy disc controllers, and store-
and-forward mes-
sage switching
you'll enjoy big
benefits with the
F8's DMI (Dynamic
Memory Interface).

This $7.45 device
fits between your
CPU and dynamic (or static)
memory WITHOUT A MEMORY
REFRESH CHIP

Wo

9 Memory refresh

3850
F8-CPU

64 BYTE RAM

logic is built into the

CLocK
mocovrol | DM, and operates

CIRCUITS

3852
F8.0MI

in sync with the
CPU. Your CPU
never stops.
There's nocycle
stealing. No
performance

MEMORY
REFRESH
LOGIC

degradation.
We are the only

DYNAMIC OR
STATIC MEMORY
DEVICES

manufacturer in
the world to

offer this advantage.

A supercharger for this memory
intensive configuration is DMA
(Direct Memory Access).
This $5.95 option
comes in one
chip. It creates
a direct link
between your
memory and
external data.
All functional
and internal
system timing
is built in. The DMA

Vo

LD can run at 500K

3850
F8-CPU

i ¥ byteslsec and never
slows down the rest

CLOCK
AND CONTROL
CIRCUITS

of the system.

3852

3854

v
MemoR F8 DMA

REFRESH
LOGIC

o

DYNAMIC OR
STATIC MEMORY
DEVICES

]

EXTERNAL
UNIT

Expand vour system
'nterchangeability and
compatibility are maximized for
you. Al inter-component timing 1s
built in. Gang PSU's. Add PIO’s.
Daisy-chain multiprocessor
systems.

To cut design time even more,
you'll enjoy our Formutator.™ Think
of it as an instant breadboard - a
system developer, tester, debugger.
and more. Of all hardware/software
development aids on the market,
this one is easiest to operate.
Easiest to understand.

Discover how easy it is to assembie
your own micrprocessor. We
provide a spectrum of hardware
and software development aids.
Everything yoL need including
kits, hardware simulators and full
program development support.

And then we will show you how
to do it all, step by step in our
brand new brochure,"THE PATHS
OF LEAST RESISTANCE - Four
Optimum Ways To Bring Your
Microprocessor Product To Market”
Write us now, your competitors
probably will. We know ours wil.
Fairchild Micro Systems

1725 Technology Dr San Jose,
CA 95119 (408) 998-0123

e e
FAIRCHILD

Circle 33 on reader service card
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Hot-moided resistors provide
low temperature coefficient
and unmatched reliability.

The Resistance Temperature Coefficient of Allen-Bradley hot-molded fixed resistors is
typically less than 200 PPM over the entire resistor range shown in the normal equip-
ment operating temperature of +15°C to +75°C. Excellent RTC ratings have al-
ways been an Allen-Bradley benefit. And consistency of Allen-Bradley resistors
means repeatable results and tight performance patterns. Allen-Bradley
resistors offer the lowest cost—on the board—where it counts!
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is unsurpassed. Over 700 Insulation and resistance characteristics offer out-
million unit test hours with- element integrally molded standing protection against
out a single failure. into one solid structure. surges and transients.

ALLEN-BRADLEY

Electronics Division
Milwaukee, Wisconsin 53204

EC113
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Packaging twist
keeps 10-A relay
price below $3

HP signs first
distributor deal

RCA processor to
control |atest
nuclear bomb

Burroughs 800 family
gets a new member

Electronics/July 22, 1976

A novel packaging concept will shortly allow Theta-J Relays Inc. to
introduce a solid-state relay that’s rated at 10 amperes and will sell for
less than $3 in quantities of 10,000. Edward T. Rodriguez, the company’s
chairman and technical director, says the price of the ac unit will be $7
or $8 less than that of comparably rated solid-state relays on the market
today.

The package will accommodate units with ratings from 4 to 20 A and
is essentially a slightly longer and higher TO-220 package. The trick is
that the triac output portion of the circuit is actually the base of the package,
with the triac’s posts serving as solder or weld posts for the photocell
that Theta-J uses in its relays. The top of the triac package also supports
the power transistor that completes the relay circuit. Rodriguez looks for
applications in photocopying equipment and large appliances, such as
washers, dryers, and dishwashers.

Hewlett-Packard Co., Palo Alto, Calif., has made its first move into
marketing its instrumentation products through distributors. HP has
signed Elmar Electronics Inc. in Mountain View, Calif., part of the
Electronics Distribution group of Wyle Laboratories of El Segundo, Calif.
Elmar will stock the low-cost digital troubleshooting gear—including logic
probes, pulsers, clips, comparators, and current tracers—made by HP’s
Santa Clara division,

Although HP has marketed the components produced by its HPA division
through distributors, it has not followed some of its competitors into
instrument distribution, but continued to handle the lines through a field
sales force.

In what must be the most explosive application yet for the microprocessor,
Sandia Laboratories’ newest thermonuclear weapon will be controlled by
RCA Corp.’s 8-bit Cosmac 1802. Sandia chose to use a microprocessor
in its B77 megaton-range bomb for the same reasons hundreds of designers
have: the need for compact, cost-effective decision-making.

As the first bomb to be developed in 15 years for missile warheads and
artillery projectiles, the B77 succeeds two other weapons and offers a wide
range of delivery options: free fall, radar-fuzing, contact-fuzing, and several
types of parachute drops, in addition to backup modes. The microprocessor
makes several dozen decisions that formerly required relays, switches, and
discrete hardware. With the new design, *‘the weapon can respond to digital
transmissions from the aircraft, as well as the traditional 28-volt signals,”’
says Sandia.

With its B 6800, the Burroughs Corp. of Detroit has added a new series
to its 800 family of medium- to large-scale computers. The family started
last year with the B 2800, B 3800, and B 4800 [Electronics, Dec. 25,
1975, p. 36].
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Is $5.99 the lowest
price calculators
can reach?

Ohio-Nuclear denies

EMI charges over

tomography patents

36

FCC approves
standard for
phone plugs, jacks

Electronics newsletter

The systems feature multiprocessor architecture with central processors
operating at 6.7 megahertz, four input/output processors, 16 data-commu-
nications processors, and up to 15.7 megabytes of directly addressable
core memory. The B 6800 has more than twice the performance of
the earlier B 6700 systems, but maintains machine-code compatibility.
Purchase prices range from $778,000 to $4,019,800.

Although the earlier models in the 800 family used semiconductor
memory—bipolar in the B 4800 and MOS in the B 2800 and B 3800—the
B 6800 uses planar core memory *‘‘because its performance and cost per
byte are more cost-effective for this particular system,’’ according to a
Burroughs spokesman. A multichip microprocessor similar to the central
processor of the recently introduced B 80, a small general-purpose system,
[Electronics, May 13, p. 38] is built into a maintenance processor to
monitor system operation and aid service personnel in running diagnostic
software.

How low can calculator prices drop? Nobody knows for sure, but the $5.99
price tag placed on a five-function, 8-digit model by a Los Angeles
discount drug chain must be close to the floor. The manufacturer, APF
of New York, confirms that this is the lowest price yet for its Mark 40
model, and adds that this is as cheap as it can go.

The firm’s calculators, built around a General Instrument logic chip,
are made in Japan. The Mark 40, not surprisingly the low model in the
line, has four arithmetic functions and a percent key. A year ago it was
priced at $15.99, and it still sells for $9 to $10 in some parts of the country.

Ohio-Nuclear Corp. denies charges brought by Britain’s EMI Ltd. that
it has violated nine EMI patents covering computerized axial tomog-
raphy, a body-scanning technique. Richard S. Grimm, president of
Technicare Corp. of Solon, Ohio, the parent firm of Ohio-Nuclear, says,
“EMI’s causes of action are lacking basis in fact and are inconsistent.”’
The British firm’s suit was filed in U.S. District Court in Cleveland.

Interconnection of non-Bell telephone equipment took a major step forward
in mid-July with the issuance of the nation’s first standard specifications
for plugs and jacks by the Federal Communications Commission. That
the specifications adopted for interconnecting all hardware except PBX and
key systems were those of American Telephone & Telegraph Co. proved
no surprise, although the detailed conditions attached to AT&T licensing
and fees chargeable to other manufacturers in the 100-page order evoked
strong interest. Independent equipment makers are now anxious to get
standards developed for PBX and key systems as well [Electronics, April
29, p. 26].

Inpterminating its Docket 20774 with the ruling, the FCC praised the
AT&T designs as ‘‘technically and economically sound,’” adding that it
found no others that were ‘‘more versatile or cheaper to produce.”’ Cited
in the order are modular plugs with either six or eight ‘‘positions’’—a
term FCC says refers to *‘pins’’ since all plugs do not always have a
full complement of pins—and mini-ribbon connectors with 50 positions.
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Bu our boards

now 1f you want

to stop buying them later.

If you’re thinking of making your own micro-
computer boards sometime in the future, ours are the
only boards to buy right now.

Because the chips on our microNOVA boards
are the same ones you can buy in the microNOVA
chip set.

Which means you can switch irom microNOVA
boards to our microNOVA chips anytime you want.

The microNOVA board is a tull 4K micro-
computer. With a number of standard features.

Like power-fail/auto-restart. Real-time clock. NOVA
instruction set with hardware stack. Hardware
multiply/divide. Data channel logic.

Yet all the above computer costs only $589,in
OEM quantities of 100#

Which is a lot of computer for a little money.

Because it’s a NOVA computer, the mieroNOVA
board comes with powerful run-time software. Like

RTOS, our NOVA-compatible, field proven realtime
executive. And it runs both Assemblerand FORTRAN.

And because the microNOVA board comes from
Data General, it comes with the manuals, iechnical
publications, services, training courses and seminars
you’d expect from a large minicomputer company.

Yet the microNOVA 4K board is only one member
of an entire family. Besides the board (and all the
supporting boards), you can get complete develop-
ment systems. Or you can get completely packaged
MOS minicomputers. Or chip sets that include the
mN601 CPU, plus all the supporting chips.

So if you want to end up in the chips, call our
toll free number, 800-225-9497. (Unless you're in
Massachusetts. In which case, call 1-617-485-9100,

EXT. 25009. .
" microNOVA:
A giant reduction in the NOVA line.

DataGeneral

Data General. Route 9, Southbora, Mass. 0177 2 (617) 485-9100). Data General (Canada) 1.td., Ontario.
Data General Europe. '5 Rue l.e Sueur. Paris 75116, France. Data General Australia, Melbourne ((03) 82-1 351
*Prices quoted are FOB Southboro and apply to the U.S. Fixes exchided. NOVA 15 a registered trademark of Data General Corporation.
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I'he Hard Hats




Introducing the first microcomputers
tough enough to survive in the real industrial
world. And, at a price you can afford.

The PCS 180 Series. From single board mi-
cros for under $300* to packaged systems with
integrated CRT and full ASCII keyboard for
$995*. Microcomputers that won’t cook in
sealed enclosures. With memories that stay up
when the power goes off. No one can beat the
price. No one can best the performance.

PCS 180s are designed for dirty, corrosive
environments. Gathering, analyzing, and sorting
data. Monitoring instruments. Starting, stop-
ping, and regulating events. Even communicat-
ing with other computers. No matter what the
application, there’s a PCS 180 ready to put on
its hard hat and go to work for you.

SUPERPAC 180. The most advanced
general-purpose microcomputer on the market
today. Priced at $995*, the SuperPac 180 gives
the system builder both full ASCII keyboard
and CRT display capability in a single, low-cost
attractive package. Desk-top or rack-mounted,
SuperPac 180 includes a PCS 1806 microcom-
puter, as well as a four-slot chassis, power sup-
ply, and self-contained keyboard and CRT con-
trol unit. The SuperPac 180 provides 16 lines of
16 or 64 characters, 1024 directly addressable
character locations, programmable cursor, blink,
and reverse video capabilities.

MICROPAC 180. A low-cost, rack-
mountable industrial microcomputer system
priced at $695*. The MicroPac 180 includes a
PCS 1806 microcomputer, as well as a four-slot
chassis, power supply, and industrial front panel
with on-off switch and status indicators.

PCS 1810. A single board micro with 256
bytes of CMOS RAM, plus provisions for up to
IK bytes of RAM and 3K bytes of EROM/
ROM. The PCS 1810 features power fail/auto
restart and built-in battery backup that can sup-
portthe CMOS RAM for up to 10days. The unit
alsoincludes a crystal-controlled clock, 16digital
inputs and outputs, a serial I/Oport, a tri-state
bus port, and DMA capability. All for $290*.

For applications where built-in battery back up

*In quantities of 50
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is not important and where more memory is re-
quired, PCS offers the 1806 with 1K bytes of
RAM and provisions for 7K bytes of EROM/
ROM. All for $265*.

Both microcomputers are available with stan-
dard four, eight, and twenty slot chassis with
power supply at prices starting at $450%*.

All PCS microcomputers offer a full range of
peripherals designed to enhance program de-
velopment and support production systems. PCS
software permits easy * ‘trouble shooting’’ and
saves programming time by eliminating much of
the duplication and repetition that program writ-
ing often involves.

Whether you’re an OEM or end user,
whether you buy in small, medium, or large
quantities, PCS offers a cost-effective solution
to your automation problem. Equipment in
modular construction that makes configuring,
changing or expanding a system easy, economi-
cal, and trouble free.

PCS systems — a new era in process control.

. Please send me more information about [0 PCS single board <
- microcomputers [ the micropae 180

. O Please have a salesman call.

: Name o Tite
g(‘ompuny _ ; S __
?Strcct . s
PCiy State _ o
Telephone _ Zip

Process Computer Systems, Inc.
5467 Hill 23 Drive, Flint, MI 48507 313-767-8920
TWX-810-235-8667
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If you haven’t had

a Model 3500 demo vet
here are 7reasons
why you should.

Data Precision’s Model 3500 5% digit multi-
meter gives you more at reduced costs.

l BCD Output and Digital Control

® Parallel BCD output and digital control signal
capability at no extra cost.

Ratio Measurements

® DC/DC and AC/DC ratio measurement capa-
bility at no extra cost.

3 High Normal Mode and
®

Common Mode Rejection

Model 3500 performance is significantly more
effective in rejecting normal mode and common
mode signals up to 80dB NMRR and up to 160dB
CMRR.

4 Hi-Frequency Measurements
[ J

The Model 3500 AC voltage measuring capa-
bility is specified up to 100KHz.

40 Circle 40 on reader service card

5 High and Low Range ACV
®*Measurement Capability

Provides a measurement capability of AC volt-
ages on 5 range scales, including the low scale with
14V resolution and a high scale to 700 volts RMS.

6 Zero Stability
( J

Model 3500 incorporates Tri-Phasic '™ auto-
zeroing performance eliminating the need for zero
adjustment between measurements on any range
and any function.

7. Price *

High quality performance and accuracy for
$995 complete.

The Model 3500 has a 6 months basic DC
accuracy of +0.007% of reading +1 LSD, full auto-
ranging from 1 microvolt to 1000V (DC or AC peak)
and 1 milliohm through 12 Megohms resistance,
20% overranging and an easy-to-read % inch
planar display.

The Model 3500 also features our Tri-Phasic ™
conversion cycle, Ratiohmic'™ resistance mode, and
Isopolar '™ referencing, circuit techniques that

increase performance and decrease price.

*Price USA

To arrange an immediate demonstration or for
technical data and a comparative analysis of the
Model 3500 contact: Data Precision, Audubon
Road, Wakefield, MA. 01880 (617) 246-1600.
TELEX (0650) 949341.

EDATA PRECISION'

...years ahead
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Larger cells,

solar concentrator
yield more power

Key to work at Sandia Labs
is fabricating silicon cells
that are 15% efficient and
can withstand extreme heat

The photovoltaic conversion pro-
gram heaps most of its attention—
not to mention study contracts and
hardware purchases—on the hunt
for a low-cost solar cell. However,
there’s a different approach that is
making considerable headway:
Sandia Laboratories’ so-called ““con-
centrator subsystem.”

Sandia, in Albuquerque, N.M., is
working for the Energy Research
and Development Agency. The ap-
proach uses a plastic Fresnel lens to
intensify sunlight by focusing it on
each larger-than-conventional sili-
con cell. The concentrator increases
electrical output and is able to
achieve a given wattage with fewer
cells. By contrast, the low-cost-cell
program at Jet Propulsion Labora-
tories hopes to make photovoltaic
power competitive by finding
cheaper ways to fabricate and as-
semble the silicon cells.

The keystone of the Sandia
method is silicon cells, developed by
Sandia, that are at least 15% ef-
ficient in converting sunlight to elec-
tricity. By comparison, the NASA
standard from which ERDA mea-
sures is 13% efficiency. “We feel
fairly certain of fabricating these
15% cells within the next few weeks
since we're already getting 14%,”
states Jerry G. Fossum, who, along
with Edward L. Burgess, spearheads
the effort. Sandia has to design and
build its own cells not only to
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achieve efficiencies not available
from vendors, but to get cells that
withstand high temperatures—in the
100° C range—caused by the “multi-
sun” approach.

Better design. Three principal im-
provements in cell design clear the
way to 15% efficiency on a repeat-
able basis in volume production,
they point out. Most important is
the wafer’s optimized pattern of the
active element: a wagon-wheel-like
shape with spokes tapering out from
the center. An enclosing ring on the
perimeter of the cell acts as the
main electrode, and the spokes are
collectors. Using a circular elec-
trode, instead of the usual center
“bus bar,” has several advantages,
Fossum says. One is that it greatly
reduces the shadowing effect that
inhibits " efficiency of conventional
cells; it also makes better contacts
than a bus bar. Finally, in preparing
photolithographic masks for pro-
duction, the circular pattern is much
easier to align.

The second improvement is to
lower the resistivity of the substrate,
to 0.3 ohm-centimeter from | to 2
ohm-centimeters. This minimizes
relative degradation of voltage at
high-temperature operation. And
third, a p* diffusion technique on
the cell back produces better ohmic
contact for higher currents.

The Sandia developers are con-
vinced that they can reach 18% effi-
ciency by improving present tech-
niques, but believe that is the
ultimate level possible with single-
crystal silicon junctions. The most
serious limitation of silicon is an in-
herent material contamination that
keeps carrier lifetime short.

With these 15% cells, which oper-

]

Bright outlook. Sandia Labs' approach to
solar energy uses a Fresnel lens to concen-

trate the sun's rays on a cell. Technique is
called a concentrator subsystem.

;
ad 2

ate at a “50-sun” illumination level,
Sandia is ready to put together a
prototype 1-kW photovoltaic test-
bed array. This wiil use 135 lenses
and 135 cells (about 7.4-w output
each) to produce, not only the 1 kw
of electrical power, but by integrat-
ing it with a backup system to be
heated by resulting high tempera-
tures. an additional 5 kw.

Sandia will ask for bids next year
on a 10-kw system as the next step
toward operating a 100-kw unit in
1978. At that point, before which
Fossum and Burgess see no tech-
nological obstacle, they feel the con-
centrator multisun approach will
start to prove more cost-effective
than the one-sun, flat plates in the
JPL program.

Based on the 100-kw system,
which uses two-axis tracking, the
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Sandia concentrator system in vol-
ume production could supply
energy costing about $150 per
square meter of silicon, the team
predicts. This is equivalent to $1 to
$1.50 per watt. Both are enthusiastic
about further improvements, proj-
ecting that 1978 performance can be
doubled by 1980, based on today’s
15% cells, operating at 100-sun illu-
mination levels.

At JPL, Robert Forney, who man-
ages the low-cost-silicon-cell pro-
gram, says the Sandia 1978 energy
cost projections, converted to a flat
solar array operated without a con-
centrator, are equivalent to about
$500/m?=, or 85 per watt. This repre-
sents JPL’s 1979 goal, he says. “But
they can’t be compared on a one-to-
one basis,” he cautions, since each
“works better than the other” in dif-
ferent areas. The concentrator, for
example, needs bright sunlight to be
effective, and its high-temperature
operation calls for some kind of
cooling. Also, as the JPL program
succeeds in bringing down silicon-
cell price, the concentrator would
benefit considerably. O

Consumer electropics_

Color-TV imports
spur U. S. defense

The Little Big Horn for America’s
color-television-receiver makers
may be refought at 701 E. St., N.W.,
Washington. D.C., home of the In-
ternational Trade Commission.
That’s where GTE Sylvania Inc.. and
its Philco subsidiary, are calling
themselves General Custer and are
labeling Japan’s five major color-Tv
manufacturers the Indians. Sylvania
and Philco say they and other U.S.
set makers are about to be mas-
sacred in this country by a Japanese
conspiracy to take over the $2.7 bil-
lion U.S. color-TvV market—the only
home-entertainment electronics
market not yet lost to offshore pro-
duction—and they want the ITC to
stop it.

Jurisdiction. But the ITC, caught
in a jurisdictional dispute with the

42

Some Federal analysts of the U.S. television industry believe domestic man- |
ufacturers will **go all the way'’ and seek Federal protection from color-tele- |
vision imports by appealing for invocation of escape-clause sections of U.S.
tariff laws. Escape-clause rules can be applied by the President if an indus-
try shows that imports threaten its domestic production capability with de-
struction. Although it is invoked only rarely—most recently by the specialty- 1
steel industry—an escape-clause action '‘is probably the best route for ‘

color-television producers now,

says one trade specialist. "It is quicker

than the courts, the Treasury, or the International Trade Commission,”’ he
explains, ‘‘and fewer specifics in terms of the precise nature of injury are ,|

specific form of relief for domestic producers is worked out.”’

needed'’ to get an initial favorable ruling. ' Those details come later when a I

Treasury Department, is unlikely to
decide before August whether or
not it can hear the Sylvania/Philco
complaint. Meanwhile, the latest
figures show Japan’s share of the re-
covering U.S. color-TV market to be
rising sharply from 1975 recession
levels. In the first 1976 quarter, im-
ports from Japan climbed 170% to
426,070 sets worth $75 million, com-
pared to 157.288 sets. valued at
$27.9 million, in the comparable
1975 quarter. The increase gave Ja-
pan a 26% share of the 1.6-million-
set U.S. market for the pertod. more
than double Japan’s 12.5% share of
1.36-million-set market in the first
1975 quarter. The figures are from
the Electronic Industries Associ-
ation.

The Japanese tactic is to go after
the portable and table-model color-
TV market because it accounts for
nearly two thirds of U.S. color sales.
And their success. say U.S. sources.
is based on two major factors: First,
Sanyo Electric took over as Sears.
Roebuck’s supplier when Warwick
dropped out. At the same time,
Panasonic came back into the mar-
ket after virtually sitting out for a
year because of recall problems.
Second, U.S. price leaders—such as
Admiral and General Electric—have
abdicated their leadership to pursue
the high end of the market. They
left Philco as a low-price leader.

The sources also point out that
the Japanese sales are to dealers,
who buy heavily in the first half of
the year. They need price leaders to
draw customers to their stores, and
most of the low-price models these

E =

days are coming from Japan.

The complaint charges that 13
companies owned by Japan’s five
major color-TV manufacturers—Hi-
tachi, Mitsubishi Electric, Sanyo
Electric, Sharp, and Toshiba—have
conspired since 1966 to monopolize
the U.S. market. To pull it off. the
complaint alleges, the Japanese
have been dumping sets and charg-
ing predatory prices below cost, in
violation of U.S. trade laws. But
dumping is “the exclusive jurisdic-
tion of the Secretary of the Trea-
sury.” that department has told the
ITC.

Delay. The Treasury’s claim to ju-
risdiction and its effect on slowing
the proceedings has been likened by
several industry observers to an
antitrust suit by the Zenith Radio
Corp. against 3] Japanese TV manu-
facturers. Filed 22 months ago, that
action is still awaiting trial.

Why Sylvania went to the ITC,
rather than the Treasury. can be de-
duced from this comment by one
Government electronics analyst.
“Treasury found the Japanese were
dumping TV sets in this country in
1971,” he recalls, “but nothing sig-
nificant ever happened after that
judgment. There were no penalties
or restrictions on imports to speak
of, and industry has not forgotten
that.”

Should the ITC be unable to hear
the complaint of Sylvania/Philco
and the Zenith court action is still
delayed. some Federal trade special-
ists expect U.S. manufacturers to
move later this year to limit Japa-
nese imports under escape-clause
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sections of U.S. tariff laws, rather
than by direct appeal to the Trea-
sury [see “"An escape-clause action?”
p. 42]. O

B _Optoelg:tioiitg a

Bell ‘encouraged’
by fiber tests

Having tested an experimental
fiber-optic telephone link for six
months. the Bell System is con-
vinced that the “light pipes™ will
have an important place in commu-
nications systems of the future. The
verdict came at a public demonstra-
tion of the test system in Atlanta.

“These experiments have given
nothing but encouragement as to
the technical feasibility of optical-
fiber communications.” says Joseph
Mullins. head of the digital trunks
department at Bell Laboratories,
Holmdel, N.J. “The big questions,
however, are those of demand and
cost, which will determine much
more than technology how fast and
how extensively these systems find
use.”

Field trials at the Western Elec-
tric Co. cable works in Norcross,
Ga., near Atlanta, concentrated on
communications between central of-
fices. the category telephone com-

Cable TV uses fibers

Bell isn"t alone in looking to fiber optics to solve its transmission and crowd-
ing problems. In New York City, TelePrompTer Manhattan Cable Television
Inc. is using an 800-foot fiber-optic link to carry TV signals from microwave
equipment on the roof of a high-rise building tc its head-end equipment 34
floors below. The signals are then sent over existing coaxial cables to sub-
scribers.

And General Telephone and Electronics Corp. is busily completing plans
for its fiber-optic field trials later this year. The system, which will use fiber
cables supplied by General Cable Corp., Greenwich, Conn.