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BARGAINS GALORE

on LEDs from DIALIGHT

FEATURES:

High luminous
intensity

Dialight’s high brightness 521-
9200 LED is an intense large
area light source that has this
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Quality LEDs are 9¢ each
when purchased in million
piece quantities

i b
LEDs from 100

to 999 are only
21¢ each.
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Low cost typical luminous intensity:
Low power con- @ lg=20 mA = 2.0 mcd.
sumption
IC compatible L _J
Vibration/shock | )
resistant APPLICATIONS:
Solid state re- Panel lighting - Circuit-status in-
liability dicators - Back lighting of an-
Life measuredin nunciators - Alpha-numeric
years displays + Automobile dash-
Wide viewing boards - Appliances - Desk-top
angle calculators - Housewares
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If you need LEDs )
from 1000109999, Even if you only need LEDs
Dialight has them from 1 to 99, Dialight has
for 17¢ each. them for 28¢ each.
L Dl )
' ) F AN .
Y \ ‘
o With this coupon you can get
Quantities from a free LED sample. Send this
10,000 are a low 16¢ coupon to your nearest
each and Dialight can Dialight distributor or give
t fill your order today him a call.
J . _/

( All prices are domestic and subject to change without noticg

DIALIGHT

Dialight Corporation, A North American Philips Company

60 Stewart Avenue,

Brooklyn, N.Y. 11237 (212) 497-7600

\

AVAILABLE NOW FROM
THESE STOCKING DISTRIBUTORS

ARIZONA
Moltronics of Arizona,

Inc.
602-272-7951

CALIFORNIA
Western
Electromotive
213-870-7621
Bell Electronics Corp.
415-323-9431
Fisher/Brownell
408-244-6182

Richey Electronics, Inc.

213-875-2862

Westates
Electronics Corp.

213-341-4411

COLORADO

Meter Master
Instrument Corp.

303-722-5766

FLORIDA

Hammond
Electronics, Inc.

305-241-6601

ILLINOIS
Newark Electronics
312-638-4411

INDIANA
Graham Electronic

Radio Dlstrlbutmg Co.
219-287-2911

MARYLAND

Pioneer Washington
Elect. Co.

301-424-3300

Radio Electric
Service Co.

301-823-0070

MASSACHUSETTS
Cramer Electronics,

Inc.
617-969-7700
DeMambro Supply

., Inc.
617-787-1200

Gerber Electronics, Inc.

617-329-2400
Sager Electrical

upply Co.
617-542-2281
MICHIGAN

RS Electronics
313-491-1000

MINNESOTA
Gopher Electronics Co.
612-645-0241

MISSOURI
Lcomp-St. Louis, Inc.
314-647-5505

NEBRASKA
Scott Electronic Supply
402-434-8308

NEW JERSEY
Federated Electronics
201-376-8900

Resco Electronics
609-662-4000

State Electronics
201-887-2550

NEW YOR
METROPOLITAN AREA
Arrow Electronics,

Inc.
516-694-6800
Harrison Radio Corp.
516-293-7990
Harvey Radio Co.,

inc.
516-921-8700
Melville Radio Corp.
914-592-7100
Peerless Radio Corp.
516-593-2121

NEW YORK STATE
Summit Distributors,

Inc.
716-884-3450
NORTH CAROLINA
Hammond

Electronics of

Carolina, Inc.
919-275-6391

OHIO
Hughes-Peters, Inc.
614-294-5351
Pioneer-Cleveland

Div.
Pioneer-Standard

Electronics
216-587-3600
Stotts-Friedman Co.
513-224-1111
Sun Radio Co., Inc.
216-434-2171

OKLAHOMA
Radio, Inc.
918-587-9124

PENNSYLVANIA
Almo Electronics
Corp.
215-676-6000
George D. Barbey Co.
215-376-7451
Cameradio Co.
412-288-2600

TEXAS
Harrison Equipment

Co,, Inc.
713-224-9131
UTAH

Standard Supply Co.
801-355-2971

WASHINGTON

Almac/Stroum
Electronics

206-763-2300

WISCONSIN
Parts Mart Corp.
414-276-4160

CANADA
Saynor Electronics Ltd.
416-445-2347
L. A. Varah Ltd.
604-736-9252
Wackld Radio TV
bs, Ltd.
613 726 1821
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Product Selector
Guide. 60 pages of
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fault indicators,
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THE NEW WORD IN DATA COMMUNICATIONN

/
T ——— LA
l' A Il / I , a GANT* device. [part = AY-5-1013 & =AY-5-1013A]

1. the first one-package MOS Universal Asynchronous Receiver/Transmitter.

2. a General Instrument LSI subsystem which accepts binary characters from either
a terminal device or a computer and receives/transmits this character with appended control
and error detecting bits. All characters contain a start bit, 5 to 8 data bits, one or two stop bits,
and either odd/even parity or no parity. In order to make UAR/T™ universal, the baud rate,
bits per word, parity mode, and the number of stop bits are externally selectable. The device
is constructed on a single monolithic chip utilizing MTNS P-channel enhancement mode tran-
sistors. All inputs and outputs are directly compatible with TTL/DTL/MOS logic without the
need for interfacing components and with all strobed outputs having tri-state logic.

3. the UAR/T is now available in 30k baud (AY-5-1013) and 40k baud (AY-5-1013A)

versions.

4. newest member of General Instrument’s family of MOS LSI data communication
subsystems yghi B ncludes the Mreg-1008 terminal receiver and the AY-5-1010 and
AY-340 i i i ely available
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For further information call 800-645-9247 toll free (In New York State call 516-733-3107) or write,
General Instrument Corporation, Microelectronics , 600 West John Street, Hicksville, N.Y. 11802.

GENERAL INSTRUMENT CORPORATION
MICROELECTRONICSE
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WHAT THIS COUNTRY
NEEDSN IS A GOOD

s i

- FIRST AP
VYEERRENED * THIS AD 70
@ RPECTIFIER: "o s

SHIPPING
NO\: 50 MILLION

S
RECTIFIER
PER MONTH

-

//’“H
HERE IT IN...GENERAL INSTRUNMENT’S 1N10041

IV = 400V
lo=10A:75°C

NGO04 - >
le=5.0pA < 25°C
o) mmo g%
"F = 'o"' @ 'o"“ @ 2., 'A
*Conditions of Sale For complete information write: General Instrument Corporation,
Minimum Order Quantity : 25,000 units scheduled within 90 days Dept. F, 600 West John Stregt, ch'ksville, N.Y. 11802, or Fa"' in
Minimum Delivery : Minimum Shipment 10,000 pcs. New York: 516-733-3333; in Chicago: 312:338.9200; in Los
Packing : Bulk Packing, 2000 unit/box Angeles: 213-781-0489. In Canada, call or write: General Instru.
Marking : Cathode Banci 1N4004. G). Date Code ment Canada, Ltd., 61 Industry Street, Toronto 337, Ontario,
AQL: 1% ! ' Canada, Tel: 416-763-4133. In Europe, write: General Instrument

Europe S.P.A., Piazza Amendola 9, 20149 Milano, Italy. In Ger-
many, General Instrument Deutschland, Neumarkter Strasse 61,
8-Munich 80, West Germany. In France, 11/13 Rue Gandon, 75
Paris 13e France. In the U.K., write General Instrument (U.K.)
Ltd., Cock Lane, High Wycombe, Buckinghamshire, England. tn
the Far East, write General Instrument of Taiwan Ltd., P.O. Box
22226, Taipei, Taiwan. In Japan, General Instrument Interna.
tional Co. Ltd., Fukide Building No. 17 Shiba Fukide.Cho, Minato-
Ku, Tokyo 106, Japan.

Specifications : per EI1A

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR COMPONENTS
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The cover: Designing a tast counter, 114

A direct-reading 500-MHz counter when no
500-MHz logic is available? How H-P engi-
neers overcame this and other problems on
their way to an instrument with 2 pico-
second resolution is the subject of the latest
article in Electronics’ series of product de-
velopment profiles. .

ESP—a new medium for messages? 82

At a one-bit-per-minute rate, communi-
cations received by extrasensory perception
are unlikely to put the telephone company
out of business just yet. But the potential of
this novel form of energy is attracting in-
creasing attention from scientists and from
engineers.

Raster-scan tube cuts graphic terminal cost, 95
Computer data can be reformatted in real
time by a new scan-conversion algorithm
for display on an inexpensive raster-scan
monitor. Interaction with the computer is
also easy.

Auto radar tightens seat beits in collision, 107

Two Japanese companies have developed a
pulsed-doppler radar for automobiles.
Mounted on the car front, it senses when a
crash is inevitable and activates restraint de-
vices—air bags or seat belts—that ensure
the passengers' safety.

And in the next issue . . .

Special report: the renaissance in logic

technology . . . a round-up of the Inter-

national Solid State Circuits Conference
. liquid cooling for high-power semicon-

ductors.
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Publisher’s letter

0ur series of Product Develop-

ment Profiles continues in this is-
sue with the story behind the design
of Hewlett-Packard’s new HP-
5345A, successor to one of the most
successful counting instruments ever
built.

When we started the series, just a
year ago, we covered products that
had already achieved market suc-
cess. Now, we have broadened our
definition to include current devel-
opment efforts, efforts where ulti-
mate success can not yet be a crite-
rion.

Instead, we are focusing on the
design effort itself, stressing projects
that show the unusual combination
of market-need awareness, technical
innovation to meet that need, and
an effective organization both
within the company and with other
companies to produce the product.

We started the series because we
feel that there are still a lot of les-
sons to be learned about applying
state-of-the-art technology to build
a successful product. And over the
years, we will be picking more prod-
uct-development efforts to highlight.

We already have a number in
mind, but maybe you have a par-
ticular interest in reading about how
a certain product came into being. If
so, let us know, and we’ll home in
on those that are voted the most in-
teresting by readers.

nold of our Washington bureau, one
of the few newsmen at the briefing,
rounds up the joint Government ef-
forts to promote these international
sales—and the factors that make it
so tough for U.S. companies to com-
pete.

The FAA’s presentation, which in-
cluded talks by officials from the
Commerce Department, the State
Department, and the Export-Import
Bank, served to spotlight the contin-
uing barriers to the penetration of
U.S. products—soft loans from other
countries, strong backing of foreign
companies by their governments,
and even the tendency for newer na-
tions to buy from the former colo-
nial powers.

ill ESP ever be a practical

means of communication?
There is enough serious research go-
ing on now in extrasensory percep-
tion to raise that question—not the
older “Is there such a thing as ESP?
As you’ll find in the thought-pro-
voking Probing the News article on
page 82, NASA has conducted ESP
experiments with astronauts, and a
scheduled session at the IEEE Inter-
con next month will detail some of
the current work in parapsychology,
which is quite wide-ranging. After
reading our article, perhaps you’ll
agree that there’s more to ESP than
meets the eye.

lectronics industries represent-

atives showed up last month for
an FAA briefing on the expanding
market for avionics and related elec-
tronic gear in the two thirds of the
world that includes Asia, Africa,
and the Pacific. Perhaps the Peo-
ples’ Republic of China stands out
as the brightest potential market.

In the article on page 89, Bill Ar-

The index of articles published in

Electronics in 1973 will be avail-
able shortly. For a copy, circle num-
ber 460 on the reader service card
inside the back cover.
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Sine, square and triangle waveforms from
0.002Hz to 2MHz at a price you can handle.

If you're in the market for a low-cost, versatile
function generator, we've got the unit for you.
Model 5700 is the little big man of our 5000 series,
with multifunctions, balanced output and a general
versatility unmatched at the price. It features a
1000:1 tuning dial, covering the whole audio
spectrum on one frequency range. The 50 ohm
single ended output and 600 ohm balanced output
are controlied by a common attenuator. An auxiliary

square wave output enables synchronization, gating
and blanking. Model 5700 is the ideal choice for a
broad range of electronic applications from research
to calibration. With this performance at a bargain
price why shop around?

For fast action, call (617) 491-3211, TWX 710
320 6583, or contact your local KH representative
listed below.

WLl noHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Massachusetts 02139

SALES OFFICES: ALA, Huntsville (205) 534-9771; ARIZ., Scottsdale (602) 947-7841. CAL, Santa Clara (408) 243-2891, Inglewood (213) 674-6850; COLO., Denver (303) 934-5505
CONN., Glastonbury (203) 633-0777; FLA., Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND., Indianapolis (317) 244-2456; MASS.,
Lexington (617) 861-8620; MICH., Detroit {313) 526-8800; MINN., Minneapolis (612} 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-3639; N.J., Haddonfield (609)
795-1700; N.M., Albu%uerque (505) 299-7658; N.Y., E. Syracuse (315) 437-6666, Rochester (716) 328-2230, Vestal (607) 785-9947, Elmont (516) 488-2100; OHIO, Cleveland (216)

261-5440, Dayton (51

) 426-5551; PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 621-0040, Richardson (214) 231-2573; VA, Alexandria (703) 354-1222. WASH., Seattle (206)

624-9020; CANADA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Vancouver, British Columbia (604) 688-2619
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More
oW
100

at less cost,

with Intronics’
Modular
Power Supplies.

Intronics’ SM2000/5 modular power supply
offers you more power for your money . . . up
to 10 watts of output power. Plus, a compact
size that makes this unit the natural choice to
power your IC logic circuitry.

All Intronics’ modular power supplies are
designed for easy use and trouble free
operation. Outstanding characteristics include:
preset voltages to = 0.5%, output short
circuit protection, low ripple, wide operating
temperature range with no derating, 50 to
440 Hz operation and 50 meg ohm
transformer isolation.

Exercise your buying power. Specify Intronics’
Model SM2000/5 modular power supply for
your IC logic circuit applications.

[ ] e
intronies
N
57 Chapel Street, Newton, Massachusetts 02158 U S A
617-332-7350, TWX 710-335-6835

Overseas call

Brussets, Belgium 13-73-84
Maidstone. England 54224
Helsinks, Finland 11123
Pans. France 9077844

Munich, Germany 524181
The Hague. Holland 678380
Milan, Italy 9043983

Zunch, Switzerland 93-31-61
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Readers comment

Arguing the energy crisis

To the Editor: Your editorial,
“Apollo and the Arabs,” [Electron-
ics, Dec. 6, 1973, p.11] still avoids
the central issue of the energy prob-
lem. Cosmetic measures, such as re-
ducing speed limits, will actually use
more fuel—not less. Over 60% of the
driving is in urban areas at speeds
already below 50 miles an hour. Re-
ducing to 50 the 12% that travel 70
mph or more will save less than 1%
of the annual national consumption,
but at an annual cost of over $6 bil-
lion in lost time and efficiency. This
fuel saving will be more than offset
by the stop-and-go freeway situ-
ations that develop from the “back-
ward-wave-oscillator” effect at or
below critical speeds, which are
right around the new speed limits.

Our problem is not energy short-
age; it is inept Government and too
much of it. Remove all taxes of all
kinds and all Government controls
from new wells and refineries, from
the profits there derived, from the
products there produced, and from
the employees producing them, and
watch how fast we will get an over-
abundant supply of fuel at prices far
below what we currently experience.

Apply that same philosophy to
high-energy, low-weight, low-cost
storage batteries and nuclear-power
sources, and by the time our world
supply of fossil fuels is indeed ex-
hausted, we will be moving with all-
electric propulsion and electronic
control systems far beyond anything
we know today. It is time we recog-
nize the fact that more Government
is the last thing we need.

R. W. Johnson

Ben Lomond, Calif.

To the Editor: Your editorial on the

energy crisis [Dec. 6, 1973, p. 11]

and the delinquent manner in which

the Administration is handling the

situation certainly calls for a loud

hurrah. Someone with a loud voice
is saying what we all think.

This crisis presents a problem to
the Government. Investments in
money and materials in the fuel in-
dustry are of gargantuan propor-
tions, so we are not talking about a
throwaway item in proposing an al-
ternative to the hydrocarbon-fuel
economy, even if it is stretched over

a period of a few years.

The alternative to the hydro-
carbon solid- and liquid-fuel econ-
omy is, of course, hydrogen. To con-
vert to this, some very important
problems need solving. The most
important are storage and portabil-
ity. Availability of hydrogen is, of
course, no problem. If the portabil-
ity problem, in particular, is solved,
everything else falls into place.

The electronics industry can help
by being scientific enough to realize
that, in the long run, there is no
other alternative and that immedi-
ate action is required. Put pressure
where it is necessary because, in
solving this problem, the electronics
industry solves its own.

Frank Watlington

Palisades Sofar Station

St. Davids, Bermuda

To the Editor: My suggestion is to

gradually deregulate the economy

and then separate completely the

Government from the economy in

order to prevent intervention, and

hence, interference; that is, com-
plete laissez-faire capitalism.

Phases I through IV, the beef
crisis, and now, the energy crisis,
should have taught us that the best
the boys in Washington can plan is
chaos. A free market, with no con-
trols and no favors, is self-regu-
lating. There are no abrupt changes,
and hence, no crises.

Edward W. Rummel
Scott Graphics Inc.
Holyoke, Mass.

Rerouting amplifier input

To the Editor: There was an error in
the wiring diagram for my De-
signer’s casebook, “Transistor array
cuts cost of algebraic inversion”
(Jan. 10 p. 132]. The noninverting
input of amplifier A, should go to a
40-kilohm resistor and then to the
negative supply voltage (not to
ground).
Pavel Ghelfan
M.G. Electronics Ltd.
Rehovot, Israel

1973 index is available

The index of articles published in
Electronics in 1973 is now available.
For a copy, circle 475 on the reader
service card inside the back cover.
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A chicken in
every pot.

AJFETin

0-92.

/™ TELEDYNE
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1300 Terra Bella Avenue Mountain View, California 94040
(415)968-9241 TWX:910-379-6494 Telex: 34-8416
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plastics are available in
many forms and formulae

for ° For a fast-growing range of applications LUMARITH
helps speed production and generally improves product per-
formance. The properties listed below illustrate a few of

thereasons. LUMARITII is available in sheets, rods, tubes,
molding powders, transparent fibn from .0005”, and dopes.

CELANESE CELLULOID CORPORATION

Division of Celanese Corporation of America

B A LARGE couroN ENENNR
FOR A LARGE SUBJECT

Celanese Celluloid Corporation,
180 Madison Ave., New York City

D Turn insulation on wire.
O Layer insulation.

D Slot insulation.

D Molded parts.

D Laminated parts.

LUMARITH Plastics have these properticd:

D Dielectrie strength 2,000 to 2,500 volts
per mil.

E] Low moisture absorption—resistant to
humidity. Does not dry out with age.

D Impervious to water—provide effective
walter barrier.

E] Resistant to salt water.

D Unaffected by mineral oils and ordi-
nary varnish solvents such as naph-
tha, toluol, alcohiol. Resist weak acids.

D Slow burning — comparatively non-
inflammable.

.C%

E] High resistance to mechanical abrasion.

E] Stable at temperatures up to 257° F.
(125° C.) when protected from air.

[] Absolutely non-corrosive to copper.
O Germproof.

[] Cementcasily, firmly (actually a weld).

Name_ oo Companye .

AAAEOSS e e o e e e o e e
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Higher component density...

Lower insertion costs...with

i

MONOLYTHIC
CERAMIC
CAPACITORS

MULTI-COM

TYPE 939C TYPE 934C TYPE 936C

(4 capacitor sections) (7 capacitor sections) (8 capacitor sections)

40 years ago

Compatible with ICs and other standard DIP devices. Especially
useful for noise bypassing and signal coupling in high-frequency
signal or data processing systems. Molded package provides
mechanical protection and reliability under severe environmental
conditions. Monolythic® construction . . . alternate layers of ce-
ramic dielectric material and metallic electrodes are fired into
an almost indestructible homogeneous block. Standard ratings,
18pF to 0.1 ,F @ 100WVDC. Temperature range, —55C to 70C.

Sprague puts more passive component families into
dual in-line packages than any other manufacturer:

TANTALUM CAPACITORS ® HYBRID CIRCUITS

CERAMIC CAPACITORS @® TAPPED DELAY LINES
TANTALUM-CERAMIC NETWORKS ® SPECIAL COMPONENT COMBINATIONS
RESISTOR-CAPACITOR NETWORKS ® THICK-FILM RESISTOR NETWORKS
PULSE TRANSFORMERS ® THIN-FILM RESISTOR NETWORKS
TOROIDAL INDUCTORS ® 'ON-IMPLANTED RESISTOR NETWORKS

45103116

For more information on Sprague DIP components,

write or call Ed Geissler, Manager,
Specialty Components Marketing,
Sprague Electric Co., 509 Marshall St.,

North Adams, Mass. 01247. Tel. 413/664-4411.

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8 Circle 8 on reader service card

From the pages of Electronics, February, 1934

Amplifier units find new uses

In the loudspeaker, the amplifier,
the microphone and the phono-
graph pickup, arranged in their sev-
eral combinations, a variety of use-
ful new tools are made available for
the general public and for industry,
although so far these have been
used on a relatively limited scale.
Plant superintendents, business
men, engineers and others have not
yet realized the possible uses of
these amplifier circuits, and so have
not yet found uses for them in the
many ways in which they can save
time, money, labor, and material.

With this versatile electronic tool,
the boss can speak at a distance to
his whole factory crew, or he can lis-
ten in on any department. Faint
sounds can be amplified to override
room noises, while unwanted
sounds are filtered out. New sani-
tary possibilities are brought into
food handling and food selling. Op-
erating rooms are made germ-proof
while student groups follow every
movement of the surgeon’s knife
and lips.

In fact, into almost every field of
activity, where the human voice, the
human hearing, or the human sense
of feeling needs amplification, these
new amplifier combinations are now
penetrating, and giving a good ac-
count of themselves.

For example, in an Ohio town,
water supply records showed that a
million gallons of water were leak-
ing away daily at some point in the
underground system. A micro-
phone-amplifier survey of the sur-
face was begun and carried
throughout the town, listening for
any trace of this leak. Finally, in the
middle of Main Street, evidences of
a leak were found. The water could
be plainly heard gurgling there un-
derground. But the water-supply
maps showed no mains whatever at
this point.

Excavations were begun, and as
the digging proceeded, the sound of
the leak became more distinct. At a
depth of fifteen feet, the workmen
came upon an old forgotten spur of
the water-main system, through
which the leak was taking place.

Electronics/February 7, 1974



CTC has less than
1% return rate.

Which leaves the
competition with many
unhappy returns.

When you consider the average return rate for the
industry, you suddenly realize CTC has something special
going for us. And you, too. The most complete die attach,
the most reliable wire bonding and cap sealing techniques,
100% RF, D.C,, load pull tested —to boot.

When you consider further that no one else around
is qualified to make this claim, you can believe what our
customers tell us is true.

We've got the lowest field failure record in the
industry. And that’s a powerful help when you need it.

Communications Transistor Corporation
301 Industrial Way, San Carlos, California 94070
Phone (415) 591-8921 TWX 910-376-4893

CTC: The power in RF power.

Electronics/February 7, 1974 Circle 9 on reader service card 9



YOU can bu

54/ 74123 from AM D.

The Amb4/74123 is a more-than-faithful reproduction
of the dual one shot made popular by TI.

Not only is it guaranteed to meet all the original
specs, but it’s built to MIL-STD-883; and it’s available
for immediate delivery in both military and

commercial temp versions. Just contact your nearest =

AMD sales rep or distributor.

Or you can buy
something better.

+io
+3

mance replacement for the 54/74123 dual one shot.

First of all, the Am26123 has a guaranteed typical
pulse width stability of 2=1% over the 0-75°C
temperature range. (Without external compensation,
the best the 74123 can offer is +6%.)

Second, the Am26123 has been designed to
eliminate any possibility of false triggering caused by
noise on the timing nodes. (A built-in output
latch does the trick.)

Best of all, you can buy our new Am26123 for the
same price as our Am74123, which is exactly the same
price as the original 74123.

The only thing you need to do now is decide which
AMD dual one shot will best suit your needs,
then contact your nearest AMD sales rep or distrib-
utor. He'll send you all the parts or all the information
you need.

Being big shots in one shots is going to help us
become the sixth largest maker of integrated circuits

in the U.S. by 1975.

Advanced Micro Devices, Inc.

(#15, going on #6.)

w3l

The new Am26123: Our pin-for-pin, improved perfor- +4
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Advanced Micro Devices, Inc., 301 Thompson Place, Sunnyvale, California 94086 / TWX 910-339-9280/ TLX 346306

For Product or sales information, cail the AMD sales representative nearest you. In the San Francisco Bay Area, Bill Siefert at (800)
538-7904 (toll-free from outside California) or (408) 732-2400, or Dave Haun (415) 967-7031. In the eastern United States, Steve Marks
or Jack Maynard at (516) 484-4990; in Washington/Baltimore, Ken Smyth at (301) 744-8233; in Boston, Paul Macdonald at (617)
861-0606. in Mid-America, Chuck Keough at (312) 297-4115. In the Los Angeles area, Steve Zelencik or Russ Almand at (213) 278-9700.
In the Northwest, Shel Schumaker at (408) 732-2400. In the United Kingdom, Des Candy at Herne Bay (Kent) 61611; and in Germany,
Herman Lichotka at (0811) 594-680.

Advanced Micro Devices is distributed nationally by Cramer and Hamilton /Avnet Electronics.
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There's alot of great hardware around. But not much great
systems software.

Which explains why alot of programmers don’t get
muchsleep. And why software development usually ends up
costing morethanthe hardware.

When we make a computer, we put as much work into
the software as the hardware.

Sothere’sless work for youto do. Andthe work you have
todo goes alot faster.

Our Real-Time Disc Operating System (RDOS ) lets you
work the way you want. Interactively. Or Batch. It has afile
management systemthat doesn't needany work at all. (It’ll fit
any applicationasis. ) RDOS supports higher level languages.
And utilities like MACRO Assembler, Text Editorand
Symbolic Debugger make it easy to pull everything together.

And once you'vefinished your applications software,
your jobis done. Because RDOS helps run your programs as
muchasithelps writethem.

It evenlets you dotwo things at the same time. Like
write new programs while you’re running old ones.

Or run Timesharing and Batch. Or Remote Job Entryand
Timesharing.

BuyaNova 840fromus and we'llgive you RDOS. Free.

Then maybe youand your programmers can go home
and get agood night’s sleep.

DataGeneral

The computer company you can understand.

¢ Data General Corporation, Southboro, Massachusetts 01772, (617) 485-9100.
Datagen of Canada Ltd., Hull, Quebec (819) 770-2030/Data General Europe, Paris, France 504-23-44.

Circle 13 on reader service card



Tubes? i
Forget them.

HERE'S 100
WATTSOF
SOLID-STATE
RFPOWER!

A state-of-the-art amplifier.

ENI's new Model 3100L a/l-solid-
state power amplifier provides
more than 100 watts of linear
power and up to 180 watts of
pulse power from 250 kHz to

105 MHz. This state-of-the-art
class A unit supplies over 50 watts
at frequencies up to 120 MHz and
down to 120 kHz. All this capa-
bility is packaged in a case as
small as an oscilloscope, and it's
just as portable. {

Extraordinary performance.
Featuring a ftat 50 dB gain, the
Model 3100L is driven to full [
power by any signal generator,
synthesizer or sweeper. AM,

FM, SSB, TV and pulse modulations |
are faithfully reproduced by the
highly linear output circuitry.
Immune to damage due to load
mismatch or overdrive, the
3100L delivers constant forward
power to loads ranging from an
open to a short circuit.

Solid-state reliability is here.
The price? $5,690.

Write for complete information: ENI, 3000

Winton Road South, Rochester, N. Y. 14623

Call (716)-473-6900 or TELEX 97-8283

Dept. E 524 [
ELECTRONIC
NAVIGATION
INDUSTRIES

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

14 Circle 14 on reader service card
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MIT's Davenport
heads EE dept.

“As educators, we must ask our-
selves ‘Can we give our students a
good start?” ” This is now a major
concern of Wilbur Davenport Jr.,
recently named head of the electri-
cal engineering department of the

Emphasis. Wilbur Davenport sees more ac-
tivity in energy and computers.

Massachusetts Institute of Tech-
nology.

But, speaking of an engineer’s
prepartion for industry, Davenport
says, “It is not really reasonable,
however, to expect the university to
bring the student up to the current
state of the art.” And he adds,
“Schools should be sure that stu-
dents are firmly grounded in the
fundamentals of the sciences, but
the industry should provide the de-
vice work.”

Davenport is planning some
changes for the electrical engineer-
ing department. “Electrical-energy
work in the department has been
quiescent for a long period,” he
says. “I expect it to be more active
as time goes on, given today’s prob-
lems.” Davenport also intends to
strengthen the interaction between
electrical engineering and computer
science.

A specialist in telecom-
munications, Davenport says that
“the advancement of computer sci-
ence has had a profound effect on
communications and information
processing. That interaction has be-
come an important technology.”

Davenport’s last post was director
of the MIT Center for Advanced En-
gineering Study, a group concerned
with the post-collegiate education of
working engineers, scientists and
technologists.

But shifting his attention to study
at the undergraduate and graduate
level will not be difficult for the 53-
year-old professor of education and
engineering. Davenport believes
“education is an ongoing process
that does not stop with any formal
degree and must extend one’s own
field of specialization.”

He explains that working engi-
neers and even graduate students
are conscious of the social context in
which they are using their technical
skills—more so than under-
graduates.

The electrical engineering depart-
ment is the largest in MIT’s School of
Engineering. Enrollment was not af-
fected by the recent recession, ac-
cording to Davenport, who attrib-
utes the department’s popularity to
the positive attitude of the staff
towards the students. “We’ve been
told by outside observers that the
department is a place to get a good
education—and be treated as a hu-
man being.”

Norling manages
quartz movement

The increasingly fuzzy line between
semiconductor firms and their
equipment-maker customers is no-
where more blurred than in the fast-
growing watch business. And Moto-
rola’s announcement that it will be-
gin making digital watch modules
this year only highlights this sensi-

Watch modules. Motorola's Norling now
heads timepiece electronics group.




MOSTEK s 1024-bit

static RAM, the
MK 4102P, gives

you 450 ns access
time. Another big

move forward
in MOS RA Ms!

MOSTEK's MK4102P-1 features
two industry firsts: it's the fastest
1024-bit static RAM (450 ns
access time) and the first to
combine N-channel silicon-gate
and ion-implantation
technologies, industry’s most
advanced processing
technique. Plus, it's a pin-for-pin
replacement for the 2102-1.

All inputs are directly
compatible with TTL circuitry.
The high impedence “off state”
coupled with “chip select” input

permits large memory array
construction with a minimum of
additional circuitry.

Volume production capacity
backs-up the 4102. MOS RAM
production at MOSTEK,
bolstered through increasing
use of 3-inch wafers, is currently
exceeding 250 million bits per
month with total deliveries to
date of more than two billion
bits. With this record, MOSTEK
is now one of the world's fargest
producers of MOS RAMs. So
you can be assured that your
biggest orders will be handled
promptly.

MOSTEK's memory heritage
includes other popular RAM

=i

Az ! o;l__ 1024 BIY
DECOOE” ARRAY
A3 |
Ag - I
L

10F 32
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As Ag A7 Ag Ap

circuits. The MK4006P dynamic
RAM was the first TTL
compatible 1024-bit RAM. The
MK4007P 256-bit dynamic RAM
was first to combine low power,
high performance and wide
voltage range. MOSTEK RAMs
are available in volume now from
distributor stocks.

Performance and volume
production capacity — good
reasons to call MOSTEK for
random access memories. And
watch for the next big
development in RAMs — coming
soon from MOSTEK.

For a data sheet on the
MK4102P-1 contact: MOSTEK,
1215 West Crosby Road,
Carrollton, Texas 75006, (214)
242-0444. Or call the MOSTEK
representative nearest you.
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SR-300 . . . the only complete unit for measuring shaft angle and
displaying your actual engineering units. The economical SR-300
synchro converter from DDC. With output already scaled to display
the engineering units you need to measure—so you don't have to
take the time to read angle, then scale. The SR-300 does it for you
with custom scale factors—in psi, miles, degrees, temperature,
pounds, velocity . . . any engineering unit you require.

Features include: bright .6-inch display in compact (2x4.5x7.5-
inch) panel meter configuration; 3 or 4 decade resolution; all solid
state reliability; accepts 11.8V or 90V L-L, 50-440Hz and synchro
or resolver format; BCD output for computer interface and/or
remote readout, and self-contained power supply. Input is trans-
former isolated and transient protected. Accuracy Is =30’ or =6’
and Is specified worse case over full environmental range.

So, whether your application is in industrial machine controls,
batch weighing, processing systems, or data logging, such as util-
ized in maritime and industrial data recorders, why not select the
indicator that speaks your language!

It's from DDC. The people who are shaping the future of data
conversion and high speed signal conditioning equipment. Send

for tree brochure.
B B B A subsidiary of ILC tndustries, Inc.

ILC DATA DEVICE CORPORATION

100 TEC STREET, HICKSVILLE, N. v, 11801 ¢ PHONE : (518) 433-5330
Shaping the future of data conversion.

APPLICATION CENTERS
Long Beach, Calif. Washington, D. C. Bruxelles, Belgium
(213) 597-5744 (703) 536-2212 Tel. 62.01.59

At last! A low-cost
synchro angle indicator
that speaks your language.

| 2
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tive situation. The man recently ap-
pointed to take over day-to-day
management of the watch group
from Dan Noble, who originated
and spearheaded the watch effort, is
James A. Norling. Sensitized to the
delicate balance between supplier
and customer, Norling caréfully
points out that Motorola is making
only watch movements and is not
going into the watch business—at
least not this year.

Although the group manufac-
turing the quartz timepiece electron-
ics is located in Phoenix, it is not
part of the Motorola Semiconductor
division. But the watch group is crit-
ically dependent on the semicon-
ductor products made by its big sis-
ter. Norling, in fact, had been group
operations manager for digital ICs at
the Semiconductor division before
joining the watch group.

Motorola started up its watch
business with a commitment to
analog-display quartz watches, tak-
ing sophisticated ion-implanted
C-MOs from its Semiconductor divi-
sion and quartz crystals from its
Communications division.

The new modules Motorola is
preparing to market to watch-
makers, however, will have digital
displays, not analog. The non-mov-
ing Motorola watch “movement”
will use field-effect liquid-crystal
displays. “Liquid-crystal displays
will be bigger than LEDs this year
and will be overwhelmingly bigger
by 1980.” He expects 25% of
watches sold five years from now to
have quartz electronics.

For 1973, he says that 750,000
quartz watches were sold. About
450,000 of them were analog, and
fewer than 90,000 of the digital ones
had LED displays. He predicts that
sales for 1974 will balloon to almost
5 million quartz watches—about half
analog and half digital.

Norling, a 1965 University of Il-
linois MSEE graduate, also thinks
“the failure rate in the little com-
panies that are springing up will be
very high.” But he adds: “I don’t see
the established watch companies
disappearing from the scene, and I
think that there will be moderate
success for semiconductor houses
getting into the business.”

Electronics/February 7, 1974
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= MEASUREMENT
ﬁ COMPUTATION
innovations from Hewlett-Packord

FEBRUARY, 1974

in this issue

New, large computer concept
at a small system price

The HP 3000 multiprogramming, multilingual
computer system gives you flexible, advanced
computing capability at a price no other system
can match.

Built around a unique operating sys-
tem, the new HP 3000 multiprogram-
ming system provides powerful compu-
tational capabilities to multiple users
concurrently, whether they use inter-
active terminals or traditional batch de-
vices for access. (This makes it easier
for people and computers to work to-
gether.) You can program in high-level
COBOL, FORTRAN, BASIC and SPL
(System Programming Language) in any
access mode. The HP 3000 combina-
tion of immediate access and powerful
multiple capability is available at a
cost no other computer system can
match.

Convenient terminal access enables
futl-range program development, pro-

(continued on page 3)



Precidion.. . MEASURING

INSTRUMENTS

For the

RESEARCH WORKER
RECEIVER DESIGNER
PRODUCTION ENGINEER

Boonton Radio Engineers have de-
voted the past seven years to the de-
velopment of precision measuring instru-
ments for the research worker, the
equipment designer, and the production
engineer, with the result that these de-
vices are universally recognized as stand-
ard equipment throughout the radio and
allied industries.

The well-known Q-Meter was the first
of a series of pioneering instruments and
has proved of great value for the rapid
determination of the ratio of reactance

] )

in circuit design. It was followed by
instruments such as the Noise Meter, the
Wide Range Beat Frequency Generator,
and the Frequency Modulated Signal
Generator. Boonton Radio Corporation
is constantly furthering its research ac-
tivities so that essential measuring instru-
ments of the latest design are available
to the industry. The principal products
are briefly described below. More de-
tailed information is contained in Cata-
log B, a copy of which will be sent upon

to resistance of coils or condensers used request.

< @-METER, TYPE 160-A

Frequency Range: 50 kc. to 75 mc. with internal
oscillator and | ke. to 50 kc. with external oscil-
lator.

Range of Q@ Measurements, Coils: 50 to 626.

Accuracy: In general *=59,.

Range of Q Tuning Condenser: 30-450 mmf, also
Vernier Condenser: #=3 mmf.

@-METER, TYPE 170-A >

Frequency Range: 30 mc. to 200 mec.

Range of Q Measurements, Coils: 100-1200.
Accuracy: In general *109,.

Range of @ Tuning Condenser: 10-60 mmf.

< @X CHECKER, TYPE 110-A

The factory counterpart of the Q-Meter. Compares
fundamental characteristics of inductance or capacitance
and @ under production line conditions with a high de-
gree of accuracy, yet quickly and simply. Insures uni-
form parts held within close tolerances. Frequency range
100 ke. to 25 me.

BEAT FREQUENCY GENERATOR, TYPE 140-A—>

A single compact instrument which provides wide fre-
quency and voltage coverage of generated signals.
Frequency Range: 20 cycles to 5 mc. in two frequency
ranges.

Output Voltage Range: | millivolt to 32 volts.
Accuracy: *3%,.
Output Power: One watt into external load.

<-FREQUENCY MODULATED SIGNAL GENERATOR
TYPE 150-A

Developed specifically for use in design of F. M.
equipment. Frequency and Amplitude Modulation
available separately or simultaneously. Direct reading

controls. Frequency range: 41 mec. to 50 me. and
I me. to 10 me. Output voltage | microvolt to |
volt.

Other instruments in this series are the Type 151-A,
range 30 mc. to 40 mc., Type 152-A, range 20 mec.
to 28 me.

BOONTON RADIO CORPORATION

U.S.A.

BOONTON, NEW JERSEY
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| ble. Passage of the vane through the
pickup coil field indirectly alters the
| frequency of the oscillator, changing
| its anode current. Anode current
changes operate a sensitive d-c re-
lay which operates a magnetic coun-
| ter. The number of revolutions of
the meter disc in a given time with a
given load is counted electronically.
—ELECTRONICS, April, 1942 p. 82.

Ballistic Speedmeter

| THE TIME REQUIRED for an object,
such as an automobile, to pass be-
tween two fixed points may be used
to operate a circuit containing a
| recording ballistic galvanometer to
| determine the speed of that object
in any arbitrary units, miles per
hour, feet per second, etc. Either
phototube relays or mechanical
| switches may be located at the fixed
points to operate the circuit. A

Ballistic speed meter circuit. Current flows

through the ballistic galvanometer be-
tween the momentary closings of S: and S:

| thyratron is caused to conduct cur-
rent when the object passes the first
| fixed point (S, closes momentarily)
( and to cease flowing when the object
lreaches the second point (S, closes
momentarily). The mass of the
moving element in the galvanometer
is such that one-quarter of its natu-
ral period exceeded the longest time
to be measured. With a moving mass
of about 4 ounces and a spring ten-
sion such that the period was two
seconds, the graph of time intervals
[ versus deflection for a constant cur-
rent corresponding to an automobile
speed over a distance of 15 feet of 20
miles per hour is approximately 0.61
[ second. S, with S, is actuated by the
moving element of the galvanometer
to prevent acceptance of another in-
dication until the stylus of the re-
1 corder is at rest. The record is made
by a heated recording stylus moving
over waxed paper.—Reich and Too-
mim, Review of Scientific Instru-
l ments, February 1941, p. 96.

June 1942 — ELECTRONICS



Soiid-state sweepers offer
BWO-type power output

New solid-state RF power module for HP 8620
series sweepers delivers BWO-equivalent
power, 1.8 to 4.2 GHz.

Swept frequency testing of high-loss
S-band devices is now simpler and more
practical. HP offers the first solid-state
sweep oscillators whose power output
above 2 GHz is comparable to that
delivered by BWO-type sweepers.

The HP 86330B RF module for the
HP 8620 series sweepers produces a
guaranteed minimum of 40 mW leveled
power from 1.8 to 4.2 GHz. Typically,
power levels of 100 mW and above can
be obtained. A wider band version,
model 86331B, covers 1.7 to 4.3 GHz
with some reduction in power at the
band edges.

Altogether, solid-state RF units for
the 8620 series sweepers span 3 MHz
to 18 GHz to provide maximum flexi-
bility for your swept measurement
needs.

For full details, check N on the HP
Reply Card.

Low profile recorder with options

for varied applications

HP’s 7123A strip-chart recorder is
an ideal choice for applications where
space is limited. Fast response time,
high reliability and wide range flexi-
bility are combined in a package only
3.5 in. (8.9 cm) high. The recorder fits
easily into OEM equipment and saves
valuable rack space, yet still provides
an easy-to-read 10 in. (25 cm) chart.

Over 50 options for span sensitivity,
chart speed and other performance
features guarantee flexibility to meet
any need at minimum cost. Three spe-
cial options satisfy analytical needs,
such as gas chromatography appli-
cations.

Reliability—the keynote of analyti-
cal recording—is achieved by a unique
linear servo motor system with only
one moving part: the slider/pen as-
sembly. There are no ink spills or prim-
ing problems; you use convenient
quick-change disposable pens, avail-
able in several colors. The chart drive
is slanted so that you can make notes
during operation. The entire magazine
swings out for easy paper loading.

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

Solid performance and low-silhouette design— the 7123A recorder is an ideal running mate for

the HP 5700A gas chromatograph.
ol -3 —_

A new way to teach or iearn
digital logic

The logic lab’s solderless, plug-in connection
technique lets you breadboard circuits quickly
and easily.

For a complete, concise course in
practical digital electronics, try HP’s
new educational package. The 5035T
logic lab contains all equipment and in-
structional material necessary to learn
digital logic.

Designed for use in industrial training
programs, high schools, technical insti-
tutes and universities, the 5035T is also
handy for breadboarding logic circuits
in engineering labs. This practical aid
teaches digital logic in a realistic way
that prepares the student to work in mo-
dern electronics. With the logic lab, you
receive:

e 5035T mainframe—a complete,
portable lab station with built-in 5V
power supply, 2 clock sources, 4 LEDs,
and removable breadboard assembly.
e 10525T logic probe, 10528A logic
clip, and 10526T logic pulser—quality
troubleshooting instruments for circuit
stimulus-response testing.

o Textbook and lab workbook—Dboth
in modular format so the student can
start at any level of difficulty.

e All components and wires neces-
sary for the experiments including 30
integrated circuits.

Since learning is largely self-directed,
the logic lab requires minimal prepara-
tion by the instructor.

To learn more, check G on the HP
Reply Card.
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New low-cost pulse generator

for MOS circuits

HP’s new 8011A pulse generator is
an economical instrument ideal for test-
ing newer MOS circuitry as well as lin-
ear circuits. It can drive all saturated lo-
gicfamilies, low threshold MOS, CMOS
and analog devices.

Amplitude ranges from 250 mV to
16V; rep rate, from 0.1 Hz to 20 MHz;
and pulse width, from 25 ns to 100 ms
with square wave selectable. Transition
times are fixed at <10 ns. Source im-
pedance on the lower ranges if 502
while in the 4V-16V range, impedance
can be 509 or higher.

Choose positive, negative or sym-
metrical pulse polarity to change rapid-
ly from positive to negative logic, or to
enable duty cycles up to 100%.

To help overcome the problems of lo-
gic circuit design and troubleshooting,
a counted pulse burst option is avail-
able. With this option, you simply pre-
select the number of pulses you need,
from 110 9999. You can clock circuits at

their operational clock rate, then ana-
lyze them under static conditions.

The 8011A is probably the lowest
priced pulse generator of its kind...only
$435. Add $300 for the pulse burst
option.

For more information, check M on
the HP Reply Card.
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The 8011A with HP's unique counted burst op-
tion offers a new concept in logic test and
troubleshooting.

(continued from page 1)

vides dedicated terminals for specific
applications, and eliminates keypunch-
ing. Batch access to advanced comput-
ing power or batch execution gets batch
production jobs done, while terminal
users are also accessing the system.
Full system capability is available to
every user independent of access meth-
od, so people can use the method best
suited for their problems.

A state-of-the-art multiprogrammed
operating system (MPE/3000) assures
maximum use of central processing re-
sources through overlapping /O and
computation. MPE automatically
schedules users for maximum operating
efficiency.

The basis of the HP 3000 contribution
is a unique architecture that provides
advanced computer system concepts,

0

including separation of code and data,
data stack, virtual memory through
code separation, and a microprogram-
med instruction set. Core memory op-
tions of 64, 96, and 128 kilobytes are
available, along with a wide range of
peripherals and terminals.

HP 3000 users are supported by com-
prehensive system training, documenta-
tion, regional and local service offices,
and aflexible financial program ranging
from lease arrangements to direct pur-
chase.

The HP 3000 is currently in use in the
U.S., Canada and Europe. For avail-
ability in other countries, contact your
HP sales office. System prices start at
$175,000.

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

New mainframe and plug-ins
for HP 183 scopes

Two new plug-in modules and a new
high speed scope mainframe enhance
HP’s proven 183 series oscilloscopes.

The new plug-ins add 200 MHz two-
channel (model 1835A) or four-channel
(1834A) general purpose measurements
for both digital and analog applications.
You can also couple these wide band-
widths with an HP time base module for
accurate timing measurements in ECL
and TTL logic circuits. Additional capa-
bility for high frequency timing applica-
tions is provided with the 4-channel
choprate of 500 kHz and the 2-channel
chop rate of 1 MHz.

Both plug-ins have 10 mV/div deflec-
tion factors to 200 MHz. Selectable
trigger source lets you reference any one,
channel while retaining time relation-
ships with other channels. Composite
triggering allows each channel to trig-
ger independently with an alternate or
added display.

Model 183B, option 005, is a new
mainframe with high writing speed. The
option 005 provides up to 24 cm/ns
transient recording capability for the
most demanding high-energy physics
or laser detection applications. A direct-
access plug-in allows real time, large
signal transient analysis to greater than
600 MHz, as well as 10 mV/div capa-
bility to 250 MHz.

The 183B opt 005 costs $2975. The
1835A dual channel amplifier, $1400;
the 1834A four-channel plug-in, $1900.

For specifications, check C on the HP
Reply Card.

Four-trace capability simplifies digital circuit
testing.
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Digitizer inputs graphic data

for HP calculators

Here, the lab technician is digitizing a blood-
analyzer strip-chart for medical data analysis
and quality control.

The HP 9864A digitizer lets you enter
analog data directly into an HP 9800
series programmable calculator for
analysis without tedious manual mea-
surements, conversion, and entry of

data. Simply move the cursor over the
map, chart, or source material. The HP
calculator then analyzes the digitized
data according to your program. Reso-
lution is .01 in. (.25 mm) and accuracy,
0.15in. (.38 mm).

Applications for the digitizer are al-
most infinite. Use it to analyze contour
maps, profile plots of terrain, mathema-
tical curve fitting, nuclear data, cardiac
plots, photographs, etc. Analog data
can be in virtually any graphic form.

The standard platen will handle ma-
terial up to 17 in. by 17 in. (43 cm by
43 cm). Options extend the platen maxi-
mum up to 42 in. by 60 in. (105 cm by
152 cm).

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

Universal card reader inputs

300 cards per minute

HP’s 300 cards-per-minute optical
mark reader is flexible as well as fast:
model 7260A accepts all types of
punched or marked cards, even
specially-designed forms. With appro-
priate clock marks, single cards may
be both punched and marked—
in any number of columns from 1 to 80.
This desktop reader is quiet enough for
your office; fast enough to keep up with
your computer.

The 7260A can be used with termi-
nals, computers or remote data systems
via amodem or direct connection. Data
rates are switchable from 110 baud to
2400 baud. Data is stored in buffers so
that you can optimize the card feed rate
for high transmission efficiency. The
7260A transmits data in 7-level ASCII
code; other decoding options are
available.

OEM and quantity discounts are also
available.

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

Students can mark cards at their desks or at
home, then handle other tasks while their pro-
grams are read and processed.

New application notes
on spectrum analysis

Three new spectrum analysis appli-
cation notes are now available from HP
One is a general discussion of noise
measurements; another treats CRT
photography and x-y recording techni
ques; and the third is a ""how-to-use”
text about a versatile new HP analyzer

AN 150A, Using the 85588 Spec-
trum Analyzer, introduces you to the
operation, use and measurement capa
bility of this 100 kHz to 1500 MHz
instrument. A plug-in module that fits
into any HP 180 series oscilloscope,
the 8558B combines high performance
with simple operation.

AN 150-4 shows how useful the spec
trum analyzer can be for noise measure-
ments. After distinguishing between
random noise and impulse noise, the
note deals with carrier-to-noise ratio,
white noise loading, amplifier noise
figure, and spectral purity characteriza-
tion of several oscillator types.

Many spectrum analysis application
require photographs and plots for per-
manent records. AN 150-5 gives practi:
cal tips for making cathode ray tube
photographs and x-y recordings of spec
trum displays. Two types of CRTs and
four types of recorders are covered.

Let us know which application note(s)
you want; check T, U, or V on the Ht
Reply Card.
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New A/D converter for HP
computer systems

Now there’s a new low-cost analog
measurement capability for research
labs or production test stations that
measure a few analog channels along
with their digital work. The 91000A is
a 16-channel, 12-bit analog-to-digital
interface subsystem for HP 9600 series
measurement and control systems or HP
2100 series computers. It's easy to in-
stall—simply slip the A/D card into an
IO channel in the computer.

The 91000A card includes all neces-
sary interface and control logic, 250-ns
sample-and-hold amplifier, A/D con-
verter, and an input multiplexer with
capacity for 16 single-ended or 8 dif-
ferential inputs. You can input, sample
and digitize analog data at rates up to
20 kHz. The card accepts TTL-level ex-
ternal pacing signals.

Multiple A/D interface cards can be
used together in a single 2100 series
computer. And if your needs grow, your
system can grow with them, to over
1000 analog channels, without chang-
ing your existing programs. Simply
step up to the larger HP 2313B A/D
interface system.

There’s more. Just check O on the
HP Reply Card.

The 91000A is a complete package with BCS or
RTE driver software (interfaced to FORTRAN,
ALGOL or real-time BASIC programs) and an
operation and service manual.
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New data link communications tester
pinpoints system problems

With a new combination of measuring func-
tions never before available, the 1645A lets you
quickly troubleshoot modems, channels, or

terminals.

HP’s new 1645A data error analyzer
quickly isolates data communications
link problems with six simultaneous
measurements. You can use it to test
modems, data channels, whole data
communications systems, or low-speed
memories. Yet it's easy enough to oper-
ate with little or no technical know-
ledge.

The 1645A measures bit error and
block error rates directly—requiring no
recalculation or interpretation—and
maintains synchronization throughout
a test, even in the presence of dropouts.
Information appears on a digital LED
display.

The analyzer also measures data error
skew; counts the number of times car-
rier loss occurs; measures jitter or total
peak distortion (the sum effect of jitter
and bias); and counts the number of
clock slips. With all these measure-
ments taken simultaneously, you can
locate the faulty system components in
your communications link. And the
storage feature leaves you free to work
on other projects while the 1645A
makes long unattended transmission
analyses.

To learn about easier troubleshooting,
check B on the HP Reply Card.



Great way to make waves

and save money

Sine waves, square waves, triangular
waves—our low-cost function genera-
tor can produce them all, on 7 decades
of range from 0.1 Hz to 1 MHz. The

3311A signal source also has
dc offset and external sweep
capabilities.

For convenience, there's pushbutton
range and function selection. For versa-
tility, you can put two function genera-
tors together and sweep the output. For

added value, the 3311A contains sever-
al features usually not found in this
price range, such as 10:1 voltage con-
trol and separate pulse output for driv-
ing up to 20 TTL logic circuits. It also
has a 15% duty cycle and 25 ns rise
time.

All for an amazingly low price: just
$249.
To learn more, check E on the HP Reply
Card.

DC offset lets you position sine, square and
triangle functions to the most desired level.

New guide to HP electronic
counters

Ever had to wade through mountains
of specsto selecta counter? Now, the HP
counter brochure is here, making it easy
to select from the most complete coun-
ter line available today. You’ll find all
types of counters here: simple low-cost
units, battery-operated portables, uni-
versal counters/timers/DVMs, and
models with versatile front-panel plug-
ins. With HP counters, you buy just
what you need, without paying for fea-
tures you won’t use.

Check R on the HP Reply Card and
you can count on us to send your free

copy.

Design tips on microwave
transistor bias

To help the microwave circuit de-
signer, HP offers a new application
note, Microwave Transistor Bias Con-
siderations (AN 944-1).

In microwave transistor circuit de-
sign, the dc bias network significantly
influences such RF parameters as gain
and noise figure. Inattention to bias
conditions can sacrifice RF perfor-
mance. AN 944-1 is a practical guide
that relates dc stability factors to RF
performance.

For your free copy, check S on the HP

Reply Card.

New power supplies have
dual output

Now, dual output capability has
been added to HP’s growing line of
modular power supplies. Four models
are offered: £12V at 1.40A and 3.30A,
and =15V at 1.25A and 3.00A. A single
front panel control provides +5% ad-
justment of both outputs. These series-
regulated supplies deliver full-rated out-
put from O to 40°C with derated opera-
tion upto 7 1°C. All models are specified
at 0.01% line or load regulation, 1 mV
rms and 5 mV p-p ripple and noise, and
+1% tracking accuracy.

Standard features include cut-back
current limiting, overtemperature and
reverse voltage protection, and remote
sensing. Overvoltage protection is
available as an option. These dual out-
put power supplies are packaged in %
and Y-rack width cases.

For all the specifications, check | on the
HP Reply Card.

These new power supplies are designed for
powering operational amplifiers, core drivers,
D/A and A/D converters, MOS devices, and vol-
tage comparators.
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New two and three digit

low-power displays

Low power and MOS compatibility
characterize HP’s new series of solid-
state numeric displays. They require
only 300 nA per segment, thereby elim-
inating the need for segment drivers
when you interface them with MOS
circuits.

These monolithic displays have a
character heightof 0.11in.(.28 cm) and
a standard lower right-hand decimal
point. They are end stackable; digits

are on 200 mil centers. Built-in magni-
fication increases luminous intensity.
The new indicators are available in
two-digit clusters (5082-7432) and
three-digit clusters (5082-7433).

For specifications, check H on the HP
Reply Card.

The new 5082-7430 series are ideally suited for
use in handheld calculators and portable
instruments.

Send for a new diode and
transistor catalog

Hewlett-Packard offers a wide range
of diodes and transistors to meet your
power, frequency, design and relia-
bility requirements. The latest HP Diode
and Transistor Catalog contains key
specifications for the following
products:

e Small signal microwave

transistors.

e Schottky diodes—for mixing and
detecting, microwave Schottky
diode quads for double balanced
mixers, beam lead and other
Schottky and PIN diodes for
hybrid ICs.

e RF, general purpose and switch-
ing Schottky diodes for high
volume applications.

e PIN diodes for VHF, UHF and
microwave applications.

e IMPATT diodes. )

e Step recovery diodes.

e High reliability products.

The catalog includes packaging specs

and drawings to aid the circuit designer.

For your copy, check Q on the HP Reply
Card.
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Test components fast
with new LCR meter

Typical uses for the 4271A LCR meter are:
testing discrete components and varicap diodes,
checking semiconductors, and L or C examina-
tions of delay lines.

If you're testing diodes and capacitors
or trimming IC capacitors and resistors,
you need fast precise inductance, capa-
citance, resistance and loss measure-
ments. Plug the new HP 4271A digital
LCR meter into your system and you get
10,000 measurements or more per
hour.

Using a four-pair measurement tech-
nique that reduces stray capacitance
and residual inductance, this 1 MHz
digital meter measures capacitance
from 0.001 pF to 19.000 nF with an ac-
curacy of 0.1%, and inductance from
0.1 nH to 1900.0 uH. Capacitance loss
components are measured as parallel
conductance or as dissipation factor (as
low as 0.0001). Inductance loss com-
ponents are measured as series resis-
tance (10€ to 10 KQ) or dissipation fac-
tor (as low as 0.0001). And you can vary
dc bias from 0 V to 39.9V in 0.1 V
increments.

The LCR meter has a four-digit LED
display with 90% overrange, and it in-
terfaces easily with HP computers, cal-
culators, and digital recorders.

To learn how to improve component
testing, check F on the HP Reply
Card.

New efficient dc supplies
save watts and dollars

Low cost, high efficiency, compact
size, outstanding reliability-——you get
them all with HP’s 6427B-6483C family
of high-power dc supplies. Using an ad-
vanced SCR-regulator design with up to
75% efficiency, these constant-voltage/
current supplies are well suited to appli-
cations requiring high power with mod-
erate regulation and ripple. You can use
them for testing component aging, bat-
tery charging and discharging, station
batteries, precision welding, and dc
motor control.

Standard features include remote sen-
sing, remote V and R programming, and
auto-series, auto-parallel and auto-
tracking operation. Nineteen different
models provide outputs from 0-8 V to
0-600 V at currents up to T000A.

To learn more, check | on the HP
Reply Card.

High-efficiency dc supplies come in 300W,
1000W, 3500W and 11,000W power ratings.




New high value oscilloscopes for manufacturing,

service and education

High reliability and low cost make the 1220A

scope an ideal test tool.

Two new 15 MHz oscilloscopes offer
quality performance at minimum
prices. Choose either the new 1220A
dual channel scope, or the 1221Asingle
channel model. Both have deflection
factors from 2 mV/cm to 10 mV/cm for
basic analysis of audio, video, logic
circuits, FM, or direct output of mag
pickups and heads. Built-in TV sync
separation circuits make television
servicing easy. And rugged construc-
tion makes these scopes useful in ap-
plications such as production and ser-
vice of numerically-controlled machine-
ry, process control equipment, automo-
tive, aircraft, and marine electronics.

The large 8 by 10 cm graticule is inter-
nal, which eliminates parallax error.

Vertical accuracy of 3% and time base
accuracy of 4% increase the validity of
your measurements. Dc coupling is
available for directly measuring abso-
lute voltage levels, even on mixed ac
and dc signals. A times-ten sweep ex-
pander makes it easy to examine signal
details. The front panel controls are
grouped functionally for easy under-
standing, and the pushbuttons are color-
coded for easy use.

There’s more: the automatic trigger
sweep (just one control knob) assures
stable displays. A bright base line is
provided for fast setup in the absence of
an input signal. |

Built-in TV sync separation offers
stable, automatic triggering on frame or

line for convenient TV troubleshooting.
And, with the instrument’s times-ten
magpnifier, vertical interval test signals
can be "‘pulled out” for examination.
The calibrated sweep helps identify tim-
ing problems in vertical or horizontal
TV circuits.

An x-y mode makes reliable phase
measurements with a phase shift of less
than 3°at 100 kHz. The horizontal input
also accepts horizontal drive signals
from swept frequency oscillators for
chec