April 24, 1972 $1.00 A McGraw-Hill Publication

Monitoring errors in laser interferometers 91
Drive circuits for solid-state analog displays 98
Active resonators speed active filter design 106

Electroni

Implanting
depletion
devices
to boost | —
Mos | ; 40 c;v.*.-c:c'
per!ormance MXOYOEE 2K T2tC

] | SLACN LYRQE T0ETiN (8¢

World Radio History



MOS technology presents another American
ideal to satisfy your revolutionary ideas...

THE MCS 2050 RAM IS HERE!

THE MCS 2050, a 256 BIT STATIC RANDOM
ACCESS READ/WRITE MEMORY can do a
lot for you, your customers, your nation . . .
fast, without a big power grab!
Consider the tenets to which its dedicated: Low

Power Operation — Typically 200 Milliwatts,
Static Circuitry — No External Clocks Required,
Access Time—Typically 600 n sec, Standby Power
Mode — Power Dissipation — 20 milliwatts, 200 n
sec Input Address Skew, TTL/DTL Input and Output
Compatibility, Complete Decoding Internal to Memory,
Wire Or Capability, Supply Voltages —9V, —7V, +5V.
THE MCS 2050, 256 BIT STATIC R.A.M. ... FROM MOS
TECHNOLOGY . . . IN VALLEY FORGE . . . WHERE IDEALS
HAVE ALWAYS BEEN TRANSPLANTED INTO ACTION.

MOS TECHNOLOGY, INC.

VALLEY FORGE INDUSTRIAL PARK, VALLEY FORGE, PENNA. 19481° 215.6€6-7950
A Proud Affiliate of Allen-Bradley Co.

We've Turned
A Technology
Into A Company

EASTERN REGIONAL OFFICE—REGIONAL SALES DIRECTOR—Mr. William Whitehead, MOS TECHNOLOGY, INCORPORATED, 88 Sunnyside Bivd., Suite 307, Plainview, New
York 11803 e Phone: (516) 822-4240 « ALABAMA, FLORIDA, GEORGIA, N. CAROLINA, S. CARDLINA, TENNESSEE, MISSISSIPPI—Currie Aerospace Associates, P.0. Box
1424, Huntsville, Alabama 35807 e Phone: (205) 536-5650 « 2907 McCo Road, P.0. Box 13229, Orlando, Florida 32809  Phone: (305) 855-0843 ¢ P.0. Box 5588,
Greensboro, North Carolina 27403 e Phone: (919) 273-3040 NEW ENGLAND STATES—Victor Associates, 179 Union Ave., Framingham, Massachusetts 01701 e Phone:
(617) 879-5710 ¢ P.0. Box 6344, Hartford, Connecticut 06106 Phone: (203) 246-5643 o 7 Ledgemere Street, Burlington, Vermont 05401 « Phone: (802) 863-3863 e
NORTHERN NEW JERSEY, NEW YORK (WESTCHESTER COUNTY, LDNG ISLAND)—Falk Baxer Associates, 382 Franklin Avenue. Nutley, New Jersey 07110 o Phone:
(201) 661-2430 » E. PENNSYLVANIA, SOUTHERN NEW JERSEY—Rivco, P.0. Box 338, King of Prussia, Pennsylvania 19406 e Phone: (215) 265-5211 e DELAWARE, MARY-
LAND, WASHINGTDN, D.C., VIRGINIA, W. VIRGINIA—Bernard White & Company, Inc., 7 Church Lane, Baltimore, Maryland 21208 o Phone: (301) 484-5400 « New York
(Except Westchester County)—Labtronics Inc., 166 Pickard Building, Syracuse, New York 13211 e Phone: (315) 454-9314.

CENTRAL REGIONAL OFFICE—REGIONAL SALES DIRECTOR—Mr. Alan Mattal MOS TECHNOLOGY, INCORPORATED, 10400 W. Higgins Rd., Suite 631, Rosemont, lliinols
60018 o Phone: (312) 298-2035/TWX: 910-233-4595 e ILLINDIS, INDIANA, WISCONSIN—L-TEC, Incorporated, 5808 West Higgins Rd., Chicago, lilinois 60630 « Phone:
(312) 286-1500  OH10, KENTUCKY, W. PENNSYLVANIA—McShane, Inc., P.0. Box 523, 123 W. Washington, Medina, Ohio 44256 + Phone: (216) 725-4568 e MICHIGAN—
R. C. Merchant & Co., 18411 W. McNichols Road, Detroit, Michigan 48219 e Phone: (313) 535-6000 ¢ 505 Pleasant Street, St. Joseph, Michigan 49085 e Phone: (616)
983-7378 o MINNESO'IA, N. DAKOTA, S. DAKDTA—Hasse & Associates Inc., P.0. Box 22707, Minneapolis, Minnesota 55422 e Phane: (612) 588-0551 MISSDURI, KANSAS,
NEBRASKA, IOWA—Harlan ). Weisler & Assoc. Inc., 2050 Woodson Road, St. Louis, Missouri 63114 e Phone: (314) 428-3934 « TEXAS, OKLAHOMA, ARKANSAS, LOUISTANA—

Norvell Associates, 10210 Monroe Drive, Dallas, Texas 75220 ¢ Phone: (214) 350-6771.

WESTERN REGIONAL OFFICE—REGIONAL SALES DIRECTOR—Mr. Jack Turk, MOS TECHNOLOGY, INCORPORATED, 2172 Dupont Drive, Patio Bldg., Suite 221, Newpaort
Beach, California 92660  Phone: (714) 833-1600/TWX: 910-595-1573 o ARIZONA, NEW MEX1CO—Toward Engineering Assoc., P.0. Box 15268, Arcadia Station, Phoenix,
Arizona 85018 e Prone: (602) 955-3193 o CALIFORNIA, NEVADA—Bertrand & Zoolalian, Inc., 7340 Fiorence Avenue, Suite 205, Downey, California 90241 « Phone: (213)
927-4406 o Hunter Associates, 1208 Fox Plaza, San Francisco, California 94102 e Phone: (415) 626-8576 o COLORADO, UTAH, WYOMING—R. G. Enterprises, 1107
South Pearl Street, Denver, Colorado 80210 e Phone: (303) 744-2464 « WASHINGTDN, DREGDN, IDAHD, MDNTANA—). A. Tudor & Assoc. Inc., 2605 Western Avenue,
Seattle, Washington 98121 e Phone: (206) 682-7444 o P.0. Box 2624, Terminal Annex, Spokane, Washington 99220 e Phone: (509) 327-3328.

INTERNATIONAL SALES REPRESENTATIVES —ARGENTINA—T, R. C. Electronica, S.A.C.l.el., Can%allo 4450, Buenos Aires, Argentina e Phone: 88-4044/5/6, Mr.
M. Lissin « ENGLAND, WALES, SCOTLAND, IRELAND—Impectron Limited, Impectron House, 23-31 King Street, London W3 9LH, England e Phone: 01-992-5388 « FRANCE
—Bureau de Liaison, 113 Rue de L'Universite, Paris Vlle, France e Phone: 551.9920 ¢ GERMANY, NETHERLANDS—International Micro Electronics, Inc., Arabellahaus
1838, Arabellastr. 5, 8000 Munich 81, Germany o Phone: 92-321 » INDIA—Electronic Enterprises, 46 Karani Building, New Charni Road, Bombay 4, India e Phoue:
375375 » ISRAEL—Eastronics, Ltd., 75 Haifa Road, P.0. Box 21029 Tel-Aviv, Israel » Phone: 446060 o ITALY—Special-Ind. Corporation, Piazza Spotorno, 20159 Milano,
Italy e Phone: 632-435 » SWEDEN, DENMARK, FINLAND, NORWAY—-'lhrue F. Forsberg, Forshagatan 58, P.0. Box 79, Farsta 1, Sweden o Phone: 647040 » SWITZERLAND—
Ernst M. Egll, Ingenieur—Bureau Ag, Witikonerstrasse 295, Zurich (CH 8053), Switzerland « Phone: 53.38.11.
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Introducing “touch & see’’swept impedance

measurement.

Now the “do-everything’ RF test system

does even more.

Just add our new impedance probe
to the HP 8407A Network Analyzer, and
you can measure complex impcdance of

circuits, coax systems, discrete components.

View impedance excursions over the wide
range from 0.1Q to 10KQ as you sweep
between 500 kHz and 110 MHz.

The HP 8407A Network Analyzer
itself makes comprehensive swept RF
measurements quickly, and with high
accuracy. You see important characteristics
like gain/loss, phase shift, voltage and
current transfer functions, group delay,
impedance, return loss and S-parameters.
Dynamic range is greater than 100 dB, yet
you can resolve 0.05 dB. It has 360° phase
range with 0.2° resolution.

The 8407A Network Analyzer with
the 8412A Phase-Magnitude Display costs
$4650. The new impedance probe (Model
11655A) costs $750. Other accessory
kits for circuit probing and for general
measurements in coaxial systems are also
available, priced from $325 to $500.

To learn more about how our
“do-everything” network analyzer can
help you in design and production test
applications, call your field engineer or
write Hewlett-Packard, Palo Alco,
California 94304; Europe: 1217 Meyrin-
Geneva, Switzerland.

0411z A

HEWLETT W PACKARD

NETWORK ANALYZERS
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HEWLETT ﬁ PACKARD

POWER SUPPLIES

21201

Circle 2 on reader service card

Value has always been synonymous with HP
power supplies, and these new 62000-series
modular power supplies are no exception.
They’'re competitively priced (with quantity
and OEM discounts), reliable, systems com-
patible, and available now. Coverage is from
3 to 48 volts, at up to 200 watts, with per-
formance assured to specifications. Best of
all, HP offers applications assistance and
service support before and after the sale.
It’s all backed up with an international
network of 220 offices to serve you. For
detailed information, contact your local HP
field engineer. Or, write: Hewlett-Packard,
Palo Alto, California 94304. In Europe: 1217
Meyrin-Geneva, Switzerland.
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New top brass polishes AT&T’s image, 70

As the company's leadership changes
hands, a reorganized chain of command—
stressing service, relations with outside
groups, and future planning—is Ma Bell's
answer to mounting criticism of its position
as a benevolent monopoly.

Frequency synthesizers tap new markets, 78

The price of frequency synthesizers is drop-
ping as they take on applications—such as
i-f component testing—where their high pre-
cision and ease of operation are useful but
their costly high-resolution capabilities are
not needed.

lon implantation boosts MOS array output, 85
Depletion-mode devices can be made by
simple fabrication processes. lon implanta-
tion can add unique characteristics. Put to-
gether, the techniques are impacting
memory and logic circuits by giving a 2-to-
10-fold improvement in performance.

Compensating for changes in the speed of light, 91

In laser interferometry, variations in the
speed of light, which is a constant only in a
vacuum, can thwart precision measure-
ments. Monitoring temperature, pressure,
and humidity—and automatically correcting
for changes—can cancel out the variations.

Custom design your own computer with chips, 112
Combining three standardized—hence
mass-produced—chip elements and a
fourth, customized, chip memory gives a
low-cost minicomputer that the user can mi-
croprogram himself.

And in the next issue. . . .

Another look at CATV. . . . the rapid prog-
ress in n-channe! technology. . . . what ev-
ery engineer should know about patents.

The cover

What it takes to implant ions is a machine
like this one, the Implanter | from Accelera-
tors Inc. It's in operation at the Mostek
Corp. See article on page 85.
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nstrumentation is in ferment.
That's the word trom Mike Riczen-
man, our editor covening the active
field of instruments. Reflecting the
fast pace of" developments, tor this
issue alone Mike worked on two
technical articles, reported and
wiote on the nise of frequency syn-
thesizers for the Probing the News
section, wiote a new product pre-
view, and covered a late-breaking
story for the Electronics Review sec-
tion.

“What mmpresses me is the wide
varety of applications—from moni-
toring potentially dangerous electro-
magnetic radiation 1o the exotic
world of laser interferometry that is
tied together in this 1ssue under the
word “instrumentation,’ ” says Mike.

For example, the automatic inter-
ferometer compensator detailed in
the article on page 91 is really a
miniature electronic weather  sta-
tion. [t measures the microclimate
in which the laser has 1o work, be it
in a test lab or out on a machine
shop floor. Since the speed of light is
a constant only in a vacuum, know-
ing the exact temperature, pressure,
and hunudity of the air allows pre-
cise compensation to offset the vari-
ations they cause in the speed of
light, and thus in the laser’s
wavelength.

And the solid state wavetorm dis-
play covered in the arucle on page
98 1s in the vanguard of progress in
another part of the mstrumentation
world- the visual presentation of
measurements This type of display,
now being wurked on at several ku-
ropean labs. may someday replace
the cathode ray tube. “Although
American companies think such dis-
plays will be a long thne in coming.”
says Mike. “given the pace of prog-

Publisher’s letter

tess in instrumentation they may be
in for a surprise.”

uring the interviews that led to

the report on AT&I’s new top
level organization (p. 70), the phone
company’s president, Robert D. Lil-
ley, urged that executives appear
more in public in “not-necessarily
safe circumstances™ in order o es-
tablish and strengthen communi-
cation with the public.

“Some businessmen can take on
seemingly thankless and objection-
able jobs in the community and es-
lablish valuable rapport,” he com-
mented. And he has done just that.
In 1967, while he was president of
New Jersey Bell, Lilley headed the
Governor’s Select Commission o0
Study Civil Disorder. particularly
the events surrounding riots in New-
ark, N.J.--definitely a thankiess job.

After six months of digging. Lil-
ley reported to the governor, and he
pulled no punches. The study bared
widespread discrimination against
Newark's blacks, and charged cor-
ruption in the city government
These disclosures brought the prob-
lems out into the open, leading to
changes in hiring policy and, later,
to 4 grand jury investigation that
culminated in convictions.

To Consumer Editor Jerry Walk-
er, who put together the article, Lil-
lcy may be the one who gets more
Al&1 executives to face the nation
out in the open. On this point the
new president remarked, “I've been
immersed in the outside world. IUs
rough out there.”

byt
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Precision you can counton

Models 4024 and 4025 Oscillators
Ultra-low distortion—excellent stability

Square wave and pulse A. Main  B. Quadrature
8 Frequency range: 0.001Hz to 100kHz Total performance of these instruments is unmatched
P anywhere. They’re ideal for use as a signal standard for
a  Frequency accuracy: 0.1% frequency response and sine wave purity, or applica-
® Frequency response: +=0.01dB tions requiring excellent amplitude stability. With the
®  Harmonic distortion: 0.01% exception of frequency and phase accuracy specifica-
. R . o tions, both models are identical.
= Amplitude calibration: =0.25% Model 4024 at $1200 provides 0.5% frequency accuracy
s Amplitude stability: =0.01% per hour Model 4025 at $1950 provides 0.1% frequency accuracy
. Programmable models also available.

s  Quadrature sine wave output )

Ext | hronizati For fast action, call The Wavemakers at (617) 491-3211,
2SS il lol TWX 710-320-6538, Krohn-Hite Corporation,
a  Square wave and variable width pulse 580 Massachusetts Ave., Cambridge, Mass. 02139

WLl cnroHN-HITE

CORPORATION

OVERSEAS SALES OFFICES: AUSTRIA, Universal Electronik Import; AUSTRALIA, Warburton O'Donnell Limited; BELGIUM. C. N. Rood s. a.; DENMARK, SC Metric A/S;
ENGLAND, Allied International Limited; FINLAND, INTO 0/Y; France, Radio Equipements — Antares; GERMANY, Nucletron Vertriebs-GMBH; HOLLAND, C. N. Rood n.v.;
INDIA, Bali International Agencies; ISRAEL, R.D.T. Electronics Engineering, Ltd.; ITALY, Vianello S.P.A.; JAPAN, Shoshin Shoji Kaisha, Ltd.; NEW ZEALAND, H.M.V. Ltd.;
SOUTH AFRICA, Protea Physical; SPAIN, Rema Leo Haag, S.A.; SWEDEN, Teleinstrument; SWITZERLAND, Megax Zurich GMBH.
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Eight rays
of hope for the
incurably
trigger-happy.

You know how it is with conven-
tional dual-channel scopes. You re-
position a trace and you have to
re-adjust the trigger. A man can get
trigger-happy.

Well,Dumont’s 1050/1060 scope series
puts an end to all that. All eight
models have trigger systems that
bypass the positioning circuits. Re-
sult: No loss of trigger (in either
channel, in any position), no trace
flicker in dual trace, and no re-
adjusting the trigger level after trace
positioning.

Ask us about our 1050/ 1060 Series.
About the easy operation, about the
tremendous sensitivity, about the ex-
cellent wide-band operation.

At prices that begin at $1845, they
should shed a little glow in the bud-
get department too.

Write or call for details.

DUMONT OSCILLOSCOPE
LABORATORIES, INC.

40 Fairfield PI..W,.Caldwell,N.J.07006
(201) 575-8666 TWX (710) 734-4308

gl g i
DUMONT

OSCIHLOSCOPE LABORATORIES INC
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Readers comment

Diode costs challenged

To the editor: With reference to the
Teledyne article by Dave Guzeman
on diode switching matrices [Jan.
17. p.76]. the first paragraph states.
*. . . diode gates cost less than stan-
dard logic gates.” The IN914 diodes
have published prices of 14 cents
each in 100 0 999 quantities,
whereas a 7404 in the same quan-
tities is listed at 57 cents each. With
six gates per package, the integrated
circuit is the more cost-eftective.

In high volume, the difference is
even more pronounced in favor of
ICs; /e, the 7404 price is about 24
cents, or 4 cents a function, while
the IN914 is about 6 cents. These are
only the direct costs: obviously. the
handling, testing. and insertion costs
tlt the scale even more favorably
toward the 1C approach.

The practical designer would not
use the IN914 if he were to use the
diode-matrix approach. He'd use
IN270s 10 maintain noise immunity.
Furthermore. the sophisticated vol-
ume user (keyboards) would likely
start off with a straight diode-tran-
sistor-logic or transistor-transistor-
logic approach for breadboarding
and then proceed to an MOs read-
only memory for economy, space.
and reliability.

It should be emphasized that
noisc immunity is not related to
voltage alone, as is implied in the
article. Rise and fall times, imped-
ance, and energy content are
equally important. Using standard
techniques, we  employ low-level
logic in atmospheres of thousands of
volts of noise with no effects.

Robert C. Foster

Rochester, N.Y.
B Mr. Guzeman replies: The IN9I4 is
now available in volume for about
1 cents. which shifis the advantage
from 1Cs. Even after adding standurd
insertion costs in each of the diodes,
they are still the cheaper devices.

Mr. Foster apparently contradicts
himself by saving that noise immun-
ity is not reluted to voltage alone, but
is tied into rise and fall times, imped-
ance, and energy content. This s
true: however it should be upparent
that a noise source of several thou-
sand volts that cannot supply current
cannol be a problem. I am unim-

pressed by Mr. Foster’s statement
that he has used low-level logic in at-
mospheres of several thousand volts.

A logic circuit must dissipate
power (o offer power noise immunity.
This forces the noise source to deliver
current 1o the logic and pulls the
high-voltuge noise spike down 1o a
level below the voliage threshold of
the logic. MOS circuits. contrary 1o
Mr. Foster's suggestion, do not dissi-
puate power. Hence, it is doubtful that
the user concerned with noise would
switch to an MOS circuit that did not
offer any power noise immunity.

Finally. Mr. Foster seems to have
overlooked the fact that it is now pos-
sible to build svstems with 3.5-volt
guaranieed worst-case noise immun-
ity with a power supply tolerance of
1 v One extra benefit is that use of
this logic opens up other techniques
such as diode switching matrices and
second-level gating. not available to
the low-level logic user.

Cal-Tex, not T

To the Editor: In the Feb. 28 Inter-
national Newsletter, the item con-
cerning a Tokyo supermarket selling
$87 and $129 calculators is correct.
But it implies that Texas Instru-
ments is supplying 12-digit single-
MOs-chip calculators to Eiko Busi-
ness Machine Co. and Crown Radio
Corp. However, Cal-Tex Semicon-
ductor Inc. is supplying the 12-digit
one-chip calculator to Eiko.
Donald L. Brown
President
Cal-Tex Semiconductor Inc.
Santa Clara. Calif,

Scratch parylene

To the Editor: We appreciate your
excellent coverage of the Access
process in your Jan. 31 issue, but a
slight problem has arisen from a
miswording in the text.

The third paragraph contains the
phrase. “including Union Carbide’s
parylene.” as it lists materials which
the Access process can remove.
Union Carbide. among others, has
found this comment interesting. Un-
fortunately. the Access process does
not eftectively decapsulate parylene.

Phocebe Williams
Amphenol $AMS division
Chatsworth, Calif.

Electronics/April 24, 1972



Big Daddy
ROM is here!

The EA I6OK Read Only Memory

The World’s biggest MOS ROM is in town and you can get it now. The
EA4800, 16,384 bit ROM is designed for custom, high density micro-
programming, high resolution character generation, and other big Read
Only Memory tasks.

But the EA4800 is not just BIG, it also has many big benefits and is easy to
use. For example, it's static, no clocks are necessary. Full address
decoding is performed on the chip. The big ROM has two output enable
controls, allowing wire-OR’d outputs, for ease of memory expansion, and
organization as either 2048 x 8 or 4096 x 4. Maximum access time is

1.2 usec and a .032 mW/bit power dissipation maximum lets your system
operate at next to nothing. Works directly with TTL and operates on

+5V and —12V supplies.

The EA4800 comes in either metal ceramic or low cost silicone, 24-pin Dip
package. The price is a small $52.50 in 100 quantities in the silicone package.

We'll give you fast turn-around on custom patterns. Write or call your
nearest EA representative or call us direct. Ask for the Big Daddy.

Big
Daddy

(]
o

bl

Blectronic arrays, inc.

501 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA 94040, (415) 964-4321 TWX: 910-379-6985

Stocking distributors: Intermark, Cramer, Computer Components, Burstein-Applebee Company.

Electronics/April 24, 1972 Circle 7 onreader service card 7




Here’s a better way
to measure motion...

CENTERUINE B

CENTERLINE

CENTERLINE

... use magnetically activated
integrated circuits.

Position sensing . . . timing . . .
limit switching . . . tachometry . . .
are just a few of the many applica-
tions where Sprague Type ULN-3006
and ULS-3006 ‘Hall Effect’ Digital
Sensors can be beneficial. Sensitive
to a magnetic field, these unique
devices provide contactless moni-
toring without causing spurious sig-
nals often associated with mechani-
cal switches.

Other features include: operation
from 5 to 16V d-c power supply;
reliability . . . no contacts to wear,

no contact bounce, no moving parts;
tiny . . . only .256" x .393" x .080";
constant amplitude output independ-
ent of frequency; —55 C to +125 C
operatior.

For complete info call or write
C. J. Grandmaison, Semiconductor
Division, Sprague Electric Co., 115
Northeast Cutoff, Worcester, Mass.
01606. Tel. 617/853-5000, Ext. 381.

For Engineering Bulletin 27404,
write to Technical Literature Serv-
ice, Sprague Electric Co., 35 Mar-

shall St., North Adams, Mass. 01247.

SPRAGUE

THE MARK OF RELIABILITY

4£8-2105v2
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40 years ago

From the pages of Electronics, April 1932

Like the poor, new tubes seem to be
alwayvs with the radio industry. The
approaching scason is 1o be no ex-
ception for a number of new tubes is
not only promised. or threatened.
but some of them are on dealers’
shelves—and as for the poor. the
chances seem as good as ever.

Class B amplification talk has
crystallized suddenly with the an-
nouncement and introduction of a
new tube (the 46) designed primar-
ilv for this purpose. It will deliver
upwards of 10 watts. more or less
undistorted. it anvone wants that
much power. The attendant difli-
culties of poor regulation seem to be
partially solved by the development
and introduction of a new rectifier. a
double-wave mercuryv-vapor tube
(the 82) with low voltage drop.

On March 13 Professor Vladimir
Karapetoft of the School of Electri-
cal Engineering of Cornell Univer-
sity demonstrated before a Univer-
sity audience some new uses of the
electric phonograph.

He plaved a Rachmaninofl” pre-
lude in which the phonograph took
the place of the second piano. and
also used a real piano in accom-
panving some vocal records. Some
of the solos used were recorded on
aluminum disks unaccompanied
and specially made cither by Profes-
sor Karapetoft or under his dirce-
tion for use with a real piano. He
also demonstrated a distant control
bv means of which he can regulate
the pitch and the volume of a record
while at the piano.

Scientists heard cosmic rays, silent
messengers  from  the interstellar
spaces. tick. during the annual
meeting of the American  Associ-
ation for the Advancement of Sci-
ence in New Orleans. The cosmic
ravs bombard the carth from every
direction. but the heaviest shower
comes from directly overhead. With
his apparatus. Dr. Locher of the
Rice Institute captured the cosmic
ravs in an clectrified gas compart-
ment. As the ravs plunged through
the gas. they set in motion clectrical
impulses which were translated into
clicks by means of a loudspeaker.
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ugged rectifiers|

These rectifiers are rugged, both me-
E. . chanically and electrically. The General Elec-
. : tric A14 (IN5059-62) and A15 (IN5624-27)
: feature 2.5 and 5 ampere capability
respectively, and up to 1000 volts.

POWER-GLAS™ passivation pro-
vides a void free inorganic protection
of the P-N junction. A dual heat sink

glass encapsulated package offers
the utmost in long term stability
and mechanical integrity. Mil-
lions of hours of proven per-
formance attest to the value
of General Electric’s POWER-

GLAS™ passivation process.

For high frequency ap-
plication, General Electric of-
fers the 2 ampere A114 and
the 5 ampere A115—with 200
nsec maximum reverse re-
covery.

We'd like to show you our
RUGGED RECTIFIERS; for free sam-
ples write on company letterhead to:
General Electric Semiconductor Products
Dept., Electronics Park, Syracuse, New York
13201.

et S

GENERAL @D ELECTRIC
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We regretfully announce that we were
system into our old calculator box.

All we could get in were 52 times as many memory registers plus 16 times
as many programming steps, a lot more logic, and a magnetic card reader.
The rest of the stuff we had to leave outside.

Our box still weighs
225 pounds,
but it now holds

Up to 522 memory registers, in increments of 64. There's 4-rule arithmetic
and special key functions into and out of all registers, and you won't destroy
the contents when you turn off the machine.

Up to 4,096 steps of programming, in increments of 512. You can do an
entire program from the keyboard and see all your steps printed out for
debugging. Symbolic addressing makes branching and jumping very simple.
You can backspace, correct errors, and insert steps without having to re-enter
the program. You can program the decimal-point printing format, do 16-level
nesting. .

A magnetic card reader/writer that lets you input programs, write
programs, put data into memory, save programs and memory contents.

Fully algebraic keyboard arithmetic, with nesting of parentheses. You enter
equations the way you write them, not the way the machine wants them.

Multiple key interlock and rollover, with buffering so you can enter data
while the machine is calculating.

Labeled keys for logs, antilogs, a* and all common mathematical
and trigonometric functions including hyperbolics, and also
input/output in degrees-minutes-seconds, full 4-quadrant
coordinate conversion, statistical summation (n, X, x%),
standard deviation and mean, factorial, sum-

square backout (correction of summations),

plus optional user-definable function keys.

Compucorp.



unable to cram all of our new computer

It doesn’t hold

An input/output tvpewriter
(your choice of brands.)

An XY plotter.

A cassette tape recorder.
A punched-card reader.

A mark-sense card reader.

A Teletype. You have to
plug those in.

We're talking about the new 400 Series of desktop computers that
complements and extends our Compucorp calculator line. The Model 425 is
for engineers, scientists and surveyors, the 445 is for statistical folks.

We've made more than 30,000 of our other models in the last couple of
years. They come in little boxes that sit on a corner of your desk. Each one
has an array of powerful one-punch keys that solve the problens of a
particular kind of user. They have up to 20 storage registers and 256 steps of
programming.

There’s a wide range of prices so you can buy enough power to do your job
without having to pay for more than you need.

But many customers have said, “That’s not enough machine for me” Hence
the 400's.

The 400's are as easy to operate as our other moels (easier, in fact.) They're
enormously powerful and versatile, they interface with an array of peripherals,
and they come in the same little box.

The 400's start at $3,750, our other models a lot lower.

Write down what you need on your letterhead. We'll show you a calculator
or a desktop computer that fits your problems and your pocketbook.

Computer Design Corporation 12401 West Olympic Boulevard, Los Angeles, California 90064 Telephone (213) 478-9761
Circle 11 on reader service card



WESTERN'S SIK-SHOOTER BLASIR

BIT-ADER.  ONE-STATION SPARTAN 770 MEMORY TEST
SYSTEM only $49.7K
Ideal for semiconductor memores such as RAMs  Shitt

Registers, and ROMs 24 pin tester with 12 data channels.
programmable voltage supphes. clock, 30 channel pattern
memoty, microprogrammer and MODECON computer

Galoping I's” and "0 s” memory disturbs the whole bit
This 1s a2 complete memory tester, not just a "stand alone™
patiern generator

(OW-PUNCEER. ONE-STATION SPARTAN 770 LSI TEST SYSTEM
only $69.9K

All-purpose MOS/LSL. Bipolar. and IC tester with 24 pin test head.

20 data channels. programmable DC parametrics. programmable
voltage supphes. clocks. micraprogrammer, 40 channel pattern
memory, and MODECON computer
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STEER-ROFER. TWO-STATION SPARTAN 770 PROOUCTION TEST % §
SYSTEM only $84.2K V4 N
A two-fisted version of the Cowpuncher that is just great for wafer g \
probing and/or final testing of all LS1 up 10 24 pins Complete with ” N
multiplexer, remote test head enclosure. and tape reader ’ §
"/I/ \\
722 2 \\
= TRAIL BLAZER. TWO-STATION SPARTAN 770 GENERAL PURPOSE EN \
GINEERING/PROOUCTION TEST SYSTEM .only $116.3K \!
T —— Ideal for engineering, pilot hne or volume production testing of all LSI up N
P e e R ,Il” g e~ to 48 pins with 40x 1024 bit data channels per test head The test head n §
//’ — the main frame may be used for device lesting while the other head 15 ’
simultaneously used for water probing Comes read-10-go with paper tape ()
reader punch. and penpheral enclosure for an unbealable performance/ "

= ’ 72

price ratio "'
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\ BRONCOBUSTER. THREE-STATION SPARTAN 770 COMPUTER-AIOEQ PROOUC- e = s (7T
* TION TEST SYSTEM . only $120.9K T gl = L2
\ This 15 a real work horse combination that multiplexes three 24-pin. 20 data channel ’,/’ AN
test heads each testing for both functional and DC parameters with different programs v 2 N
‘ Complete with 40x 1024 bit memory. DEC POP/11 Computer. tape reader and //’ N\
N punch TTY, peripheral enclosure and SPARTALK software for programming and test /// “
\\ data logging // N\
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RANCE-MASTER. TWO-STATION SPARTAN 770 COMPUTER-AIOEO ENGINEERING §
CHARACTERIZATION TEST SYSTEM only $180 8K )
This 1s truly a powerful combination that does just about everything you ask for in LS| )
testing up 10 48 pins a1 nearly half the price of P i des such ’

peripherals as the POP 11 Computer 1 2 million word disc. 300 hne/minute printer,
CRY terminal, tape reader and punch, and the SPARTALK software Unhmited
capabiity when 1t comes to data handing //
/.
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THE HI-PRICE L3I TERTING BIT!

WZQ%W -

The SPARTAN 770 LSI Test System 1s a completely versatile and
modular system lending itself to ail applcations of LS| testing of
both MOS and Bipolar RAMs, ROMs, Shift Registers, and Logic in
engineering, production, and quality inspection. The SPARTAN 770
1s engineered and manufactured to the highest standards of quality
and has an outstanding record of reliability and service-free per-
formance in the field. The MODECON computer {Mode Sequence
Controller} in the mainframe permits full automatic programming
operation on either a stand-alone basis or with computer-aided
capability utilizing the optional computer peripherals and SPARTALK
software which provide for extended programming, data logging.
and characterization. The standard SPARTAN 770 also features the
high-speed Bipolar RAM memory and microprogrammer for the
generation of an infinite number of complex test patterns required
for any LSI device. Whether the system 1s used for wafer probe or
automatic final test, the compact SPARTAN test head guarantees
the measurement of both DC parameters and all Dynamic Functionat
parameters of LS| with up to 4B pins and up to 40 Input/Output Data
Channels Measurements are accurate to a resolution of 10 mv with clean
waveforms at data rates up to B MHz and clock rates up to 20 MHz at all multi-
plexed test stations. The flexible clock and strobe system in the SPARTAN permits
programming to a resolution of one nanosecond for each ot six phases. The unique
Diagnostic Display Panel provides the user with a"“hands-on” analytical capability tor
direct visibility of test ‘pattern data, clock timing, voltage levels, channel programs, and
device response

FROM THE PIELD-PROVEN SPARTAN 770 TEST SYSTEM, OUR
WDC COWBQYS HAVE ROUNDED-UP A CORRAL OF LS TESTER.
VALUES THATLL STEER THE COMPETITION TO THE NEAREST
SALOON. WE'VE NOT ONLY ADDED BIPOLAR CAPABILITY, BUT
HAVE MADE THE SPARTAN 770 50 MODULAR, THAT YOU CAN
START OUT WITH OUR NEW 'BIT-RIDER' AND LET IT GROW
UNTIL IT RUNS THE WHOLE RANCH. BECAUSE OUR PRODUC-
TION 15 STAMPEDING, WE CAN DELIVER MIGHTY FAST AT NEW,
LOW PRICES. 50 CALL OR WRITE FOR FREE LITERATURE OR
CMON DOWN FOR A REAL WESTERN DEMONSTRATION.

:-<2-z,7:zz

WESTERN _¢' DIGITAL

c o A P o A A 7 /O N

19242 REO HILL AVENUE P.0.B0OX 2180 NEWPORT BEACH, CALIFORNIA 92663 (714) 557-3550 TWX 910-595-1139

For further information pledse call your local Spdartan Sales Representative. Qutside the U.S. please call:
INTERNATIONAL

KS & S AG K&SLID KS & SLTD TOKYO ELECTRON LAB ENGINEERING INC
Konstanzer Strasse 6 No 13 New Road Light Industnal Estate  International Building. Room 5 1 Higashikata Mach: Midori-Ku

CH 8280 New Haven Sussex, England Hong Kong : Yokohama. Kanagawa Japan

Kreuzhirgen Switzerland  New Haven 4/86 H 453011 (045) 471-8321

(072) 81156 TELEX 87505 TELEX 4497 CABLE ELECTLAB

TELEX 7/678
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power

More

to
you!

AND BANDWIDTH T0O...
Our Model 406L is an
ultra-wideband RF power amplifier
whose wide range of frequency
coverage and power output
provides the user with the ultimate
in flexibility and versatility in a
laboratory instrument. Easily mated
with a wide variety of signal
sources,this completely solid state
unit amplifies AM, FM, SSB, TV
pulse and other complex
modulation with minimum distortion.
Constant forward power is
continuously available regardless
of the output load impedance
match, making the 406L ideal for
driving highly reactive loads.
Unconditional stability and
instantaneous failsafe provisions in
the unit provide absolute protection
from damage due to transients and
overloads. Complete with power
supplies and output meter, this low
cost instrument provides over 5
watts of power from 100 KHz to
over250MHz...andthere'snotuning.

Applications include:
B RFI/EMI testing
W Laser modulation
B Communication systems
W Ultrasonics

W Laboratory
instrumentation

W Spectroscopy

For complete information
write or call
Electronic Navigation Industries,
3000 Winton Road South,
Rochester, New York 14623.
(716) 473-6900

ELECTRONIC
NAVIGATION
INDUSTRIES
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NSF's Stever says science
must be cost-effective

Science and technology would be
used more to solve national prob-
lems if they were cheaper, asserts
H. Guyford Stever, new director of
the National Science Foundation.
For example, the cost of computer
systems will have to be reduced be-
fore they can contribute their great
potential to education, he says.

“If we could get cost-cticctive
computers in libraries. the whole
clectronics industry would benefit
tremendously.” While acknowledg-
ing that “the question is whether or
not you can design a whole library

> : l

Stever: Science should éive value for dollar.

with computers,” Stever declares
that “in pilot model cxperiments,
the cost shoots up so much that
people back off.”

The same goes for computer-as-
sisted instruction. Stever contends.
“Instead of judging [CAl programs]
on a cost basis, theyre judged on
the richness of the educational expe-
rience.” he says. “That’s a fair judg-
ment, but CAt would go further if it
were proven cost effective.”™ NSF is
instituting several experimental pro-
grams 1o ascertain if CAl can be
made cost effective, the 55-year-old
director says.

Instruments. NSF also must allo-
cate money to upgrade scientific in-
struments, Stever states. “In the as-
tronomy field, 1 have a strong
feeling that we're not getting
enough out of large-scale optical
telescopes.™ he adds. *“New image-
enhancement equipment is

needed.” which means that “we sup-
port projects for optical telescope
work and include money for equip-
ment to achieve those goals.”

Both problems are part of what
he calls his “short-range challenge™
of “getting scientific research and
development turned around again
and moving at a reasonable pace.”
Declaring that “the period of scien-
tific affluence is over.”™ he says, “the
question comes 10 where does sci-
ence relate™ to a society beset with
increasing external economic com-
petition and internal social prob-
lems.

Although Ns¥’s §700 million
budget is a small slice of the $14 bil-
lion Federal R&D pie, Stever be-
lieves the foundation can lead by
example in developing new pro-
grams. Science and technology have
done a good job in solving some
problems, he says, but “bridges to
larger systems planning—such as in
the urban area—have not been tack-
led. We've neglected to do all we
can for the basics of lite, the health
area, clothing, and transportation.”
And one way is to become cost-
effective, the scientist says.

Stever, formerly president of Car-
negie-Mellon University. Pitts-
burgh. Pa., is no stranger 10 Wash-
ington. He has served as the Air
Force’s chief scientist, on the Na-
tional Science Board, the advisory
panel to the House Committee on
Science and Astronautics, and on
the President’s Commission on the
Patent System. Holder of a Ph.D. in
physics from the California Institute
of Technology, he gained national
prominence in aeronautical engi-
neering and space technology while
at the Massachusetts Institute of
Technology.

The tiger in
NASA's tank

Rep. Olin E. Teague, the Texas
Democrat who chairs the House
Manned Space Flight subcom-
mittee, will soon get another oppor-
tunity to demonstrate why his col-
leagues call him “Tiger.” The issue
before the 92nd Congress is the con-

Electronics/April 24, 1972




(advertisement)

New bi-polar power-dac*solves five major

system problems in automatic test equipment

*T™M

A new programmable power source from the John Fluke Company solves several
big system problems. Appropriately called a Power-DAC, the Models 4250A and
4265A provide up to =65 volts at 1 amp, with-a 100 micro-second settling time to
0.01% accuracy. A full complement of options provide needed erxnbnllty in

both price and performance.

1. Parallel or series operation — just like batteries

Have you ever needed just a little more current or
voltage to test a new device? (Probably this slight
extra capability is only needed for a very few tests.)
With the 4200 Series Power-DAC, you can double,
triple or quadruple your current or voltage capability
by a simple parallel or series connection with external
relays. No special hardware or software protection
features are required. With several Power-DACs in
your system vyou have both single unit control and
unlimited power configuration at the discretion of the
programmer.

2. AC or DC outputs provide versatility

In addition to the standard internal dec reference, an
external reference option allows any external ac or
dc signal to be used as the reference for the bi-polar
D-to-A ladder network. The Power-DAC can perform
many different functions within the test system.
Operate it as a programmable amplifier, attenuator or
multiplying DAC for either ac or de signals up to 30
kHz. Amplitude of fixed level function generators and
special purpose signal sources can be precisely con-
trolled from microvolt levels up to 50v rms at 0.7
amp rms. By accurately controlling the level of the
external reference, programming resolution can be
varied from 1 millivolt to several microvolts. Either
the internal or external reference is selected by a
1-bit control line. The 100 gsec settling time includes
polarity change, range change and selecting either
the internal or external reference.

3. Fast programmable current limiting protects
circuits under test

Standard models provide a gross 1.2 amp current lim-
it as an overload protection feature. One option pro-
vides a programmable current limit in two ranges,
100 ma and 1 amp. Each range is programmable in
10 percent steps, vielding 10 ma or 100 ma resolution.
When the overload occurs, transition from the con-
stant voltage mode to the current mode requires less

Model 4265A

than 20 microseconds, the crossover time being a
function of the load. The larger the overload, the fast-
er the transition. This fast crossover capability mini-
mizes the energy transients to the circuits under test.

4. Programming glitch reduction

A unique track-and-hold technique during the pro-
gramming interval reduces the peak glitch and tran-
sient excursions to less than 50 mv in the 16 volt
range, and less than 100 mv in the 65 volt range.
Transitions from computer generated waveforms or
incremental slewing operations take place smoothly.

5. Isolation and guarding reduces noise and
ground loops

Digital and analog portions of the 4200s are sepa-
rated by a metal guard to eliminate both ground loops
and digital noise which severely affect the system per-
formance of conventional power supplies and D-to-A
converters. With the isolated control logic option,
impedance between the digital control logic and the
analog circuits is 10? ohms in parallel with 3 pico-
farads. This isolation provides significant rejection
of system noise on the analog output. Up to 1000
volts of common mode voltage can be applied between
chassis ground and the guard terminal without harm-
ing the instrument, or causing severe common modé
errors.

Prices and options

For $1295, the basic 4250A and 4265A are equipped
with direct coupled control logic and blank front pan-

DIGITAL INPUT

b3

DIGITAL INPUT

b4

el. The isolated control logic
option which alse contains a

—»- OUTPUT #1 ) 0to +65 VvDC
Oto +1 Amp

P> AC OUTPUT #1 ) 0to +50V rms
Jto +0.7 Arms

= SERIES OUTPUT, 0 to +130 VDC, 1 Amp

SUPERIMPOSED QUTPUT, AC ON DC

DIGITAL INPUT

EXTERNAL
REFERENCE 4265A
INPUT F;OWER -DAC —»— OUTPUT #2
FIXED AMPLIT
FUNCTION HITUDE SWITCHING == AC OUTPUT #2
GENERATOR
4265A
POWER-DAC
EXTERNAL #2
REFERENCE
INPUT

The 4200 Series POWER-DACs provide a wide range of automatic test system capa-
bility. With the equipment shown above, note the different types of output obtainable.

= PARALLEL OUTPUT, 0 to +65 VDC, 2 Amps

Electronics/April 24, 1972

memory register for storing
the program command is $300.
The external reference, pro-
grammable current limit and
front panel digital display op-
tions are priced at $200 each.
Delivery is 30 days. For com-
plete specifications on all 4200
Series Power-DACs, write
Fluke, P.O, Box 7428, Seattle,

WA 98133. iFLUKE €
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Commt..mcatlons
Men Think i Big

The Canadian Broadcasting Corporation uses aperiodic
loop antenna above .... and that’s big and small.

Big ...
Small ..

Big ...

at Britannia Heights, near the nation’s Capital at
Ottawa, Canadians listen to the world.

CBC listens on the aperiodic loop antenna which
is only 50 meters in diameter in Rosette array.

its omni-directional, point-to-point, broad band,
long and shor: range receive capability is big
enough to replace vast rhombic or log-periodic
antenna farms.

That's why, whenever communications men think big and
small, Hermes Electronics Ltd. supplies the aperiodic loop
antenna to government agencies and military forces around
the world.

Roof mountable, fast set up, small spaces, big jobs, or just
below ground level it snows a /ot at Canada’s Britannia

Heights.

ASK US

Suite 315

Hermes Electronics Limited  esineron

D.C., 20006
Telephone 202 296-2978
TWX 710-822-1106
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troversial $5.5 billion Space Shuttle,
the vehicle with which NASA hopes
to keep its manned program going
beyond the final Apollo lunar mis-
sion next year. Teague, now sixty-
ish, is an outspoken advocate of the
shuttle program, and whether or not
it makes it through the congres-
sional maze in this election year will
depend in good part on Teague’s
powers of persuasion.

Though Teague. like all consum-
mate politicians, is well known for
his affable, easygoing manner, it is
his tenaciousness that shuttle oppo-
nents are likely to recollect best be-
fore the shuttle debate is over.

Opposition. Arrayed against
Teague and his colleagues favoring
the White House-blessed shuttle is
an impressive array of scientists who
see the program near the bottom of
the list of national priorities. Where
Teague supports the NASA view that
the reusable shuttle will “remove
the constraints imposed by an ear-
lier level of technology™ on space-
craft payloads and permil the civil-
ian space program to “progress
from adolescence to full maturity.
opponents such as the physicist
Ralph Lapp are arguing that shuttle
payload cost projections now before
the Congress are misleading.

Confident. Despite the formidable
opposition to the shuttle and its
heavy outlays for electronics. the
Texas Tiger appears unworried
about the prospects for the program.
First elected to the House in 1946,
Teague joined the Science and As-
tronautics Committee when it was
formed in 1959. and quickly as-
sumed an active role in the emerg-
ing space program. As subcom-
mittee chairman he also oversees
authorizations for Apollo. Skylab,
and Space Station.

The extent of Teague’s influence
in the Congress is best described
simply by noting his role as chair-
man of the Democratic Caucus, a
title of no little significance that
marks him as a politican’s politician.
Should the going get rough as the
shuttle moves toward a vote this
year, some observers suspect Teague
may employ some of the leverage
that post enjoys to round up suf-
ficient votes.

Electronics/April 24, 1972




What do you get when you cross
a signal source with a calculator?

Automatic testing with HP's new 3330B AUTO-
MATIC SYNTHESIZER. In this one outstanding instru-
ment, you get a flexible synthesizer, a top-performing
sweep generator, and a precision level generator —all
under digital control. Its built-in controller adds com-
puter flexibility—you can forget about tying up an
external computer for your automatic testing on the
production line, and for the first time make this level
of testing economically feasible in your lab.

For man-machine interfacing, 3330B's convenient
swing-out keyboard, coupled with 9-digits of frequency
and 4-digits of amplitude readout, gives you complete
flexibility for setting up your test routines.

As a frequency synthesizer spectral purity is excep-
tional. Spurious is down 70 dB, and harmonics at least
40 dB below the carrier. Through its easy-to-use key-
board, you can, with 0.1 Hz resolution, set in any fre-
quency between 0.1 Hz and 13 MHz, then automatically
or manually increment (tune) that frequency by any
amount. Each point has the synthesizer stability of + |
part in 108/day.

You can repeat the same automatic or manual sweep-
ing operation with amplitude level. Its 100 dB range,
0.01 dB resolution and flatness of *+ 0.05 dB make the
3330B a precision level generator.

3 3308
(1] wEw ey oRaTic STuTHESRER

“CT . FReouency

He « SWEEPING

Call on Model 3330B for your sweep generator
needs, and you'll get performance levels of accuracy,
linearity, and resolution never before available. That's
because the internal serial microprocessor controls
digital sweeping of synthesized frequencies or precise
amplitudes. Through its keyboard and front-panel con-
trols, you enter all sweep parameters—your 3330B
takes it from there.

Systems Designers will find the standard 3330B fully
programmable —ready for low-cost interfacing to other
ASCII instruments and controllers, like marked card
programmers, calculators, and computers.

Price? If you think about it, you would have bought
a synthesizer, a sweeper, a marker generator, a counter,
a programmable attenuator, and some computer time to
come anywhere close to solving the same problems now
done by the 3330B. At $6000 for a complete frequency
lab, we think you'll agree that the price-performance
ratio of the 3330B is great. (Model 3330A, priced at
$5100, performs identically to the 3330B but has man-
ual amplitude control and 13 dB range.)

For further information on the 3330A/B, contact
your local HP field engineer. Or, write Hewlett-Packard,
Palo Alto, California 94304. In Europe: 1217 Meyrin-
Geneva, Switzerland.

A092/1
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Core. The great elixir. For more
than a decade, the dominant
technology of computer mem-
ories. And still the one basic
material that combines the
optimum in cost, producibility,
. performance and reliability. The
“mnagic quality of core is its
continued improvement in all
these categories. Now there is
18 mil wide temperature core.
The'ticst high volume produc-
tion core to break the micro-
second barrier under severe
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environmental conditions. And
again, Electronic Memories
leads in 18 mil core technology
as it has since the days of 80 mil.
With the most extensive core
library, the most effective
research and development
capability and core processing
facilities around the world. Do
we want to sell you more core?
You bet. And you'll find that our
price structure and our delivery
commitments are as sound as
our product quality. We could
be satisfied with just
selling core
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If you make the world's best

18 mil wide temperature core,
you'd be foolish not to use it in
your own products. And foolish
we're not. So here are two new
EM stacks based on 18 mil core
technology, one for military
applications, the other for
commercial. The M-18 is a mili-
tarized double-density stack
that proves our accomplish-
ments in 18 mil core and military
packaging. With an operating
temperature range of —55°C to

electronic memories & magnetics

Gircle 20 on reader service card
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But when you take some

100°C, submicrosecond speed
and a 16K word by 32 bit con-
figuration, the M-18 meets all
applicable severe environment
specs of MIL-E-5400. Our exclu-
sive finger contacts reduce the
number of solder joints over
conventional connections. Then
there’'s the EM2230. A planar
stack with our unusual "folded”
design (similar to our successful
2220) and with a maximum
capacity of 8K words by 18 bits.
When everyone is looking for the
most memory capacity per dol-
lar, this stack has the potential




of your own medicine

. R BN e | of giving you 16K in memory for
. 3 R, h less money and less space than
o ’ you formerly needed for 12K.

— At 72" x 8” (folded), it is small
enough to fit all board sizes.
Decode diodes are included and
they're welded into clusters for
easy assembling. By 1973,
some of our competitors may be
able to offer you competitive
stacks. Meantime, we have
taken our core technology and
our stack technology and
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In both commercial as well as
military memory systems.

On the military side, there’s our
SEMS-9: the latest, most ad-
vanced severe environment
memory in a long line of EM
military systems. Never before
have military users been offered
this much memory in so small a
package at such low cost. You
get 327,680 bits of random
access memory in 103 cubic
inches that weigh 5.5 pounds—

-_—
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fantastic things happen.

including address and data
registers, and input power
monitoring and lockout control.
Bccess time is 450 nsec. Cycle
time is 1.2 usec. MTBF is calcu-
lated in excess of 12,000 hours.
With just four plug-in boards,
MTTR is a matter of minutes,
and all components are acces-
sible for repair. On the com-
mercial side, there's our line of
everything-on-one-card memo-
ries. They're available off-the-
shelf and at unforgettably low
prices. Each circuit card con-
tains all the required logic,
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electronic memories & magnetics
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drive and sense circuitry. And
it works off +5 V. only. As one
example, our Micromemory
3000 features full cycle time of
650 nanoseconds and access
time of 300 nanoseconds. Maxi-
mum capacity is 8,192 words by
18 bits per word or 16,384 by 9.
Sofar we've talked about new
things that happen with core.
But we're in the memory busi-
ness. When your product inter-
ests encompass other media,

~
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then you're ready for

That's why we've become the
Memory Products Group of
Electronic Memories & Mag-
netics Corp.: an integrated
marketing force to serve you for
all of EM's core memory prod-
ucts as well as Caelus disk
drives and disk packs. Caelus.
A name you know and trust as
part of the EM family. Now an
integral part of our multi-prod-
uct offering to computer manu-
facturers. And here are two new
stars in the Caelus line. First, the
Caelus 303 disk file system: a
big drive in a miniaturized
package for small and medium
size computers. Random access

to 48 megabits in a package
that's 8% " high. You can put
four in a desk. There are two
disks. Oneisfixed, and the other
top loads just like the big sys-
tems or IBM Systems 3. Sixty
milliseconds average access
time. The Caelus 303 contains
its own power supply and 0.3
micron air filtration system. And
it can be configured to any
OEM requirement. Finally,
there's the new Caelus CMIII
disk cartridge. Fully compatible
with the IBM 5440, it provides
24 megabits of storage, 2200
bits per inch. Most important,
it's ready to ship right now,
and it comes with the trouble-
free' performance and service-




a family of memories.

in-depth that you've come to
expect of any Caelus product.
You say that's not enough? You
say you want more? Tell you
what we're gonna do: after
you've read all eight, count ‘em,
eight pages of our important
message, drop us a note and
we’'ll send you a reward. Our
own genuine old-time Memory
Elixir poster (suitable for fram-
ing). The Sprightly Lass? We
hope you already have one.

electronic
memories
& magnetics

12621 Chadron Avenue, Hawthorne, California 90250 « (213) 644-9881
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...one component liquid potting materials
from Hysol cast large or small parts
quickly and economically.

The new generation of Hysol epoxy casting
systems reduces waste and provides proprietary
flame retardancy without sacrificing physical or
electrical properties. Meets requirements of UL
Standard 492.

Thermo Shock Resistant ® Full Rigid.
Pre-Catalyzed ® No Mixing Errors.
Uniform e Less Equipment needed.
Machinable ® Long Shelf Life.

With or Without Filler.

For one component casting compounds with all
the best features, call Hysol.

HYSOL OIVISION « THE DEXTER CORPORATION

OLEAN, NEW YORK / LOS ANGELES and PITTSBURG, CALIFORNIA
TORONTO / LONDON ' MUNICH / TOKYO / MEXICO CITY
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Meetings

National Telemetering Conf.: I1EEL,
Houston Shamrock Hilton Hotel.
Houston. Texas, May 1-5.

Electrochemical Society Spring
Mecting: Electrochem. Soc.. Sham-
rock Hilton. Houston, Texas. May
5-12.

International Electronies Conf.:
IELE. AIP. OSA. APA. Queen Eliza-
beth Hotel. Montreal, Canada. May
7-11.

International Semiconductor Power
Converter Conf.: 166E. Lord Balti-
more Hotel. Baltimore. Md.. May 7-
10.

Spring Joint Computer Conf.: 1ELE,
Convention Center, Atlantic City.
N.J.. May 15-18.

Acrospace FElectronics Conf.: 1LEE:
Sheraton Dayton  Hotel.  Dayton.
Ohio, May 15-17.

Electronic Components Conference:
Electronic  Industries  Assn.. [EEE.
Statler-Hilton  Hotel. Washington,
D.C.. Mayv 15-17.

International Microwave Sym-
posium: IEEE. Arlington Park Tow-
ers Hotel, Chicago, May 22-25.

Power Sources Symposium: Army
Electronics  Command.  Shetburne
Hotel. Atlantic City, N.J.. May 23-
25,

International Transportation Expo-
sition/Congress  of Transportation
Conferences: FAA. SAE. IEEL. clc..
Dulles Airport/Sheraton Park.
Washington, May 27-June 4.

International Switching Symposium:
IEEE, MIT. Cambridge. Mass.. June
6-9.

Spring Conference on Broadeast &
Television Receivers: 1LEL. Marriott
Motor Hotel. Chicago. I1L. June 12-
13.

International Conference on Com-
munications: IEEE. Marriott Motor
Hotel. Philadelphia, Penna.. June
19-21.
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Evolution
and the
function generator

Lessons from the Dodo

IEC, in building its high-quality, low-cost
Series 30 Function Generator, learned
from the mistakes of others. (Yes, the
industry has had its Dodos.) We knew
that only a strong, highly reliable unit
would survive, so we developed our com-
pact, hard-working 0.3Hz-3Mhz Series
30 accordingly.

Performance and quality are built into the
unit right from the beginning. Interstate
Electronics Corporation’s independent
QC lab puts every Series 30 semicon-
ductor through a rigorous performance
test before production acceptance. Then,

During Calibration, Trigger, Gate, Burst,
and Sweep Modes are given full play. By
such critical inspections, we learn more
about the instruments we make, and the
product species as a whole is improved.

IEC actually over-calibrates to reach
an exceptional quality of performance.
While we spec a respectable 0.3% sine
distortion, our generators typically
achieve 0.18%.

Loss of the Sixth Toe
As part of the stress Cycle,
we developed a "Shake 'n
Bake' test that jolted and
jarred Series 30 prototypes,
then operated them in a
70°C. heat chamber. We
still burn-in each Series 30
generator, but after exten-
sive Unit Tests without a vibration failure,
the ““shake’’ cycle was declared obsolete.

Mutation Elimination
We don't produce to
MIL-SPECS,but our
procedures are amaz-
ingly close to it. Dur-
ing four in-process
inspections, a QC
team checks

Survival of the Fittest

After calibration, the Series 30 generator
undergoes a minimum 120-hour ‘‘mile-
age’ test. We turn each instrument on
and off at irregular intervals during this
stress cycling to simulate real-world
strain, and our exclusive Output Limit
Indicator glows to confirm that the Gen-
erator is operating under stress.

Following this, all instruments are proc-
essed by a final automated lab system.
At this point the Function Generator must
continue to perform precisely, with an
exacting degree of conformity and pre-
dictability. Only by surpassing the highest
standards of the species does the Series
30 survive in the field, and enjoy the low-
est return in the industry.

We're ready to back up our claims. Go

after Unit Testing, Calibration, Burn-in, everything ahead ... call John Norburg, collect, at
and Stress Cyclin% each instrument tick- ~ from each V) (714) 772-2811, and ask for a demo!
eted for shipment has to pass QC's com-  Solder joint | -
puterized Assur- &, ., Z= o to StC rew  Ge<o.
ance Test before ™ mounts, re- &
it goes to our je.ctmg the /h»’
customer. slightest im-
perfections.
We expect
each Series
Monkeying with . sounitto
Ontogeny = Ievo ve exact-
The Unit Test is the first evaluatlon to ﬁy daswiﬁeact;-
identify and correct operative problems gl’t |I )
in the working instrument. Each of Series > b 2 11 -
30's versatile outputs, including variable ~ Mutations. '
Width Pulse, Sweep Sawtooth, Adjust- () .“ .(
able D-C Level, and Sine, Square, and .
Triangle waveforms are scrutinized for G‘ b V% g
pure, consistent performance up to 20V .. $495 @, ’6\) (o GJ' -
p-p. In addition, our direct-reading
Sweep Limit, 40-db Calibrated Attenu- 5 O.ther N!odels.
ator, and other controls are handled for available in Series 30
“feel”" as well as accuracy. From $295 to $695 @
INTERSTATE
ELECTRONIKCS
CORPORATION

a subsidiary of A-T-O Inc.
Dept. 7000, Box 3117, Anaheim, Calif. 92803.
TWX 714-776-0280 TELEX 655443 & 655419
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World Radio History



Think Twice:

Extra contribution is one way
to the top. Specifying HP scopes
will help you, too.

Here’s why.

You're an engineer on the way up.
Your ideas, your designs, your work
all reflect the extra contribution
you're making. (You might even slip
back to “the shop” after dinner and
on weekends.) Rewards won't be
long in coming.

There’s one more thing you can
do for yourself and your manage-
ment. Show them a way to cut
operating expenses and boost prof-
its. How? By being critical and
downright hardnosed in making
your cost/performance comparisons
on instrument purchases.

Scopes Have Changed.

Take laboratory oscilloscopes for
instance. In the past several years,
scope design and performance have
changed —for the better. Many
companies, maybe yours, are in the
process of replacing older scopes,
to take advantage of the extra capa-
bility these new models offer. To
get the best buy now, you're going
to have to do more than look at the
name tag and spec sheet. Plug-ins
are not compatible. Calibration is
completely different. Controls and
operations have changed radically.
It’s a whole new ball game. Litt/e that
you learned or used on older scopes
—whether theirs or ours—can be
transferred to the new models. You
need new techniques, new training
materials, new parts. Here are three
specific reasons why you should
investigate the HP 180 Series...why
you should think twice.

HP Scopes Cost Less To Buy

Analyze your total measurement
needs, then ask both manufacturers
to submit prices. On latest model
plug-in lab scopes, you'll find that
HP can consistently save you money
— lots of it. For example on a 75
MHz non-delayed sweep, plug-in
system, ours is 24% less (with de-
layed sweep, 18% less); at 100 MHz,
ours is 16% less; for 1 GHz sam-
pling, you'll pay 54% less if you
buy ours.

HP Scopes Cost Significantly
Less To Operate

Because scopes have changed,
training, operation, calibration, and
repair are expenses that you'll have
to contend with—no matter which
make you buy. HP's new scopes are
supported by simplified operation
and live or videotaped training and
repair sessions that can substantially
cut your start-up and overall operat-
ing costs.

Calibration? We've cut the num-
ber of adjustments by 50% —and
eliminated interactive adjustments.
Therefore, when you’re comparing
oscilloscopes be sure to include in
that comparison the cost of cali-
brating each manufacturer’s unit

Our users are reporting shorter
training periods, faster, surer mea-
surements, and savings up to 50%
on calibration time and costs. Some
companies buying Hewlett-Packard,
cite this as the main reason.

HP Technological Leadership.
More Performance.
Fewer Problems.

HP innovations in general pur-
pose lab scopes include: the first
scope with a real time bandwidth of
> 250 MHz; the first 18 GHz sam-
pling scope; the first 100 MHz vari-
able persistence and storage scope;
and the first and only 100 MHz
scope with a “big-picture” CRT
(8x10 div, 1.3 cm/div). These are
meaningful, functional innovations
that boost your performance, not
your costs.

Think twice! Once you make the
comparison, we're certain you'll
choose HP. Many engineers like
yourself —engineers on the way up
—have already made the switch. For
more information on how you can
help your company boost profits and
how you can help yourself make
faster, more positive measurements,
write for our free “No Nonsense
Guide To Oscilloscope Selection.”

Hewlett-Packard, Palo Alto, Cali-
fornia 94304. In Europe: 1217
Meyrin-Geneva, Switzerland.

Scopes Are Changing;
Think Twice!

HEWLETT .hp; PACKARD

OSCILLOSCOPES

Circle 29 on reader service card 986



SPEED vs.

The one-nanosecond conundrum.

Schottky or ECL 10,0007 How should you commit your
engineers, your plant, your production, to get the
faster logic that your next system will require?

It's a tough choice. Both major
logic families volume-supplied by &
Signetics can be counted on to ~ —
boost speed levels far beyond B S
standard TTL. With
each offering its own
unique advantages, each
with built-in drawbacks
(sometimes more
psychological than real).

ey  TYPICAL VALUES

B IA B . 74S/828 ECL 10,000
Propagation Delay (per Gate) 3ns 2ns
Power Dissipation (per Gate) 20mw 25mwW
Positive Volt. Supply (+ V) +5V ov
Negative Volt. Supply (V) ov 5.2V
Logic "1 Level +2.7V v
Logic "0 Level +0.5V 1.8V
Qutput *V T 1V/ns 25V/ns

Hands down, ECL 10,000
beats out Schottky 74/82
in performance — deliv-
ering the best high
speed/low power trade-
off yet. But the crucial
question facing users:
just how critical to your
individual designs is that one
extra nanosecond knocked off by ECL?

Unless you're into super scale or large scale com-
puters, which have always utilized ECL's maximized
performance, there's no pat answer to the question.

You have to balance where you've been, and where
you're going, with a careful probing of both
technologies.

For all practical purposes, 74/82 Schottky is third
generation TTL enhanced to allow the designer to
increase his system speed by replacing present TTL
circuits with their Schottky equivalents. Signetics
uses a 3 micron epitaxial film thickness to produce
extremely small geometries. Combining small
geometries with Schottky diode clamped transistors
results in optimized T°L performance plus remark-
able high-density MSI capability. Since gold doping
is no longer required, you get higher betas — making
PNP transistors available for innovative circuit ideas.
All Signetics 82S circuits use PNP transistors to
reduce input loading, to insure that fan-out rules are
not violated when upgrading existing systems.

Schottky TTL is compatible with standard TTL
circuits, with logic rules familiar to the vast majority
of engineers. That’s the good news.

The bad news: wiring rules may become more
stringent due to the sharper signal edges of Schottky
TTL compared to standard T°. Careful attention must
be paid to PC board geometries and line termina-
tions, as with 74H type circuits. And, of course, there
is that one nanosecond difference in gate delay.

ECL 10,000 will drop propagation delay from 3 to
2ns per gate. With MSI frequently twice as fast. But
it takes more than speed to make 10K so desirable.

X SN 2T B AT e
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SPLED

The constant current nature of ECL 10K is obvious.

Properly loaded ECL gates show very flat power

dissipation. This flat power curve means greater ease

of power distribution. And the difference between
loaded and unloaded curves offers termination

freedom: this choice of resistor helps immensely in

reducing internal dissipation to allow higher
functional densities. ECL combines remarkable
design/function flexibility with significant savings
in gate and package count.

A fear of the unknown appears to be the key

stumbling block to ECL. Probably the prime concern

is the relative unfamiliarity with the NOR/OR logic.

The system engineer or manufacturer often feels he

has enough on his hands mastering the new

usage techniques of 74/82 Schottky, where the basic

logic is still TTL. Learning to cope with the sharp

edge speeds of faster logic is one thing. Being forced

to learn a whole new logic besides...that's often
the last straw. Is one extra nanosecond worth it?
Only you, the user, can tell.

PAST LOGIC USAGE | COMPUTER | oirURE LOGIC USAGE
CLASS
SUPER
LARGE | PR3-
SCHOTTKY 3
MEDIUM
3 SMALL ‘
MIN! L
TTL MSI COMPUTER | SCHOTTKY ECL

Put yourself in this picture. Match usage to
computer category. Match speed requirements to
your own best interests, recognizing that
the entire industry is trending
toward ever-higher speeds. And
before you commit to either
Schottky TTL upgrading, or a
switchover to ECL, consider both
alternatives carefully.

74/82 Schottky. Or ECL 10,000.

Signetics gives you both ways to go. .

SCHOTTKY 82S MSI
82530/31/32 8-Input Digital Multiplexer

82533/34 2-Input, 4-Bit Digital Multiplexer

82541/42 Quad Exclusive-OR/Quad Exclusive-NOR
82S50/52 Binary-to-Octal/BCD-to-Decimal Decoder
82562 9-Bit Parity Generator and Checker
82566/67 2-Input, 4-Bit Digital Multiplexer
82s70/71* 4-Bit Shit Register

82590/91° Presettable Decade/Binary Counter

SCHOTTKY TTL 748

SiNoLcS
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74500 Quad 2-Input NAND Gate

74503 Quad 2-Input NAND Gate (Open Collector)

74504 Hex Inverter

74505 Hex Inverter (Qpen Collectar)

74520 Dual 4-Input NAND Gate

74522 Dual 4-Input NAND Gate (Open Collector)

745112° Dual J-K Edge-Triggered Flip-Flop

745113° Dual J-K Edge-Triggered Fiip-Flop

745114 Dual J-K Edge-Triggered Flip-Flop

74540° Dual 4-Input NAND Buffer

74S140° Dual 4-Input NAND Line Dniver

ECL 10,000

10101° Quad 1-Input OR/NOR Gate

10102 Quad 2-Input NOR Gate

10108* Triple 2, 3, 2-Input OR/NOR Gate

10106° Triple 4, 3, 3-Input NOR Gate

10107 Triple 2-Input Exclusive OR/NOR Gate

10109 Dual, 4, 5-Input OR/NOR Gate

10110 Dual 3-Input 3-Output OR Gate

10111 Dual 3-Input 3-Output NOR Gate

10112 Dual 3-Input 1-OR/2-NOR Gate

10113° Quad Exclusive -OR Gate/Comparator

10115° Quad Differential Line Receiver

10116 Triple Differantial OR/NOR Line Receiver

10117 Dual 2-wide 2, 3-Input OR-AND/OR-AND Invert Gate

10118 Dual 2-wide 3, 3-input OR-AND Gate

10119 4-wide 4, 3, 3, 3-Input OR-AND Gate

10121* 4-wide 3,3, 3, 3-Input OR-AND/OR-AND Invert Gate

10131° Dual D-Type Master-Slave Flip-Flop

10161 1 of 8 Demultiplexer/Decoder (Low)

10162 1 of 8 Demultiplexer/Decoder (High)

10170° 9 + 2-Input Parity Circuit

10171 Dual 1 of 4 Demultiplexer/Decaoder (Low)

10172* Dual 1 of 4 Demultiplexer {High)
B e e e T R S R R R R I e =]
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: 811 E. Arques Avenue, Sunnyvale, California 94086
| [} Please rush us your technical booklet comparing Schottky and
|~ ECL10,000in detail,
: {71 Send parts lists, pricing and data sheets on both lines. I
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For basic industrial connectors

think of us as

your hardware store.

Plugs, sockets, connectors, hardware and
accessories—for relays, tubes, cable connec-
tions, sound systems or whatever—a whole raft
of things you’d never expect from us. They’'ve
been in our industrial product line for many
years. In fact, it's the broadest line available
anywhere. So next time you need something

Circle 32 on readerservice card

in basic black, think of us as your connector
hardware store. Drop us a line and we’ll send
you our latest 32-page Ii-1 Catalog along with
the name of your closest Amphenol distributor.
Write to Amphenotl Industrial Division, The
Bunker-Ramo Corporation, 1830 South 54th
Avenue, Chicago, lllinois 60650.

ExE) AMPHENOL




AMI selling liquid
crystal displays
as standard wares

Data General making
in-house peripheral

Motorola mapping
rf, microwave push

U.S. firms at Paris
do good business

Electronics/Aprii 24, 1972

Electronics newsletter

American Micro-systems Inc., Santa Clara, Calif., has entered the li-
quid crystal display business full bore. The firm has frozen its process
and is now turning out about 1,000 displays per month. The output is
expected to increase to 20,000 a month by September, when a new
character printer is to be installed. The first standard products are a
four-digit clock display with a.m. and p.m. indications, and a 3%-digit
panel meter display with ac, dc, ohms, and polarity indications. The
clock characters are 0.75 inch high, and the panel meter characters
measure 0.6 in. high; they are under $12 each in lots of 100.

With the AMI process, either reflective or transmissive displays can
be produced. Power supply requirements are 12 to 24 volts dc at 3 mi-
croamperes per square centimeter of active area. Operating tempera-
ture range is 10° to 90°C, and response time is about 40 milliseconds.
“We are with liquid crystals now where we were with MOS in 1967—
we’ve built prototypes, have documented the process, and are going into
production,” says Warren Wheeler, president of the Micro-products di-
vision of AML.

Data General Corp. is introducing its first in-house peripheral device—
a fixed-head disk storage unit. Previously, disks and other peripheral
equipment available with Data General’s Nova computers were made by
other companies and marketed by Data General as an original-equip-
ment manufacturer. Like all fixed-head disks, the new unit will have a
respectable access time and an unusually large capacity.

Motorola Semiconductor, banking on increased civilian activity in the
face of dwindling Government support for rf and microwave compo-
nent work, is preparing a large investment in that sector. The big Phoe-
nix, Ariz., components maker is about to bring out a line of hybrid am-
plifiers for the consumer and communications markets.

The first product, an rf amplifier for use as a line extender in cable
television, will be announced in May or June. Other devices in Moto-
rola’s product plans include rf amplifiers and gain blocks for mobile ra-
dio, high-power modules in the 5-to-225-watt range, and hybrids oper-
ating in the 1.7-to-2.2-gigahertz range for microwave links.

Motorola’s move completes the entry of the big three into the busi-
ness. Fairchild announced a series of CATV hybrid amplifiers two
years ago, retaining the line as it sold some of its microwave system ca-
pability. Texas Instruments has been building hybrid modules in En-
gland for mobile and airborne transmitters for about a year.

Even though 47 of them were permitted to pack into one U.S. Depart-
ment of Commerce booth—to the resentment of Europeans—American
firms at the Paris Components Show took in $350,000 in firm orders.
Moreover, they report a forecast of $8.5 million in additional sales in
Europe over the next 12 months, based on their Paris contacts. Eight-
een of them signed up agents on the spot, and negotiations with 163
other agents are under way for representation in Europe.

The good business at the crowded American booth appears to be
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Use of package
underside eased
by du Pont paste

H-P pulis out
of SJCC, asks
a single show

ARPA net may
go private
in two years

34
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part of a trend. Major exhibitors at the show report clear evidence of a
turnaround on their European sales for the first quarter of this year.
Even the semiconductor makers are talking about a “ray of sunshine.”
Says Motorola’s European field sales manager, Monroe Maller, “We
have a fairly clear upturn, and we expect to see real momentum.”

E.I. du Pont, which has been urging semiconductor manufacturers and
users alike to put thick-film circuits on the undersides of LSI packages,
has an easier way to do it. The chemicals giant has been pushing the
technique as a way to cut the assembly costs of outboarded compo-
nents, and now its Electronic Products division has come up with a
platinum metalization paste that won’t oxidize in the thick-film firing
furnace. This means that the new thermal pulse-bonding machines can
be used to bond a lead frame to metalization pads along the edge.

According to John C. Cox, packaging manager of the Wilmington,
Del., division, it works this way: the thick film conductive and resistive
patterns are screened and fired, discrete components are added, and
the lead frame is bonded. This isn’t possible when the lead frame is
brazed because of high temperatures required for the operation.

The Spring Joint Computer Conference is the latest large show to feel
the chill from equipment manufacturers. The 1972 edition of the
Spring Joint, starting May 15 in Atlantic City, has some conspicuous
absentees. Not only are Digital Equipment Corp., Honeywell, and Bur-
roughs (except for its components division), Interdata, and Varian join-
ing IBM among the missing, but Hewlett-Packard has pulled out.

Says H-P’s Russell Berg, manager of corporate marketing communi-
cations: “We no longer can absorb two computer conferences in one
year.” H-P suggests *“a single annual national computer conference
complemented by several smaller shows.” Paul Rosenbaum, vice presi-
dent of Memory Technology Inc. in Waltham, Mass.. seconds the mo-
tion. “We go to the Fall Joint, but it’s too expensive to go to two shows
a year. Attendance is too diverse.” GRI Computer Corp. of Newton,
Mass., feels large trade shows are a “‘complete waste of money.”

A DEC spokesman sums up: “We don’t know if it’s worth it.”

Requests for proposals for a large shared computer network to service
several Government agencies could go out to potential carriers within
two years. The data service would absorb the Advanced Research Proj-
ect Agency’s national system, and might even be run by a carrier
created specially for the task. Discussions stress competitive industry
involvement, with Government leasing its share; the Federal Communi-
cations Commission has been contacted about new regulations for the
precedent-setting network. Consolidation with computer nets of the
General Services Administration and others is possible.

Meanwhile the problem of who is to run the ARPA net has still to be
solved, but it looks as though the Defense Department agency may con-
tinue management until a private carrier takes over. Industry is keenly
interested. Other agencies involved are the Office of Tele-
communications Policy, the Office of Science and Technology, the Na-
tional Bureau of Standards, and the National Science Foundation.
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Their book, ironically symptomatic of minicomputer
technology itself, was good as far as it went

but didn’t go far enough. Significantly absent was
any reference to the only really new and different
concept for systems computers in years: functional
minicomputers using a universal bus system.

And that’s a damned relevant topic to be
leaving out!

GRI’s Functional Minicomputers* are integrated
into system environments with unheard of
simplicity. You won't find out what that means
for the systems designer or end user—not in
their book. That's why we wrote our book.

Read it!
*Patented

Electronics/April 24, 1972

Discover the minicomputers that can be fully
integrated with your system and completely
debugged in the time it takes to write the program
for many others. That’s relevancy! That's a /ot of
time, money and manpower saved. Multiply

that savings by the number of systems you plan

to build—can you afford not to check out the

GRI story?

Send for both books, theirs and ours. See if
we're not setting new standards in more than
just literature.

Write to: GRI Computer Corporation
320 Needham Street, Newton, Mass. 02164
Phone: (617) 969-0800. Cable: GRICOMP

Go ahead and crack a nut.

GRI Computer
CORPORATION

Circle 35 onreader service card
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Today ion implantation is big news.

Look what we started!

Two years ago you probably never heard

EDN/EEE, 12/15/71

of ion implantation. Today it's big news—
helping turn bright ideas into profitable
products.

MOSTEK was the first to use ion
implantation in the volume manufacture
of MOS/LSI, beginning in 1970. Since
then we have made process and product
innovations that have initiated an
industry-wide movement towards
implantation. Today you will find our
implanted MOS circuits in an ever
widening range of applications includ-
ing: business and scientific calculators;
electronicorgans; credit verification
terminals; industrial timers; computer

peripherals; medical electronics;
avionics; portable measuring instru-
ments and modems. Looking ahead,
implanted MOS is ideal for such new and
exciting areas as utility meter read-
ing, time keeping, and automotive
electronics.

If you are considering using MOS
in your products, check what implanted
circuits can do for you, both technically
—(lower power, higher speed, and oper-
ation over broad supply voltages)-and
economically. Let MOSTEK recommend
acustomapproach or one of its standard
implanted MOS circuits to meet your
needs.

MOSTEK

CORPORATION

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

Regional Sales Offices: West 11222 La Cienaga Boulevard Inglewood

_ahf 90304 (213) 649-2600 East 60 Turner Street Waitham Mass
Midwest Southeast %14

2154 (617) 899-91
W Avenue Jackson Michigan 49203517, 787 0508

International: MOSTEK GmbH. 7 Stuiigart 80, Waldburgstrasse 79 West Germany 0711-731305 System Marketing Inc . Center News Bidg . 1-3-11 Sotokanda Chiyoda-ku. Tokyo, Japan
W G Booth Pty . Ltd . 39 Church Street Hawthorn Victona 3122 Australia
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Significant developments in technology and business

Navy’s new

patrol frigates
accent austerity

50-vessel purchase sought
by 1980; to be 3,400 tons
and cost $45 million each—
half the price of DD-963 class

The Navy has awarded two design
contracts for a new class of escort
ships—patrol frigates—that are likely
to spawn a demand for new ship-
board electronics. However, Navy
officials say these systems—like the
ships—"will be as ‘cheap and dirty’
as we can make them.”

The PF class is viewed in the Pen-
tagon as the Navy's first major move
to control rising ship construction
costs while increasing fleet size to
the extent it believes necessary to
match Russian seapower in the dec-
ade ahead. The awards were for
$3.2 million to Bath Iron Works,
Bath, Maine and $1.8 million to
Todd Shipyards Corp.. Seattle,
Wash.

Tight. As envisioned, the new pa-
trol frigates will be *a very austere
destroyer type in size and cost,” says
the Chief of Naval Operations,
Adm. Elmo Zumwalt. He predicts
that the PFs will displace 3.400 tons
and cost $45 million each in 1973
dollars— roughly half that of 7,600-
ton, $90 million DD-963 Spruance-
class destroyers now being built by
Litton Industries [Electronics, July
6, 1970, p. 102].

Some Navy line officers grumble
privately that the PF concept of a
single-screw ship using gas turbine
propulsion and lacking any armor
plate will reduce ship safety. “In
some heads,” mused one official, *I
understand the PF is being called
our new Kamikaze class.”
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Nevertheless, the Pentagon’s deci-
sion not 1o go to a full-fledged twin-
screw destroyer propulsion system is
not regarded as handicapping the
PF’s maneuverability or reliability,
in view of its light displacement.
Moreover, the choices were viewed
as necessary to keep the ship’s pro-
duction cost down to the $45 million
range.

Adm. Zumwalt wants o get 50
patrol frigates into the fleet by
about 1980 to “help fill the vacuum
left by the fact that we must get rid
of our World War II destroyers by
that time™ because they will be ob-
solete. Total cost of the effort could
run to $2.5 billion, with construction
split between three yards.

In addition to designers Bath and
Todd, sources say that Litton is a
likely choice for third if it can suc-
cessfully perform on its DD-963
contract.

Protector. Designed to protect
conventional shipping and amphibi-
ous forces rather than for high-
speed carrier escort, the patrol frig-
ate will carry antiair-warfare weap-
ons, including the SPS-49 search ra-
dar, the MK-92 dual-channel fire
control system, the Standard missile,
one twin Ota Melara 35-millimeter
gun, plus space for a weapon to
shoot down subsonic cruise antiship
missiles.

For surface warfare, the frigate
will have an SPS-55 surface search
radar, MK-92 tire-control system, a
guided missile launcher, the Har-
poon missile and the Lamps heli-
copter—which is also designed for
antisubmarine warfare.

The ship’s antisubmarine-warfare
capability will be limited to the
Lamps system, the SQQ-23 per-
formance and information retrofit

(PAIR) sonar, another classified so-
nar now in development called Tac-
tlass, and two sets of torpedo tubes
and launchers.

Adm. Zumwalt believes the PF
“has the capability to deal with the
subs, the airplanes and the surface-
to-surface missile in as cheap a box
as we can make.”

The ship. as it is envisioned, will
have no 5-inch guns capable of
shore bombardment, no antisubma-
rine rockets, and will not have the
Naval Tactical Data System. O

Government electronics

Aerosat program
called a shambles

Industry officials fear that the pro-
posed joint U.S.-European aero-
nautical services satellite program is
in such disarray that launching may
be years away for the navigation
and communication satellite. Not
only are the Americans and Europe-
ans at loggerheads over how it
should be built [Electronics, April
10, p. 57], but the White House Of-
fice of Telecommunications Policy,
having quashed an Aecrosat agree-
ment between the FAA and the Eu-
ropean Space Research Organiza-
tion, now cannot get dissident
Government agencies to agree on a
U.S. position.

Further complicating things is in-
dustry concern that U.S. companics
may be at a competitive disadvan-
tage against foreign, government-
backed firms, should any compro-
mise agreement ever be reached.

“As I see il, the program is in-
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definitely delayed, perhaps years,”
says one electronics company source
close to the program. “OTP went to
Europe carrying the flag and came
back with its banner torn,” he says,
referring to a recent OTP-led trip to
try to smooth over differences. I
just don’t see any reconciliation be-
tween the U.S. and European
views,” he observes, pointing up two
major difficulties:

® Ownership. Agreeing on own-
ership of the program “is awkward
at best,” he says. “There might be a
compromise, but the concept of
joint ownership is unworkable.”

® 50-50 sharing. Europe wants 50%
production sharing, but a U.S. idea
is to spread Europe’s 50% share over
a number of nations reflective of
ESRO’s balance of payments, the
source says. Calling the idea restric-
tive, he comments, “all of us are
scared to death of the program. We
keep our names in now for show.”

A source in the communications
industry says flatly, “Private busi-
ness can’t have a third party making
decisions for it,” referring to various
proposed arrangements of Govern-
ment-industry control and own-
ership. He further blasts the U.S.
Government—particularly OTP—for
not deputizing “one entity” to nego-
tiate with ESRO, which “needs a des-
ignated body to deal with it.” Also
involved in Aerosat are the Depart-
ments of State and Transportation,
the FAA and NASA, with the White
House and Senate keeping a close
watch.

Futile. Besides its difficulties in
unifying the U.S. position, OTP is re-
portedly getting nowhere in trying
to persuade ESRO that the tele-
communications part of Aerosat
should be privately owned. Both
sides agree that air traffic control
should be operated by participating
governments, however. While the
office has not objected to ESRO’s
sharing production, it does object to
a negotiated guarantee of a fixed
European percentage. Also, in re-
gard to Europe’s interest in sharing
the system portion over the Pacific,
where the U.S. dominates, OTP re-
portedly wants control of portions of
the two-ocean system, based on ac-
tual use. This means that the two
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sides would share only the Atlantic
system.

Another U.S.-Europe conflict is
over the size of the system. OTP
wants a simple system using off-the-
shelf technology, whereas ESRO fa-
vors a larger system using newer
technology. Industry speculates that
ESRO prefers new technology be-
cause it couldn’t compete with the
U.S. in off-the-shelf hardware.

The consensus indicates that ESRO

Commercial electronics

won’t build its own Aerosat even
though it talks about it. There will
be pressure for compromise because’
too many parties have been working
for an Aerosat, and increasing At-
lantic air traffic will require a satel-
lite by 1980. However, the U.S. posi-
tion may remain hard because, as
one Government source says, “If
there isn’t any compromise, there
are few alternatives to the U.S. go-
ingit alone.” O

Four-chip set from NRMEC
for calculators, terminals, processors

Convinced that it can’t go on devel-
oping new custom products for ev-
eryone, the North American Rock-
well Microelectronics Co. has
developed a set of MOS LSI chips
that should fill the bill in most busi-
ness machines, terminals, and pro-
cess-control equipment. The four
chips are organized like a modern,
expandable databus minicomputer
with more than 50 basic instruc-
tions.

Not a mini. NRMEC’s William E.
Wickes, product development mar-
keting manager, says that the low-
cost set can be used for calculators
up to the most complex, credit ter-
minals, electronic cash registers,
point-of-sale terminals, billing ma-
chines, processor controllers, and
more. But though it’s organized like
a minicomputer, and can do so
much of the same work, Wickes
won’t call it that because it's typi-
cally an order of magnitude slower.

The basic chips are a four-bit cen-
tral parallel processing unit, an in-
put/output unit, and either a
unique combination read-only and
random-access memory Or a sepa-
rate RAM and ROM. The minimum
set with CPU, RAM/ROM, and 1/0
chips can make a calculator or
credit terminal. The maximum size,
with 8,192 words of 8 bits each in
ROM (eight chips), 4,096 words of 4
bits in RAM (16 chips), plus 16 1/0
chips, can handle many micro-
processor jobs. The large ROM is

used because even small terminals
can require 500 to 1,000 words. It
was designed for the set, with small
cell sizes that are optimum for the
relatively low clock rate.

Wickes says that a major consid-
eration in the set is its building-
block approach, which gives max-
imum flexibility with minimum cus-
tomizing charges. The CPU and RAM
require no customizing, and the
ROM is easily programed.

The 1/0 circuits are the only true
custom parts, since they depend on
the peripherals used. But even here,
it may be possible to use one chip
for more than one application. A
single chip, for example, might in-
terface to a keyboard, display, and
numerous discrete switches and
lamps.

The circuits are packaged in
NRMEC’s 42-pin cases for maximum
versatility, and use a low-voltage
nitride process for operation from a
17-volt (+5-v to -12-V) supply. The
basic clock time is 200 kilohertz, but
the parallel organization means that
an addition is accomplished in only
20 microseconds, five times faster
than other serially organized MOS
parts, according to Wickes.
Add/subtract time for two eight-di-
git numbers is 240 ps, multiplication
time is 15 milliseconds, and divide
time is 20 ms.

Cheaper. Wickes says that the set
should offer a five-to-one improve-
ment in cost over the same type of
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system with transistor-transistor
logic, “but you wouldn’t take the
same approach in TTL.” The chips
would typically cost $10 each in
25,000 quantities, so four (CPU, ROM,
RAM, 1/0) might be $40. NRMEC sells
only complete sets; Wickes says
that, in general, about 10,000 sets a
year would be about the minimum
practical purchase for users. At that
level the price is about $60 for the
four chips. The parts will be avail-
able for prototyping this summer,
with production starting this fall.
Wickes won’t identify users, but
does say that the company has cus-
tomers for a broad range of appli-
cations. “In fact,” he says, “in the
four months we've been talking to
customers, we haven’t seen an appli-
cation the set couldn’t handle.” [

Mllltary electromcs

Norden to make
British missile

With the Department of Defense
leaning toward the purchase of op-
erational weapons systems from for-
eign countries, rather than dupli-
cating the development effort here,
the Norden division of United Air-
craft Corp., Norwalk, Conn., has ob-
tained a license to build and sell the
British-developed Rapier missile
system in the U.S.

Rapier, a product of the Guided
Weapons division of British Aircraft
Corp.. is an optically guided.
ground-to-air defense system for
warding off low-level attack. It is al-
ready being deployed, under pro-
duction orders totaling $340 million,
by the British Army and the Royal
Air Force. And it is scheduled to be
field-tested this spring by the U.S.
Army.

The Rapier can be transported by
truck or helicopter and fired by one
man. It consists of a launcher con-
taining a search radar, command
transmitter, and facilities for
launching four missiles; an optical
tracker operated by the man; and a
power generator.,

As the radar sweeps the sky

Electronics/April 24, 1972

around the missile site, it also slews
the optical tracker and the missile
launcher. Missile firing is controlled
by the operator, who must first pick
up an enemy aircraft in his optical
viewer. When the missile is
launched, the operator picks up
both the missile and the target in
the viewer and tracks them together
via a communications link between
the ground computer and the mis-
sile.

Radar on way. The British are also
developing a special radar for Ra-
pier, called Blindtire, which can do
the job of the optical tracker so the
system can be used at night and in
bad weather. It is already under-
going firing tests and, once in the
field, would plug into the launcher
alongside the optical tracker.

If the Rapier system is bought by
the U.S. Army, Norden plans to
produce it completely in this coun-
try. With such made-in-UsA produc-
tion plans, DOD hopes to anticipate
congressional criticism of reliance
on foreign weapons [Electronics,
March 27, p. 31]. Norden would be
the over-all prime system contrac-
tor, probably subcontracting out ev-
erything but the radar, with which it
has had ample experience. McDon-
nell Douglas Astronautics Co.,
Huntington Beach, Calif.. is already
teamed with Norden to produce the
Mach 2.6 missile itself.

Ground-to-air defense systems al-
ready in the hands of the U.S. Army
include the shoulder-tired Redeye
from General Dynamics and the

Chaparral trom Philco-Ford. Both
are heat-seeking, infrared-guided
missile systems, which may not be
as suitable as an optically guided
missile for launch against incoming
aircraft which emit little heat. Other
systems are GE’s radar-guided pro-
jectile-firing Vulcan and Raytheon’s
radar-guided Hawk. 0l

Memorles

The talk of Tokyo:
bubble technology

Bubble memory technology was the
center of attention at the Intermag
70 conference in Tokyo. Spokesmen
from several American firms, in-
cluding Bell Laboratories, North
American Rockwell, and Univac di-
vision of Sperry Rand Corp.,
claimed they were within a year or
two of developing laboratory pro-
totypes to replace disk-file memory.

On the materials side, both Allied
Chemical and Monsanto hinted
they may soon market epitaxial gar-
net wafers or chips. This would
greatly ease the burden of bubble-
memory device developers, who
would no longer have to develop
materials on their own.

Bell’s J.A. Copeland asserts that
the future of bubble technology de-
pends on its use as disk-file memory
replacement. Otherwise, all the spe-
cialized applications in the world

Coming and going. British-developed Rapier has built-in IFF system, tracks aircraft optically.
Computer determines when target is in range. Flare in missile tail helps visual tracking.

OPTICAL SIGHT LINE

[ MISSILE
TARGET .!..... i \I

FLARE
COMMAND LINK

ERROR ~
-~ ~ COMPUTER“—H:I
\ ~
/ w\\\ TV
OPTICS
I )
S\
.f
LT

39



Electronics review

won’t be enough to make bubble
devices commercially attractive.

Spokesmen from Bell said their
schedule calls for development of a
16-megabit file memory of one-
megabit modules by year’s end.

Two types of memory chips are
being developed. One of these, de-
scribed by P.I. Bonyhard, is a field-
access circuit, using T-bar or other
geometry registers and logic. The
other type, described by Copeland,
IS a current-access circuit, using a
new propagation scheme having an
ion-milled serrated groove in garnet
with a superimposed single serpen-

tine conductor.

North American Rockwell ex-
pects to have its memory prototype,

somewhat smaller than Bell’s,

within a year. Univac, reported to
be spending $800,000 annually on
bubble research, will have its pro-
totype “within one year after Bell,”
a company spokesman says.
Japanese developers of bubble
devices include Nippon Electric Co.,
Hitachi Ltd., and Fujitsu Ltd.

The disk-file memory replace-

ment that bubble people are work-
ing hardest to develop is three to
four orders of magnitude slower
than mainframe random-access
memories. Thus, Univac is still
strongly pushing development of its
plated-wire memories, which G.A.
Feede thinks will be used mainly in
modules of 10 million bits with ac-
cess times of 1 microsecond.

Some interpreters of bubble tech-
nology emphasize its logic capa-
bilities, but most of its proponents
say that bubble devices are most
suitable for memory-oriented sys-
tems. However, the logic capabilities
can greatly enhance the memory
characteristics.

The conference heard a host of
papers dealing with various aspects
of bubble memory technique. In
one, Copeland said Bell’s ion-milled
version eliminates Permalloy from
the propagation circuit because in
going from orthoferrites to garnet,
with its smaller bubbles, the Per-
malloy elements became too small
to produce.

H.H. Chang of 1BM developed an

“angel-fish” propagation circuit pro-
duced by sputter etching that uses
no metal of any kind in the propa-
gation circuit, and Nippon Electric
described a bubble phenomenon
that can be obtained with no metal
or forming of the platelet surface.
And Hitachi described an array of
Permalloy elements on bubble ma-
terial that can be used to rotate
characters in character-recognition
equipment. a

Medical electronics

Computer monitors
women in labor

Fetal monitoring units have been
around for some time, but while
they are electronically sophisticated,
they still must be watched con-
stantly in the labor room. Now,
however, a group of doctors at the
University of Alabama at Birming-
ham is changing that. Working with

$20 million microwave network

advocated to make

One of the many reasons environ-
mentalists object to the controver-
sial trans-Alaska pipeline is that the
48-inch-diameter pipe could be rup-
tured by earthquakes or by sagging
in the permafrost. But Alyeska Pipe-
line Services Inc. is dickering with
RCA Alaska Communications Inc. to
buiid a $20 million microwave com-
munications system that it says will
safeguard the proposed $2.7 billion
pipeline project from spilling oil into
the ground.

The 6-gigahertz line-of-sight sys-
tem, along with several backup ra-
dio modes, would continuously
monitor and control 12 pumping
stations—the red boxes on the
map—along the tortuous terrain
from the North Slope to Port Valdez.
The route includes a variety of to-
pography, ranging from the Arctic
Plain in the north—at the Prudhoe
Bay oil field—through uplands and
mountains.

Alaska pipeline safe

The computerized system would
update pipeline conditions every 10
seconds, alert an engineer at the
operations control center to any
change in oil flow greater than 1%,
and pinpoint the trouble so that he
could turn off the oil flow. A uhf/vhf
radio network would control block
valves away from the pumping sta-
tions.

Should communications fail in
two critical junctures of the pipeline,
all 12 stations would stop.

“The design has to be compatible
with the terrain and climate,”” says
A.J. Baden, telecommunications
engineering supervisor, yet ‘‘in-
clude all known factors of efficiency
and safety.” He notes that the sug-
gested system is a ‘‘big application
of existing techniques,” whose
“‘uniqueness is its redundancy and
reliability."

The microwave system would use
26 relay repeaters, some built on

towers, to withstand 150-knot winds
and ice 3 inches thick, along the
789-mile pipeline.

In addition to leased common-
carrier circuits on separate geo-
graphical routes as a microwave
backup, the total communications
system would include a dial tele-
phone system with private auto-
matic exchanges linking Vaidez,
Fairbanks, and the pumping sta-
tions; a mobile vhf two-way radio
network; a high-frequency, single-
sideband marine radio net; and a
battery-powered uhf/vhf transmitter
and receiver at each station, termi-
nal, and maintenance depot along
the route of the pipeline.

The microwave net would send
sensing data and communications
over four voicé-grade channels to
the control center, which would be
equipped with dual operator control
panels, cathode-ray tubes, and
computers.
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Automated Medical Data Inc., of
Houston, they have strung together
a Raytheon 703 computer, a fetal
monitoring unit by Corometrics
Medical Systems Inc., of North
Haven, Conn., and a network of
electrodes to provide almost instant
indication of failure that can be
monitored from a nurse’s station.
The electrodes are based on tech-
nology developed for NASA.

Available fetal monitoring units
are used either internally or ex-
ternally by means of highly sensitive
transducers. They display data on
strip-chart recorders and oscillo-
scopes. And they measure fetal
heart rate, uterine activity pressure,
and contraction rates.

Dr. Clark Hinkley says that the
Alabama monitoring system uses
amplifiers and filters with the elec-
trodes for detection. Information is
fed to the computer in analog for-
mat. The computer, utilizing pattern
recognition programing, automatic-
ally checks each parameter of the la-
bor progress. If an abnormality
should develop, the computer

sounds an alarm and prints a digital
analysis within 10 seconds.

Dr. Hinkley says that since a fail-
ing fetus deteriorates rapidly, the
most significant feature of the new
system is the way it closes the gap
between the first sign of abnormal-
ity and treatment. Hinkley says the
alarm has sounded several times
with “good correlation between the
computer and diagnosis.”

But there is a drawback—the sys-
tem now operates on a one-to-one
basis; only one patient can be
hooked up to it. The next step is to
move to a four-to-a-unit arrange-
ment, which means time-sharing. (]

Instrumentation

Radiation monitor
measures wide band

Enemy action is probably the big-
gest danger for a sailor on the deck
of an aircraft carrier during general-

quarters. But don’t discount radi-
ation from his own ship’s radar and
communications gear: it comes from
so many sources at different fre-
quencies that the bandwidth of the
composite signal is enormous.
What’s more, the signals emanate
from many directions. The problem
has been just how to measure the to-
tal, and a Long Island, N.Y., firm
has come up with a way to do it
quickly.

While Navy officials claim to be
confident that none of their person-
nel is being exposed to radiation ex-
ceeding currently acceptable limits,
they also admit that they’d be much
happier if they had an instrument
that could accurately measure the
total power density at a given point,
regardless of the number, position,
and frequency of the sources of the
radiation. In fact, they are actively
supporting the development of such
an instrument by the National Bu-
reau of Standards, Boulder, Colo.

Meanwhile, back on Long Island,
the Narda Microwave Corp., Plain-
view, N.Y., seems to have at least a

Should one component fail, its
twin would automatically take over.
Teleprinters also would record prin-
cipal data. Four automatic alarm
methods—pressure deviation, flow
deviation, flow-balance deviation,
and line-volume balance—would be
monitored by the computers. The
microwave system also would carry
information about the condition of
the repeater stations and pumping
stations to the control center and
two master stations at Fairbanks
and the first pump station at the
northern end.

Baden indicated that negotiations
with RCA, an Alaska common car-
rier, for the microwave net would
probably be concluded during the
summer. The Department of Interior
is expected to approve the pipeline
this summer, and barring suits by
environmental groups, construction
of Alyeska's system would begin in
the spring of 1973.
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Getting it all. Thin-fim the'mocouples are
key to Narda radiation monitor.

partial answer to the Navy’s wish.
By using an array of thin-film
thermocouples as both the antenna
and detector in new radiation moni-
tor, the company has come up with
a virtually isotropic instrument with
a passband that extends from 300-
megahertz to 18 gigahertz. Because
the monitor uses thermocouples,
rather than crystal detectors, it has a
truly square-law response character-
istic over its entire range, and it can
add small signals to large ones with-
out the errors normaily caused by
crystal nonlinearities. This is partic-
ularly important when the total
radiation density at a point is made
up of many small components. [J

Consumer electronics

TI's liquid crystals
set for digital watch

Texas Instruments has entered the
growing electronic watch business
with an eight-digit liquid crystal dis-
play, driven by bipolar chips. The
all-solid-state movement will be as-
sembled by Swiss maker Ebauches
S.A. The movement, which has two
1.34-volt batteries and is 0.4 inch
thick, is to be marketed later this
year by Longines Watch Co., a part-
ner of Ebauches.

Almost two years in development,
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the display shows hours, minutes,
seconds, and the date—each set by
one of four separate switches re-
cessed into the rear of the watch,
Numerals measure 0.2 in. for the
hours and minutes, and 0.15 in. for
the seconds and date.

Five years. Ebauches technical di-
rector Kurt Hubner states that the
display will have at least five years
of satisfactory performance, and
passable usefulness for an uncertain
period thereafter. A TI spokesmen in
Dallas comments, “In order to serve
the watch market, we have con-
vinced ourselves and our customer
through accelerated life testing that
the displays’ life will be suitable.”

The display is attached to a 52-
pin connector ring, that plugs into
holes in a ceramic substrate. Here it
is attached by split-tip welding or
any of several bonding operations.

A surprise was Ebauches’ decision
to use bipolar chips when makers of
other electronic watches are touting
C/MOS. Says Hubner, “We're not
married to bipolar. If the prices
come down we can change: how-
ever, no one has proven to our satis-
faction that €/MOS prices will come
down lower than bipolar in the near
future.” TI indicates it’s also build-
ing C/MOs watch circuits.

Despite the commitment to bipo-
lar in the digital display watch,
Ebauches is offering another elec-
tronic movement, also with a 32-ki-
lohertz quartz crystal resonator, that
has a standard face but contains a
C/MOs circuit. This model is an out-
growth of the quartz watch that
Ebauches helped develop with a
Swiss consortium, the Center
Electronique Horloger S.A., some
years ago.

Power. The two bipolar chips in
the digital model perform as an os-
cillator and divider and as a
counter-decoder. A transformer
steps up the 1.34-v battery power to
I5 v to operate the display. On this
point, TI says, “There was consider-
able innovation in arriving at the
micropower bipolar designs and in
the level of transmission required to
drive the display.”

Another liquid crystal display
watch announced this month by
Waltham Watch Co., division of So-

[ ———
Bright time. Watch with T liquid-crystal dis-
play promises five-year performance.
ciété des Garde-Temps S.A., has
four digits and a colon mark, and
was designed by Optel Corp.,
Princeton, NJ. This watch is to sell
for less than $200 beginning in July.
The Longines watch will probably
retail for about $300. According to
Ebauches, the various electronic
watches on the market now repre-
sent just 2% of world sales. O

Antennas

Process cuts cost
of conical type

As the electronic surveillance busi-
ness picks up, so does the need for
broadband, omnidirectional an-
tennas. But these small conical helix
antennas are very expensive, be-
cause the tight tolerance involved
makes it difficult to produce exact
duplicates. That was the problem
faced by Stanley Kaye, manufac-
turing research engineer at Lock-
heed Missiles & Space Co., Sunny-
vale, Calif.

Previously, copper foil patterns
were attached to epoxy cones. Pegs
on the cone and holes in the foil
took care of alignment. But because
the foil was hand-cut, no two an-
tennas were alike, and the cost for
labor alone topped $75 apiece. Re-
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Bell & Howell &
The Do It Itself Transmitter

“Hey, | think | know a way for us to get into a new market.” This from one of our new guys.

"How?" we ask.

“Make a transmitter that'll work all by itself. Without adjustments and stuff.”

“"We've never made transmitters.”

“But you've been building transducers for over twenty years.

And if you can transduce, you can transmit.”

"All right, but why?"

“Well, there's at least one industry out there with a crying need for help

in automated flow and level contrgl.”

“For what?"

"Voltage and current pressure transmitters.”

“Okay, so where do we start?”

“Well, first off, they ought to be small, easy to carry around and a snap to install.”

“That's easy.”

“Great. Then it should have useful outputs.”

“Okay. 4-20 mA, two wire, 0-5 VDC and 1-5 VDC."”

“Then can we make sure we do samething about exposed threads and O-rings?”

“Sure. Get rid of them. Figure on an all welded construction.”

“How about electrolysis?"”

“No problem. Use stainless steel. Won't break down in most corrosive atmospheres.”

“Reliability?"

"A two year warranty.”

“Ease of adjustment?”

“Why adjust? We'll calibrate at the factory. But for special requirements, we'll supply
adjustment capability optional.”
“What about shock and vibration problems?”
“No moving parts.”
"Wow, Let's see. Very reliable. Accurate. Two

year warranty.

Practically zero maintenance. That'll save an awful iot of bucks.

| think we've got something.”
’ We did, too.

We christened them the 4-400 series pressure

transmitters (4-454 differential, 4-403 static). And to make
things even sweeter, they're priced competitively with anything
you can buy now. And they're backed by a factory direct sales

within twenty-four hours.
Or the world in forty-eight.

CEC/INSTRUMENTS DIVISION

¥ BeLLe HOWELL

and service organization that can get anywhere in the States

For the whole package, just write Bell & Howell Instruments
Division, 360 Sierra Madre Villa, Pasadena, California 91109.

® Copyright 1972 Bell & Howell

Circle 43 on reader service card
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New twist. Lockheed's Stanley Kaye dis-
plays his conical antenna that can be made
for just $6—previously, labor alone was $75.

designing the manufacturing pro-
cess. Kaye employed some fairly ba-
sic  printed-circuit - manufacturing
techniques, and came up with an
antenna that costs Lockheed only $6
per copy for labor. In addition. says

Kaye, “we're getting better perform-’

ance, and the results are repeat-
able.” The VSWR, he says, is under 2
to | over the entire frequency range.

Kaye also says his antenna is su-
perior because of the “better repeti-
tion and superior uniformity. espe-
cially with four arms or more. when
the conductive traces become very
minute.” Based on rough data from
one test, Kaye adds. “minimum
front-to-back ratio is 25 dB, and the

~ Industrial eleclronics

peak on axis is 1.0 dB actual ratio or
crossband. At half the power beam
width, peak variation across the
band is *5°. Gain tracking is within
+1.0dB.”

Converts to 2-d. The process re-
sembles pc board fabrication. The
desired pattern is fed into a com-
puter, which then converts the
three-dimensional spiral into a two-
dimensional pattern and produces a
coated tape. The tape is then fed to
a Gerber plotter equipped with a
diamond scriber. To increase the ac-
curacy of the antenna pattern. the
plotter cuts the spiral 10 times nor-
mal size on rubylith paper.

After the rubylith has been cut
and peeled, an actual-size master is
made, cut along one line. and rolled
up to form a cone. This is placed
over a 60-mil-thick epoxy cone that
has been plated with 1 mil of copper
and photo-sensitized. The cone is
exposed to a carbon arc lamp and,
after the pattern is removed. devel-
oped and etched.

The result is an antenna pattern
that can be mass-produced 1o a tol-
erance of 2 mils—compared with *6
mils with the hand method. And,
says Kaye, “we can coat the cone
with a water-soluble black dye that
adheres to the exposed pattern. If
the patiern is not perfect, we wash
the cone in a solvent and start over;
if it's okay. we simply wash the dye
off and etch.™ O

Ultrasonic paging system pipes
signals into every room of building

Radio-frequency paging devices
work because their rf signals pass
through walls and ceilings to fill the
building space in which key person-
nel must be tracked down. On the
other hand. pagers that depend on
acoustic energy can’t work, the con-
ventional wisdom has it because
sound waves won'’t travel much be-
yond the confines of a single room.
But Robert Lester. president of
Recognition Devices Inc., a small
development company in New York
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City. says he’s skirted the range lim-
its simply by piping signals into ev-
ery room and space in a building.
Apparently the acoustic trans-
mitter/receiver needed to do this is
inexpensive enough.

The result is an ultrasonic selec-
tive paging svstem, called Traka-
tron, with several new features:
® It operates silently, without the
usual pocket signal device 1o alert a
person to telephone his office.
® [t automatically dials the tele-

phone nearest the person being
paged.

® An operator’s console can display
the location of every person tied
into the system. And if a person is
unavailable, it shows that too.

The system consists of a trans-
mitter-receiver in a central console,
a sensor in each room, and pocket
transponders carried by all persons
that can be paged.

Pen-sized. The device a person
carries in his pocket is only the size
of an individual pen—one sixth the
volume, Lester estimates, of conven-
tional pocket paging devices. And
he says that once in production—
Lester is looking for manufacturers
to license—the pen transponder de-
vice could cost as little as $25
each.

The transponder contains a
piezoelectric transducer, an ultra-
sonic oscillator working at about 25
kilohertz, a receiver, a gate that
switches the transducer between the
receiver-amplifier and the oscillator,
a decoder that gives each pen a
unique 10-bit code. and a solid-state
power switch. Power source is two 6-
volt nickel cadmium batteries.

Sensors. Every room and hallway
has an acoustic sensor—a cigarette-
pack-sized device with separate
transmitting and receiving trans-
ducers, an oscillator, receiver, and
gates. These are wired, via existing
110-volt power lines or dedicated
multiplexed wiring, to the central
console, which can be near the main
phone switchboard.

To locate a person. the operator
at the central console sends that per-
son’s pulse code to all the room sen-
sars. The sensors transmit it in
about 0.1 second. then go into a lis-
tening mode for 2 seconds. When
the individual's pen receiver identi-
fies his transmitted code, the pen
sends back its signal to the room
sensor. The sensor then sends its ad-
dress signal back to the console,
which decodes it to obtain the room
number and nearest phone.

This information can be dis-
played either on a small 2-by-5-inch
cathode-ray tube or. in another con-
figuration, on a large CRT that can
display the names and locations of a
host of key personnel. By including
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Log Amplifiers.

It was between theirs
and yours.Now it’s

either yours or ours.

Place
yours
here.

(ours.actual size)

(yours).

Our little module outstrips any log arnp you've
been able to buy before.

In size.

Price.

And performance.

And it should make you think twice if you're now
making your own.

QOur 755 is a complete logarithmic amplifier with
both log and antilog ability. And we make it for either
positive or negative input signals.

The plug-in module is only 1.5" wide, 1.5" high,
and 4" deep.

It offers exceptionally low bias current of 10pA
max. 154V /°C offset voltage drift. 0.5% log conform-

ity. And works over six decades of input current
(1nA to 1mA) and four decades of voltage (1ImV
to 10V).

We give you this flexibility and performance at a
unit price of only $55. Which makes it useful and
practical for transducer linearization, data com-
pression, and for clinical and laboratory designs.

What more can we say?

We even make our own monolithic components
which reduce temperature variation and costs. And
offer you the two models we use to build our 755
log amp.

Our 751 provides the basic log transfer, scaling
and temperature compensation. And our 752 is the
751 with an internal current reference.

Both can help optimize your design for voltage or
current stability, and economy if you still prefer to
make your own log amp.

So it's either ours or yours. Or yours with ours.

If you'd like to know more we can send our log
amp application note and data sheet. And our 1972
Product Guide, which shows all the things we make
to solve more of your problems better than anyone
else.

Analog Devices, Inc., Norwood, Mass. 02062.
Tel. (617) 329-4700.

ANALOG
DEVICES

Circle 45 on reader service card



First, Solitron announced the high !
voltage silicon power SDT 1050
Series. Next, Solitron announced
the high voltage SDT 400 -
Replacement Series offering higher
gain and reliability. Now Solitron has gone a
giant step further and developed the new and
unique high voltage SDT 500 Series with break-
down voltages (Vcex) from 200 to 700 V. All
transistors in this series utilize hi-rel planar
construction and are SI02 passivated. Yet, there
is no reduction of Is/b and Es/b ratings.

These new devices are ideal for power supplies,

| SOLITRON SDT 500 SERIES

HI-VOLTAGE SILICON POWER TRANSISTORS

) JEDEC
TO-3 CASE

all CRT deflection circuits, converters, inverters,
relay drivers and series regulators.

FEATURING:

o 1cBo less than 50 pA @ 80% of VcBo

o Excellent HFE stability with temperature

o Typical 1.0 Amp Switching times
(le/18=10) 1B1=1B2=100 ma
tr=600 nsec, ts=1.5 usec, tf= 500 nsec

 Low 8)-c=1.0° C/W Max.,0.8° C/W Typ.

» BVEBO=15V Min. @ 1 ma

SELECTION GUIDE

BV cex
@ 1 ma 200V 250V 300V 350v 400V 450V 500V 550V 600V 650V 700V
v-<-4 BVceo
Cﬁ ,,;, @ 100 ma 200V 250V 250V 300V 300v 350V 350v 400V 400V 450V 500V
LR
< £ [ Vcels) 04
S<. hee 50-150 SDT520 | SDT525 | SDT530 | SDT535 | SDT540 | SDT545{ SDTS00 | SDTS50 | SDTS560 | SDT565 | SDT570
B | vee 9 05
fg hee 30 - 90 SDT521 | SDT526 | SDT531 | SDT536 | SDT541 | SDT546 | SDTS01 | SDTSS51 | SDTS61 | SDT566 | SDT571
Sw Jvce© 06
LT hee 10 Min. SDT522 | SDT527 | SDT532 |SDT537 | SDT542 | SDT547 | SDT502 | SDT552 | SDT562 | SDT567 | SDT572
E (S) 1.0 max. I.Omax. 1.0max. |1.0max. | 1.0 max. | 1.0 max.{ 1.0 max. | 1.0 max. | 1.0 max.| 1.0 max. | 1.0 max.
SA/1A | SA/1A [ 4ATg.8a [4A/08 | 4A/ 0.8a | 4R/ 0.8A | 4A/0.8A | 4A/0.8A | 3A/0.6A [ 3A/0.6A | 3A/ 0 6A

L--------------------

For complete information, prices and engineering application
assistance, dial toll-free 1-800-327-3243. Or write:

Liolitron

DEVICES,

INC.

1177 BLUE HERON BLVD. / RIVIERA BEACH, FLORIDA / (305) 8484311
TWX: (510) 952-7610

SAN DIEGO. CAL
8808 Balboa Avenue
FET & Dual FET
Transistors
MOS FET Dewices
MOS Memory Arrays
Shift Registers
Monolithic IC’s
Small Signal
Transistors

RIVIERA BEACH, FLA

1177 Blue peron Bivd

Hi-Rel Powér Transistors

SI & Ge. Power
Transistors

Hi-Rel Power Hybnds

PNP.NPN Industnal
Transistors

PORT SALERNO, FLA
Cove Road

Microwave Connectors
Plaxial (R) Cable
Precision RF Coaxia

JUPITER, FLA

1440 W. Ind antown Rd

Microwave Stripline
Components

Microwave Semiconductor

RF Semiconductor

Microwave Integrated
Circuits

46 Circle 46 on reader service card

TAPPAN, N. Y KENT, ENGLAND BEN BARAQ, ISRAEL TOKYO 105, JAPAN

256 Oak Tree Road  Tubbs Hill House 51 Hayarkon Street No. 5 3-Chome

Diodes & Rectitiers London Road. AEL lIsrael, Ltd Shibahamamatsu-Cho

leners Sevenoaks Full line of Minato-Ku

High Voltage Solidev, Ltd Solitron devices Matsushita Electric
Assemblies Full line of Trading

Power Rectifiers Sohtron devices Full line of

Thick Fim Hybrid Soltiron devices
Circuits
Ferrite & Ferrite Devices

Film Resistors
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CODING SOCKET
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Pocketed. F‘en snzed transponder is run by
two 5-volt rechargeable NiCad batteries.

additional memory in the console,
and making the proper connections
to the switchboard, the system can
also be made to dial the telephone
nearest the person paged. O

Space electromcs

Apollo 16 contains
2 new experiments

Although not generally billed as
such, this month’s Apollo 16 is es-
sentially a repeat performance of
last July’s Apollo 15 mission. In
keeping with NASA’s avowed objec-
tive of flying all scientific experi-
ments twice, there are only two new
experiments in the lunar package;
there are many minor changes, how-
ever, to insure that all systems go.

What’s new is that astronauts
John Young and Charles Duke will
bring back from the lunar surface a
film canister that should begin to
answer some of the fundamental
riddles of the universe. The far-
ultraviolet camera/spectograph, to
be set up in the shadow of the lunar
module, is really a miniature astro-
nomical laboratory—providing sci-
entists with the first astronomical
observations from the moon.

Young will point the 3-inch
electronographic Schmidt camera at
11 targets during the mission: from
these photos and spectra, astrono-
mers hope to get a complete picture
of the hydrogen content of galaxy
clusters, star clouds like the Milky
Way, various nubulae, solar wind,
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and the size and shape of the earth’s
geocorona, which is a cloud of
atomic hydrogen that probably ex-
tends out about 10 earth radii.

When far-ultraviolet light hits the
instrument’s concave mirror, it is fo-
cused on a potassium bromide pho-
tocathode, which emits electrons in
proportion to the amount of light
sensed. These electrons are drawn
by an electrostatic field—at 25,000-
volt potential-through a cylindrical
shell of Alnico magnets that focus
the beam on the photographic film.
The resulting spectra and photos
should be 10 to 20 times more sensi-
tive than a direct print.

The camera/spectograph will
pick up light between 500 and 1,500
Angstroms, although researchers are
principally interested in the charac-
teristic atomic hydrogen band at
1,216 A. In contrast, most
wavelengths that are shorter than
3.000 A don’t make it through the
earth’s atmosphere. The 50-pound
gold-coated camera—relatively
heavy for lunar experiments—was
designed and built at the Naval Re-
search Lab for about $2 million.

The second new experiment con-
sists of four panels of particle-
detecting materials mounted on the
outside of the lunar module’s de-
scent stage. They will measure
charge, mass, and energy spectrum
of heavy cosmic-ray and solar-wind
particles. O

For the record
The avionics award
three B-1 strategic
bombers has gone to Boeing for
$62.4 million. Boeing will integrate
its packages into the first three pro-
totypes being built by North Ameri-
can Rockwell. There were four oth-
ers in the bidding. Boeing will use a
computer by IBM, one of the losers.

Boeing’s B-1.
for the first

Cheapie. The Air Force has
awarded $39.1 million to the North-
rop Corp. and $37.9 million to Gen-
eral Dynamics to build two com-
petitive prototypes each of a new
lightweight fighter (LWF) aircraft.
The four planes are to be ready for
a year of competitive testing at the
end of 26 months. O

we're big in

!
CHECKYOU
|
| FET NEEDS
Low Noise » Low Leakage *'Low Rgn
e UHF/VHF ¢ Dual ¢ Epoxy ® Switch-
ing ® General Purpose ¢ Current Lim-
iting Diodes ¢ N-Channel ¢ P-Channel
HERE ARE JUST A FEW
FROM OUR BROAD LINE
N-CHANNEL 2N 4417 uc 401
2N 3069* 2N 4856A* uc 410
2N 3071 2N 4861A uC 420
2N 3365* 2N 4867* uc 803
2N 3370 2N 4867A° uC 850
2N 3436* 2N 4869 U 3008
2N 3438 2N 4869A U 301s
| 2N 3458* 2N 5103* Duals
[ 2N 3460 2N 5105 2N 3921*
| 2N 3684* 2N 5397 2N 3923
[ | 2N 3684A° 2N 5398 2N 3954*
2N 3687 2N 5433 2N 3954A
2N 3687A 2N 5592* 2N 3958
2N 3696* 2N 5594 2N 4083*
2N 3698 SDF 1001* 2N 4085
2N 3821 SDF 1006 2N 5045*
2N 3822 UC 155 2N 5196*
2N 3823 uc 704 2N 5199
2N 3824 uc 734 2N 5452*
2N 3967* uc 750 2N 5454
2N 3969 P-CHANNEL 2N 5515*
2N 3970 2N 2386 2N 5524
2N 3972 2N 2497 2N 5545*
| | 2N 4091 2N 2500 2N 5547
‘ 2N 4093 2N 2607* 2N 5561°*
2N 4117* 2N 2609 2N 5563
2N 4117A 2N 2842 2N 5564°
| 2N 4119* 2N 2844 2N 5566
2N 4119A 2N 3330* 2N 5647
2N 4220* 2N 3332 2N 5649
L 2N 4224 2N 4342 2N 5902*
2N 4302* 2N 4360 2N 5909
2N 4304 2N 5019 SDF 500*
2N 4338* 2N 5033 SDF 515
2N 4341 2N 5114* uc 2138*
2N 4391* 2N 5116 uc 2139
2N 4393 2N 5398 UC 2455
2N 4416 UC 400 UC 2456
*one of a series
[olitron EEE
Give us a quick call today, and test our producl
bility, We’'re also biz in LIC's, PMOS
RAMS, ROMS and Custom Circuits. Solnron Do
vices, Inc., P.0. Box 1416, San Diego, California
l 92112. Phone {714) 278-8780 TWX 910-335-1221.
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MLEDSO0 Red LED
Shows Big Performance
* 1 mcd luminous intensity
» PC-board mountable
Wide viewing angle

MLEDS5 LED Turns
Red from Any Angle

* 140° viewing angle

* New diffusing lens

* 600 xcd luminous intensity

CIRCLE NO. 73 CIRCLE NO. 74

Everybody talks about optoelectronic capability but
nobody documents anything about it.

Nobody but Motorola.

DOCUMENTATION #1:

Motorola opto products are made on the same machines
that turn out millions of plastic transistors each week.
The same machines made Motorola the unquestioned
production leader in this field in a few short years.
Same stripline, leadframe stamping machines . . . same

Plastic IR LEDs Do Inyisible
Things @ 9,000 A
» Spectrally-matched to silicon
* 350 or 550 uW output @ Small or Large
50 mA * Tiny “pill"" or TO-18 case
» Naturals for card/tape * 150 to 650 uW output
reading * Hermetically-sealed

Metal IR LEDs Emit 9,000 A,

CIRCLE NO. 81

CIRCLE NO. 82
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MRD500/510 PIN Photodiodes

* 1 ns typical response
« Convex or flat lenses
» Sensitive through visible/

MLED600 Mini-T* Gives
High-Visibility Red
¢ 1,100 fL brightness
« Economical plastic
* Unique, molded lens

MLED610 LED Offers
High-Density Reliability
» Tiny, metal “pill'’’ design
* 1,100 fL brightness
» Easy, PC-board mounting

TRADEMARK MOTOROLA tNC

CIRCLE NO. 75 CIRCLE NO. 76

Us Speak
In Our

automatic die and wire bonders . . . same molding
encapsulation processes. All tuned to instantaneous
production of opto devices. Optomation.

DOCUMENTATION #2:

Lower-cost, highly-available opto products are final-
tested on fully-automated and computerized semicon-
ductor test equipment. You get Motorola’s traditional,
fast factory turnaround on all your factory orders.
Optomation again.

Plastic Photo Darlingtons
Offer Economical Sensitivity
* 40-cent, 100-up prices
* typical sensitivities to

4 mA/mW/cm?

+ Ideal for high-volume
insertion

Respond In Nanoseconds

near IR range
CIRCLE NO. 83

CIRCLE NO, 84
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MLED630 Shines Out
From TO-18 Package
* 120° field-of-view
* 1,100 red fL
* Panel indicator

MLEDG650 Lights Up
Panel Indicators

* Wide viewing angle
* 200 mil bright viewing

surface
AOVANLIZE INFORMATION

CiRCLE NO. 77 CIRCLE NO. 78

Volumes
Living Color

DOCUMENTATION #3:

Motorola’s huge investment in in-house, III-V raw
material facilities including crystal-pulling and epi-
taxial deposition will ensure unparalleled wafer sup-
plies to satisfy any and all high-volume requirements.

Motorola, the production house of the industry.

DOCUMENTATION #4:

The largest factory and distributor sales organization
in the semiconductor industry — over 750 trained

Opto Couplers Isclate
Interfacing Perfectly
* 1,500 V dielectric isolation
* 60% trensfer ratio —
phototransistor
¢ Phototransistor or
photodarlington

Custom Display Panels
Count Up, Spell Out

« Available with or without
decoder drivers
« Any combination of alpha
or numeric digits
» Ultra-reliable 0.7" digits
AOVANCE INFORMATION

CIRCLE NO. 85 CIRCLE NO. 86
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* High (MRD150) or moderate
* Mounting hardware available

MOR10 Excellent Character

* 0.120” character light
* Wide angle, single plane
* Straight or spread leads

Plastic Photodetectors
For All Arrangements

Metal Photodetectors
Are Fast And Rugged
* TO-18 or “‘pill”’-cased
* Microsecond switching
* Curved or flat lenses

(MRD450) mounting
densities

* Low-as-75¢, 100-up
* Sensitivities to

0.2 mA/mW/cm?

CIRCLE NO. 79 CIRCLE NO. 80

technical salesmen and engineers — in 96 U, S. and
Canadian locations — is ready to serve your prototype
or production needs. Right now.

For the latest word on optoelectronics in new-design
considerations, write on your letterhead
for “Opto Glossary” — a handy new
designer’s aid with opto terminology, a
complete offering of LEDs, couplers,
displays and photodetectors plus com-
prehensive cross-reference data. Box
20912, Phoenix, AZ 85036.

MOTOROLA OPTO

Let There Be Light j/#/; #1 ) 44

MDP70 Displays 7/10"
Readouts Through BCD Inputs
« Readable to 20 feet
« Compatible with T2L
« Easy insertion to connector

AOVANCE INFORMATION

CIRCLE NO. 88

For New Readout Role

CIRCLE NO. 87
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M +—O+
1N3879*
OUTPUT
28 VDC
100 WATTS

I_-_] MAX.

22,0004F
| 50yF

22V -28VDC

INPUT DTS 1020

[:X:1.8

2N3703

47K
1.8K
1.8K .
1.5K 2N3703 I_"_I
250yF
150K

ﬂ NVAVAVA

2N16718
2N3706
.0033uF
2N3706 ; * t"

S
ALL RESISTORS S'I.SK 120 2 .0033yF
% WATT

* MOUNTED ON DELCO
HEAT SINK 7281352

SWITCHING REGULATOR

hfe
@1 MHz hFre
Vegsus)| (Vee=10V, [(Vge=5V., |Vcgsar
@ 500mA |Ic=200 mA)| Ic=10A) [65.0A | I¢

8ov 12 200 1.8V |10A

s8ov 12 500 1.5V [10A I100W"‘

*100 percent tested at 2.5A, 40V.
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The Kokomoans now
give you Darlington
Switching Power.

Use a Darlington in place of an ordinary
transistor, and you’ll realize an additional mag-
nitude of gain plus increased switching power.
Use a Delco silicon power Darlington (DTS-1010
or DTS-1020) and vou'll also realize a gain in
dependability.

Delco’s Darlingtons are triple diffused mesa
units housed in copper TO204MA cases and built
for ruggedness. The design gives them high ener-
gy capability —the ability to handle surges of
current and voltage simultaneously. They are
ideal for switching inductive loads in ecircuits
subject to transients or fault conditions.

Design a switching regulator circuit around
a Delco Darlington or use it in any 60-100 volt

Now available from these distributors
in production quantities.

application to reduce circuit size, weight, and
cost. In addition, the Darlington space saving
feature allows you more design flexibility. Unlike
an ordinary transistor, it’s only energy-limited,
not beta-limited. You can exploit its full energy
capability in your circuit.

Call your nearest Delco distributor. He
has them in stock and he’s got the data on
high energy switching for small spaces.

For details on the switching regulator circuit,
ask for Application Note 49.

E@E Delco Electronics

DIVISION OF GENERAL MOTORS CORPORATION.
KOKOMO, INDIANA

ALA.,, BIRMINGHAM e Forbes Distributing
Co., Inc. (205)-251-4104

ARIZ., PHOENIX e Cramer/Arizona {602)-
263-1112 » Sterling Electronics (602)-258-4531

CAL., LOS ANGELES e Kierulff Electronics,
Inc. (213)-685-5511 e Radio Products Sales,
Inc. {213)-748-1271

CAL,, PALO ALTO » Kierulff Electronics, Inc.
(415}-968-6292

CAL., REDWOOD CITY e Cramer/San
Francisco, (415)-365-4000

CAL., SAN DIEGO e Milo of California, Inc.
(714)-232-8951

CAL., SAN DIEGO e Radio Products Sales,
Inc. (714)-292-5611

COLO., DENVER e Cramer/Denver (303)-
752-.:18(1) e Denver Walker Electronics (303)-
935-2.

ILL., ROSEMONT (Chicago) ¢ Kierulff Elec-
tronics (312)-678-B560

ILL., SKOKIE (Chicago) e Merquip Electronics
(312)-282-5400

IND., INDIANAPQLIS ¢ Graham Electronics
Supply, Inc. (31%)-634-8202

MD., BALTIMORE e Radio Electric Service
Co. (301)-823-0070

MASS.,, NEEDHAM HEIGHTS o Kierulff
Electronics, Inc. (617)-449-3600

MASS.,, NEWTON e The Greene-Shaw Co.,
Inc. (617)-969-8%00

MICH., ROMULUS « Harvey/Detroit (313)-
729-5500
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MINN., MINNEAPOLIS e Stark Electronics
Suvply Co. (612)-332-1325

MO., KANSAS CITY e Walters Radio Supply,
Inc. (816)-531-7015

MO., NO. KANSAS CITY ¢ LCOMP-Kansas
City, Inc. (816)-221-2400

MO., ST. LOUIS » LCOMP-St. Louis, Inc.
(314)-647-5505

N.J., CLIFTON e Eastern Radio Corporaiion
(201)-365-2600, (212)-244-8930

N.M,,ALBUQUERQUE e Cramer/New Mexico
5?1256)-265-5767 o Sterling Electronics (505)-247-

N.Y,, BINGHAMTON o
(607)-748-8211

N.Y.,, EAST SYRACUSE e Cramer/Eastern
(315)-437-6671

N.Y.,, ROCHESTER e
(716)-275-0300

N.Y., WOODBURY e Harvey/New York
(516)-921-8700, (212)-582-2590

OHIO, CINCINNATI e United Radio, Inc.
(513)-761-4030

OHIO, CLEVELAND e Pattison Supply (216)-
4413000

OHIO, DAYTON e Kierulff Electronics (513)-
278-9411

OKLA., TULSA ¢ Radia, Inc. (918)-587-9123
PENN., PHILADELPHIA e Almo Electronics
(£15)-676-6000

PENN., PITTSBURGH e RPC Electronics
(412)-782-3770

Harvey/Federal

Cramer/Rochester

S.C., COLUMBIA e Dixie Radio Supply Co.,
Inc, (803)-253-5333

TEXAS, DALLAS e Adleta Electronics Co.
(214)-741-3151

TEXAS, FORT WORTH e Adleta Electronice
Co. (817)-336-7446

TEXAS, GARLAND o Kierulff Electronics,
Inc. (214)-271-2471

TEXAS, HOUSTON e Harrison Equipment
Co., Inc. (713)-224-9131

UTAH, SALT LAKE CITY e Cramer/Utah
(801)-487-3681

VA., RICHMOND e Meridian Electronics,
Inc.,, a Sterling Electronics Company (703)-
353-6648

WASH., SEATTLE e Kierulff Electronics, Inc.
(206)-763-1550

WASH., TACOMA ¢ C & G Electronics Co.
(206)-272-3181

CANADA, ONT.,, SCARBOROUGH e Lake
Engineering Co., Ltd. (416)-751-5980

ALL OVERSEAS INQUIRIES:

General Motors Overseas Operations

Power and Industrial Products Dept.,

767 Fifth Avenue, New York, N.Y.

10022, Phone: (212)-486-3723.

Kokomoans’ Regional
Headquarters.

Union, New Jersey 07083,
Box 1018, Chestnut Station,
(201) 687-3770.

El Segundo, Calif. 90245,
354 Coral Circle, (213)
640-0443.

Kokomo, Ind. 46901, 700 E.
Firmin, (317) 459-2175

(Home Office) MARK OF EXCELLENCE
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Ratings within the basic families listed below vary from 200 to 400 volts.

C

RCA types 40850, 40851,
40852, 40853, and 40854 per-
form in off-line switching mode=
power supplies. Why not im-
prove your system costs wo
ways: first, through RCA's ex-
clusive thermal fatigue ratings to
assure longer service life and,
second, through competitive
prices.

RCA 2N3440, 2N5804,
2N5838, and 2N6175 offer a
high-voltage line-up for every
high-voltage socket in color TV
— video output, picture-tube
driver, high-voltage regulator,
class-A audio, horizontat driver,
and vertical and horizontal de-
flection.

B.

RCA 2N5804, 2N5838,
2N6077, and 2N6249 are em-
ployec in inductive or capacitive
discharge ignition systems or
electronic carburetors. Device
ruggedness is documented in
RCA’s second-breakdown data
and the industry’s only thermal
‘atigue ratings. If your specs
don’t require thermal fatigue rat-
ings, you car’'t b2 sure ycu're

Custom selections with ratings above 400 volts are available.

Basic Family Max. Ratings Pkg. 100-Unit Price
PT (W) 'C (A) (Each)
|
2N3440 10 1 TO-5 $0.65
2N5415* 10 -1 TO-5 0.90
2N6175 20 1 TO-5 (P) 0.59
2N3583 35 5 TO-66 0.96
2N6211* 35 -5 TO-66 270
2N6077 45 10 TO-66 1.80
2N5338 100 10 TO-3 1.98
2N5239 100 10 TO-3 2.16
2N5804 110 15 TO-3 3.30
2N6243 175 30 TO-3 6.00
p-n-p types B

World Radio Histo

protected.

For more information on these and
other RCA silicon power transis-
tors, see your local RCA Represent-
ative or RCA Distributor. Or call
Gene Van Wagner, Power Transistor
Marketing Manager, at (201)
722-3200, ext. 3381. For technical
data on specific types write: RCA
Solid State Division, Section 70D-24
/UTL-28, Box 3200, Somerville,
N.J. 08876. International: RCA,
Sunbury-on-Thames, UK., or P.O.
Box 112, Hong Kong. in Canada:
RCA Limited, Ste. Anne de Belle-

vue 810, Quebec.
Solid

“c State

products that make products pay off

Circle 52 on reader service card



D

RCA 2N5415, 2N5838, and
2N6077 are utilized for high-reli-
ability service in antenna PIN
diode phase-shift drivers. For
this — and other high-voltage
military applications — check
RCA'’s high-voltage devices from
one of the lines of combined
JAN, JAN TX and eguivalent
types.

F.
RCA 2N5804, 2N5838, and
2N6249 are engaged in ultra-son-
ic transducer/driver and output
applications where reliability is
essential, based on forward-bias,
second-breakdown-free opera-
tions and thermat-fatigue ratings.

high voltage is...

E.

RCA’s high-voltage p-n-p devices
contribute to the broadest high
voltage line in the industry
From it, select 2N3440,
2N3583, 2N5415, and 2N6211
for electrostatic and magnetic
deflection applications requiring
high-voltage complementary de-
vice performance.




SUE:
THE FIRST GIRL MINICOMPUTER.
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SUE is as different from other minicomputers

as women are from men. And for the same reason.

It's the way she's built.

SUE is the System User Engineered mini-
computer.

From the beginning, the first principle in her
make up was flexibility. In that she’s unmatched.

Look at her main frame. The wide bandwidth
Infibus you see there has plugs for up to 24
cards. Memory cards. Logic cards. Arithmetic

cards. Input/Output cards. Special interface cards.

Even multiprocessors on a common Infibus. So
there are literally hundreds of SUEs. What she can
do depends on the number and combina-

tion of cards chosen for a vl
w

oo

particular application. (
In short, -
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It's a woman's right to change her mind.

(=

A

C/

whatever kind of minicomputer you want her
to be, she is. And that's all you pay for. Exactly the
minicomputer you need.

As your needs change, you can change SUE.
Simply by changing cards. You can expand her
memory to 32K. You can mix core and semi-
conductor memories, and memories of different
speeds, in the same system. She'll give you a
thruput of 80 million bits a second.

If you've got a system that's looking for a mini-
computer, have we got a beauty for you.

Call SUE for her vital statistics. (213)
722-6810 or write: 6201 E.

Randolph St.,Los Angeles,
; California 90040

"

=L

Lockheed Electronics
Data Products Division.

A Subsidiary of Lockheed Aircraft Corporation.

Meet SUE at SICC—Booth 1621.

Circle 54 on reader service card
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Interest in
laser propulsion
of missiles. . .

. . . .prompts
NASA, Army
experiments

GAO to publish
F-14, Phoenix study
next month. . .

. . . but DOD still

supports Grumman

Addenda
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Washington newsletter

Both the National Aeronautics and Space Administration and the
Army are exploring the feasibility of rockets propelled by ground-
based, high-energy lasers. The space agency’s Lewis Research Center
at Cleveland and the Army’s Safeguard system office at Huntsville,
Ala., premise their efforts on the idea that an extremely high power la-
ser aimed at the base of the rocket could vaporize the fuel to produce
ion propulsion. This concept was put forward more than a year ago by
Arthur Kantrowitz, director of Avco Corp.’s Everett, Mass., Research
Laboratory, who envisions reducing launch costs from their present
level of about $1,000 or more per pound to about two cents.

INASA may fund a laboratory experiment based on the conclusions of a
Lewis Research Center team that examined the Avco-Everett laser pro-
pulsion theory. The initial experiment would probably use an infrared
laser and a small-diameter rocket, and cost about $70,000.

NASA stresses it does not yet know if the exotic concept is practical
or economical. Neither does the Army Safeguard office, whose Ad-
vanced Ballistic Missile Defense Agency is funding Avco-Everett for a
feasibility study using high-efficiency metal vapor lasers.

The General Accounting Office is planning next month to release the
results of its investigation into the Navy’s F-14 jet fighter program.
Agency sources say it will strongly criticize not only the service and its
prime contractor, Grumman Aerospace Corp., Bethpage, N.Y., but
also cost overruns and performance problems with the F-14’s principal
weapon, the Hughes Aircraft AN/AWG-9 Phoenix missile. However,
these same sources add that the allegations by Sen. William Proxmire
(D., Wis.) that the plane will be inferior in several respects to
McDonnell Douglas’ F-4] fighter, which costs a quarter as much, *“are
inaccurate” and “taken out of context” of the GAO investigation.

The GAO disclosures are not expected to alter Pentagon plans to re-
structure the F-14 contract with Grumman later this year. [Electronics,
April 10, p.57]. Increased pressure on the service and Congress to ac-
cept a new contract came from Grumman chairman E. C. Towl, who
told the Senate Armed Services Committee that, unless the contract is
rewritten, the company “will close the doors, we’ll have to,” since the
company’s bank in New York has threatened to cut off its line of credit.

Strong Defense Department influence on NASA’s $5.5 billion space
shuttle becomes obvious with the space agency’s selection of Van-
denberg AFB in California as an alternative shuttle launch and landing
site to Cape Kennedy. Program insiders have long been aware that
DOD virtually dictated the shuttle’s payload requirements. . . . The
Federal Power Commission wants comments by May on its plan for the
nation’s growing energy crisis, and hopes to proceed later this year with
requests for proposals for a system that would centralize regulatory
data and prepare studies on the effects of regulatory actions.
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Washington commentary

Navy ship programs come under congressional fire

Another congressional investigation of military
procurement problems is about to bloom. And
this time the Navy will be in the spotlight with
the House Armed Services Committee’s disclo-
sure that it wants a close look at cost and per-
formance of two of the service’s big ship-
building programs—the DD-963 Spruance class
destroyers and the LHA amphibious assault
ships. Both are under contract to Litton Indus-
tries Inc., Pascagoula, Miss., shipyards, a Gulf
Coast facility touted by the company as one of
the world’s most automated.

Although the Secretary of the Navy and his
Chief of Naval Operations, Adm. Elmo Zum-
walt, have acknowledged unspecified cost and
performance problems with both programs in
published congressional testimony, the princi-
pal stimulus for the investigation by a com-
mittee normally friendly to the Pentagon is re-
puted to stem from classified investigations of
the programs by the congressional economic
watchdog, the General Accounting Office.
GAO sources say the studies of the DD-963
and LHA—a highly automated vessel as big as
a World War II carrier—were completed last
month and are now going through final revi-
sions in time for the House hearings.

All at sea

For the Navy, the hearings threaten to ex-

pose its ineffectiveness at evaluating cost esti-
mates in an area in which it is supposed to be
most expert—ship construction. For the Navy’s
contractors, the investigations could prove one
more embarrassing example of a hungry indus-
try anxious to promise performance at prices
and under timetables they are not certain they
can meet. For the defense industry generally,
the hearings will do more than damage their
credibility in the eyes of many taxpayers. The
hearings are likely to expose the larger, more
serious problems that rising defense budgets
are not buying more defense, and, in some
cases, are buying less.
" “You are under a cloud,” the Secretary of the
Navy was warned by Rep. Robert F. Sikes not
long ago. And the Florida Democrat, long
known to be sympathetic to military problems,
made it clear he was speaking of DOD in gen-
eral, “not just the Navy.” The fact that several
other members of the Congress are also pub-
licly expressing concern with the defense
budget and what it is buying suggests that the
issue will become a major one this election
year.

What is of concern to the defense electronics
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industry is that the Navy is moving to control
costs by stripping the capabilities of new sys-
tems to the bone. After conceding to Rep. Sikes
and other committee critics that “we have been
overly optimistic in the predictions we have
made in the costs of weapons systems,” the
Navy Secretary said the service has now “to be
brutal with our people in not putting every-
thing that is good or desirable on that.”

“A good example,” he believes, is contained
in the Navy’s new class of austere escort ships,
the Patrol Frigate. Design awards for the ship
were recently made to Bath Iron Works Corp.
and Todd Shipyards Corp. (see p.37). It is no
secret that some senior Navy officers are un-
happy with the concept of the PF as a vessel
with a single engine shaft, a comparatively low
top speed of 28.5 knots, a 4,500-mile range at
20 knots, and a limited electronics and weapons
system. As the Navy Secretary put it: “There
will be all kinds of temptations to get two
screws on that, to change the power system, to
get greater speeds. It is going to take some real,
hardboiled supervision to see that that oh-so-
desirable thing is not tacked on.”

Is the Navy headed on the right course with
its plans to generate what one officer dubs pri-
vately “a lot of little stripped ships”? Two de-
fense electronics contractors’ representatives in
the capital express the views of many when
they say no. They argue that the Navy is still
trying to get “a little bit of everything” rather
than make some major changes in its concept
of a Navy of the future by staking its claim on
fewer classes of ships.

Is the carrier worth $1 billion?

One concept certain to get greater public vis-
ibility as 1972 becomes “the Navy’s turn to
sweat” in the investigative limelight on Capitol
Hill is that of phasing out the aircraft carrier as
the service’s capital ship and giving that role to
its missile-carrying nuclear submarines. With
projected costs of the CVN-70, the third Nim-
itz-class carrier, now touching the billion-dollar
level, that idea is making headway in Con-
gress—much to the delight of the Air Force.
The prospect of laying out a billion dollars for a
single ship has boggled the minds of several
members of Congress. And though it will take
many such boggled minds to turn a tradition-
bound Navy off on carriers, there are some in-
dustry veterans in Washington who see it as
one way to let the Navy build a better fleet
without compromising its technological op-
tions. —Ray Connolly
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- HOW TO
BEAT
THE SYSTEM.
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For the most part, until recently, system design consisted of
linking together a string of components, with little or no

regard toward the cost effectiveness of the system as a total

integrated unit.

So, while pennies were being saved in one part of the

system, dollars were being lost somewhere else.
Today, in order to be competitive, you've got to look
beyond the cost of an individual component as to how
it functions in relation to all other parts of the system.
Which is where we come in.

OUR COMMERCIAL

We make products to fit every part of the system.
Input Interface. Processor. Memory. Power Supply. And
Output Interface.

Products designed to perform a specific function.
But always in the context of the system as a whole.

Products built so that the system you build doesn't
end up costing an arm and a leg. Whether it’s a computer

system. Consumer system. Industrial system. Or ol ¢

military system.

On this page, we've taken the liberty of listing
the types of products we make for each part of
the system.

FRIENDS IN THE FIELD

No matter what kind of system you've got to beat,
there’s a National Field Applications Engineer in your
area who's ready, willing and able to help. For his
name and number, ask your local National distributor.
Or call us at (408) 732-5000.

INPUT INTERFACE CIRCUITS

Single or dual NPN low level amplifiers;
Single or dual N-channel low noise amplifiers;
Code converters; Table look-up devices; Analog
switches, hybrid and monolithic; Operational
amplifiers; Comparators and buffers, linear and

58 Circle 58 on reader service card
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digital; EIA line receivers; Digital line receivers;
MOS transmitter/receivers; Bus line transceivers; VHF
and UHF oscillators.

PROCESSOR CIRCUITS

Series 54/74 TTL, SSI and MSI; Series 54/74 Com-
patlble Tri-State* (TSL) Logic, SSI and MSI; Series 545/74S
TTL, SSI and MSI; Series 54H/74H TTL, SSI and MSI;
MOS and bipolar ROMs and RAMSs; Series 10,000 ECL;
Series 930 DTL, SSI; CMOS, Series 54C/ 74C; Custom
MOS; Mlcroprogrammable Arithmetic Processor
2 (MOS/LSD); Linear communications circuits; RF/IF
amps; N and P channel FET switches; NPN and
PNP saturated switches.
MEMORY CIRCUITS
Dynamic RAMs, MOS; Static RAMs, MOS and
. digital bipolar; Read Only Memories (ROMs), MOS and
" bipolar digital; Programmable Read Only Memories
(pROMs),MOS and bipolar digital; Dynamic shift registers;
'+ Static shift registers; Character generators; Code
3.7 converters; NPN and PNP core memory drivers; Clock
drivers; Sense amplifiers; Peripheral drivers; 54/74
multiplexers, comparators and control circuits.
POWER SUPPLY CIRCUITS
Voltage regulators, £ tracking; Voltage
; regulators, fixed positive; Voltage regulators,
SV fixed negative; Operational amplifiers; NPN and
© PNP medium power amplifiers.
OUTPUT INTERFACE CIRCUITS
NPN and PNP general purpose amplifiers;
.V, NPN and PNP RF amplifiers; NPN high voltage
74 ) video output amplifiers; Custom MOS; Opera-
"  tional amplifiers; Comparators/buffers;
Y W3 ( Peripheral drivers; Display drivers; Hybrid
| '# power amplifiers; Hybrid level shifters and
g dlgltal dnvers Sample and hold hybrid c1rCu1ts
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FOR EXAMPLE:

MEMORY
Sequential Access Memory
“Silicon Disc" MM5012, MM5013, MM5025 Senes
MOS Random Access
MML101 Series, MM1103, MM5260, *“MM5262
Bipolar RAMs & Scratch Pad
DOM7489, DM8599, DM74200, DM8551, DM8SS53
Memory Drivers & Sense Amps
MH0025, MH0026, LM75451, LM75452
LM75453, LM7520 Series, LM7534 Series

DM8093, DM8094,

Random Logic
DM8093, DM7442, DM10,000 Series ECL

I i
INPUT PROCESSOR DuUTPUT
Telecommunication Microinstruction Decoders Qisplay Orivers
Receiver 0OM74187, DM8597, *DM8596 ROM's LM350, LM75450 Series
LM1489A EIA Arithmetic Logic Unit DHOO1 Series
Local Line Inputs OM7483 Fast Adder, DM74181 ALU, Line Drivers
OM8820A OM74182 Look-Ahead, DM8875 4-Bit Mult LM1488 EtA, DM8831,
Bus Inputs Counters "LMI31 Series
*LM130, *LM13] Series. | DM8281, “DM8556

“DMB095 Series
DM74S Series
— ;
MAIN FRAME POWER SUPPLY
COMPUTER Vohtage Regulators

LMI00, LM104, LMIOS, LM109, LM723, LM376
Transistors
Process 12 & 67 Medum Power Transistors

L

Control Amplifiers
*To Be Announced l LH0052, LM108A, LM112, LM741
P R R R R T T T i
INPUT PROCESSOR ouTPUT
EIR Input From Bias Level Conditioner 600 2 Balanced
Terminal Equipment LM301A, LM307, LM709 OulpuIOrwer
LM1489A Active Notch Filter

Balanced Input From I

Data Access Arrangement
(Telephone Lines)
LM301A, LM307

_.i

LM373, LM374
Phase Locked Loop
LM565
Voltage Controlled Oscillator
LM567

4 Series,
Process 20 & 63 Medium Pwr Transistors

l Random Logic & Transistors

L

¥

_‘]Conlrol \lolla;e Transistor

Process 12, 20, 63 & 67
Medium Pwr Transistors
Phase Locked Loop

LMI01, |

EIA Line Driver
LM1488

|

MODEM

POWER SUPPLY
LM300, LM304, LM305, LM309,
*LM340, LM376, LM723,
Process 12 & 67 Medm Pwr Transistors

*To Be Announced

MEMORY
Static Buffer Registers
MMS050 Thry MM5057
Line Memory
MM5001, MM5006, MM5018,
MMS5054, MM5020, MM5021

Page Memory
MM5012, MM5013,” MM5017, MM5025 Series
Memory Drivers
| MH0025, MH0026

INPUT
Keyboard Scanners
LSI

MM5704 Serial,
*MM5740 Parallel

(MS1)
DM74150 Series, DM8309,
OM8312, DM8322,
0M8123, DM8214
Line Input
(Local)
OM8820A, DM8131
LMI131 Senes
{Remote)
0M8822, *DM1489
[ .

|
ey

|[ PROCESSOR

Formatting
0OM8570, DM8590, *OM86LI0
Character Generator ROMs
MMS5240, MM5241, “DM8596, OM74187
Sync Generator
“MM532
Memory Page/Line Control
OM8093, DM8094, DMBOIS Series,
0M8123, DM8322

Line Counter
DM7490, DM7492, DM7493, *DM855S

|

ouTPUT I
Hotizontal & Vertical
Dscillator/Driver
Process 48 HV Video
Output Transistors
Z Axis Driver |
Process 48 HV Video
Output Transistors
Deflection Drivers & Amps
LHOOZI, (HO0AL, |
Process 12,14 & 67
Medium Power

Transistors

VIDEO DISPLAY
SYSTEM

I
POWER SUPPLY
LM300, LM304, LM305, LM309 Seres,
LM376, *LM340
°To Be Al

MEMORY

Rubber Band Accumulator (RAMs)
0OM74200, MM1101, MM1103, MM5260,
*MM5262

First In/First Dut Memory (Slatic Regs)
MMS5050, MM505], MM5052, MM5053,
MMS054, “MM5055, *MMS056, *MM5057

Memory Drivers
MH0025, MH0026

i i
INPUT PROCESSOR ouTPUY
{From Optical Oala & Memory Control Data Output Bus Drivers
Card Position Sensors) DM8281, DM7493, *DM8S556, DM7483, DM74181 *DM7438, DM7405
Oark/Light Comparators Card-Code Converters Transmitiers/Receivers
LM710, LMI11 To ASCII MM523080 OM7830,0M7831,0M7832
Process 52 & To EBCDIC MM5230QwW Bus Transceivers
LHO042 FET Amps, Random Control Logic “LM130 Thru LM136

Process 83 Dual J-FET

-

DM7400 Series, Tri-State Logic

r_-

Card Position Drive

Amplifiers Bus Address Comparator DHO006, DHOO08,
*OM8131 DH0028, DHOO34,
Process 12 & 69
Drive Transistors
t [] ¥

CARD READER

T

POWER SUPPLY

LMI00, LM10S, LM376, LM723,
‘LM140, LM109, LM104,
Process 46 Medium Power Transistors

i

*To Be A
-.l.IIIll.l..lllllI.l.l.Il.l.l.ll.........l...l..'
INPUT l PROCESSOR OUTPUT

AM Front End AM IF Strip Left & Right Audio

Dscillator Miner LM372, LM373 Power Amps
Process 46 Amplifier FM IF Strip LM380, “LM383,

LIEE LM373, LM703, LM3075 s
M Tuner LM2111, LMI35], LM2113, Process 12 & 67 Medium
NF 506, LMI496. | | Process 47 IF Transistors | | PwrTnsistors
’(’)roct:ss 4/3 " L Buffer & Demultiplexer
scillator/ Mixer LM1304, LM1305, LM1307, *LM1800,
Transistors Process 27 Smali Signal Transistors,
n_Reco':d, Tage.: Process 52 Audio FET Transistors
icrophone PreAmp Tone Controls
LM1303, LM381, LM382, LM381, Process 27 Transistors
Process 52 Low Noise
Transistors
3 [) ¥
T
AM/FM STEREO — LT
PHONOGRAPH Process 12 & 67 Transistors
’-L-:}\ Qe *To Be A d
N~ ,r &. )
......-;‘.Q; B R R R R R R R R T T
INPUT PROCESSOR ouTPUT
UHF Tuner Dscillator Sound & Video IF's Audio Amplifier

Process 43 & LM3075, LM3065, LM2111, LM1351, LM380,

47 Transistors Process 45 & 47 RF/IF Transistors Process 12 & 67
VHF Tuner Oscillator Video Processor Transistors
Process 43, 44 & 47 “LM1845, Process 27 & 63 Transistors Video Dutput

Transistors Luminance Process 48 High Voltage
Automatic Fine Tuning Process 20 & 63 Transistors 1 Transistor
LM3064 Chrominance Vertical & Horizontal
IF Discriminators LM3070/LM3071, LM3066, Process 27 & 71 Output Drive
Process 27 & Small Signal Transistors, Process 12, 14 &
47 Transistors Process 45 & 47 AGC/IF/RF Transistors 67 Medium
Chroma Demodulator Power Transistors
LM746, LM3067,
Process 27, 71 & 47 Transi
t 1 ¥
COLOR POWER SUPPLY
“LM340, LM376, Voltage Regulators,
TELEVISION Process 12 & 67
Medium Power Transistors
*To Be Al

NOTE: Detailed block diagrams are available for the systems shown,
as well as the following systems: ECM Receiver, MOS/Bipolar
Calculator, Credit Verifier, Telemetry, Process Controller,
Printer and Digital Voltmeter.

Circle 59 on reader service card




National Anthem
One of the nation’s up-and-coming
bi-monthly publications."A must for
anyone who's deeply concerned
ahout the quality of semiconductor
life in th:s country.’
says Charles Sporck.

N
pmr N

Linear IC Applications Handbook
*A real mind-boggler!” Perfect
companion to the National Lincar
IC Catalog. A virtual plethora of
linear IC applications using both
monolithic and hybrid circuits.
304 pages fully indexed and cross

referenced for your reading pleasure.

Here's your chance to gain access toa veritable
wealth of product, application and design
information from a single source. The kind of

- t.y(*"
information that will help you to do your job £ 3R

JOIN
THE
NATIONAL

MOS IC Catalog
“As big as a phone book and lots
more informative. says R. G. Phelps
of Cieveland. 280 pages of every-
thing you ever wanted to know
about National's MOS IC’s, but
were afraid to ask.

. HOW/ TO -
AT

H
SYSTEM

Linear IC Catalog
“A delight to read!” 205 pages.
Comprehensive guide to National
Linear products. Hundreds of
illustrations.

Digital IC Catalog
“Eye-opening!!" A complete guide
to digital IC’s as designed by
National. More than 200 pages.
Including dozens of illustrations.
More than 50,000 copies now in print.

How to Beat the System
Booklet for Purchasers
[{ere's the one that has the Vegas
big-shots cringing. Jimmy the Greek
says, "A sure thing if you've got
to save your company some bread.”
An informative course designed
for purchasers who want to
“beat the system!'

5

Transister Catalog
“Revealing!” No-holds-barred
126-page expose of National's

complete line of small signai and
bipolar field-effect transistors.

J

National Semiconductor
Memory Seminar Film
A 30-minute filmic experience you
won't want to miss. Five-part
semidocumentary pic of the new
super-realism geare, Use of actual
memory experts adds a nice touch
of authenticity. Length:
30 minutes (Color}.

w79 Bestof all, there are no dues to pay. No
' overdue fines. No Dewey Decimal System to
confuse you. And no crochety librarians to
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shush you around.
better and more efficiently. ll:,l\l’ So write today for your official
The kind of information that’s . L Feyr National Library Card. When you do, well
sometimes not available through normal M, ‘»Q ﬁ’, also send you a Bibliography listing our
Bingo Card channels. oL ‘ current selections (some of which we've

detailed above).

7 Simply write on your letterhead

l [Jo ) tor “LIBRARY,” National Semiconductor
Y_+* Corporation, 2900 Semiconductor Drive,

Santa Clara, California 95051.

By joining the National Library,
you choose only the selections you want. =
When you want them. Without being
deluged by pounds of non-pertinent
product pitches.

Electronics/April 24. 1972



Electronics international

Significant developments in technology and business

Coils of thin film thermoelectric elements
run West German nuclear pacemaker

For a cardiac patient with an im-
planted pacemaker, every heartbeat
depends on a reliable battery. After
three years of development work,
researchers at Siemens AG have
come through with a nuclear battery
for pacemakers that offers high
reliability even if one of its two volt-
age coils should fail.

On both sides of the Atlantic,
medical electronics engineers are
working to replace conventional
electromechanical batteries with
thermoelectric radionuclide types
using the disintegration energy of
radioactive materials. The big ad-
vantage of such atomic power packs
is their long life—10 years or so,
compared with about two years for
conventional batteries. Long life, of
course, means less frequent pace-
maker implantation.

Isotope. In the Siemens battery,
developed at the company’s re-
search labs at Erlangen, the primary
energy source is plutonium 238, the
same as in other nuclear batteries.
Supplied by the German Society for
Nuclear Research, it comes in 10-
millimeter-diameter radiation-resis-
tant capsules.

The plutonium 238 isotope, ac-
cording to the experts, is a pure al-
pha emitter with good energy den-
sity characteristics and a half-life
period of 86 years. Pure alpha emit-
ters have the big advantage that
their radiation is completely ab-
sorbed even by relatively thin me-
tallic layers.

To produce an output of around
200 milliwatts—the power rating for
which the Siemens battery is laid
out—a thermal power of 100 mw is
required. For that, 200 milligrams
of Pu 238 are needed. The energy
released during the radioactive de-
cay of the plutonium causes the cap-
sule to warm up to about 100°C.
Thermoelements in the battery then
convert this heat energy into electri-
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cal energy, with the temperature
gradient between the capsule sur-
face and the patient’s body being
used in this conversion.

Deposits. In both design and ar-
rangement of the thermoelements,
the Siemens nuclear battery differs
markedly from other nuclear bat-
teries. In the new approach, the
thermoelements are first vapor-de-
posited onto thin polyimide strips,
with about 700 such elements con-
tinuously following each other in
meandering fashion on a 3-foot-
long strip. The element legs so pro-
duced consist of alternate p-type
and n-type semiconductor material.

The strips are then tightly rolled
into small coils, which are sub-
sequently glued together with the
plutonium capsule to form the
thermoelectric-nuclear power pack,
The front and the end faces of each
coil are the hot and the cold sides of
the system. One 200-element coil
can deliver the required voltage for
the pacemaker directly, without any
voltage converters needed. By paral-
leling two coils, the battery reliabil-
ity is increased so that, even if one
coil should fail, enough energy re-
mains to operate the pacemaker.

Sony pushes color
tube to 114°

Sony Corp., which always tries to
keep one up on its competition, says
it is four degrees up this time. While
other manufacturers are announc-
ing new color sets with 110" wide-
deflection-angle tubes, Sony has just
announced its entry with a 114
tube. The tube has an 18-inch
screen, but would be known as 17-V
in the U.S.

Smaller. Sony's 114" tube allows a set with
two-thirds of previous set's volume.

Sony also came up with a second
surprise. The set with the new tube
will list in Japan for $444, almost 2%
below the price of the 18-inch set it
replaces. Other manufacturers have
asked for higher prices for their sets
with 110" tubes, and a number of
manufacturers had been contem-
plating raising color-tube prices be-
cause of the increase in Japan’s
commodity tax.

But, what with the decision by
Matsushita, which has at least 30%
of the market, to hold the line on
prices, and this decision by Sony,
which has perhaps 15% of the mar-
ket, to lower the price of its new set,
it is probable that prices will not
rise.

Pluses. Sony claims that develop-
ment work shows it could produce
tubes with deflection angles as large
as 120°, but the 114° envelope was
chosen because it is the most eco-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>