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Consumer electronics is hot. An quadrasonics, the all-electronic
industry of innovation--it's turning kitchen--these are some of the
out new items and revolutionizing developments that are opening
older ones. Video-tape and disc new opportunities for designers.
recording, home-security systems, For a special report, see page 24




Do you face a make or buy decision on power supplies?

UY LAMBDA'S
NEW LOW COST
LQ 5000 SERIES

ferroresonant dc power supplies
up to 25 amps...up to 48 volts...from $100 to $125

LQ 5000 SERIES

Regulated voltage Ambient operating
regulation, line .. 2% for line changes from 105 to 132 VAC for any temperature range
load between 25% and 100% of full load. 0°C to 60°C; consult factory for operations above 40°C.

regulation, load. . 5% from % load to full load or full load to
Y% load (LQS-DA-5106 is 0.5V).

ripple and noise. 2% RMS (LQS-DA-5106 is 500mW).

Overvoltage protection

supply is inherently overvoltage protected; any internal component
failure results in loss of power supply output voltage at power

Frequency coefficient supply terminals.
2.4%/ cycle max. Overload protection
i Aceuracy _ all units automatically limit output current upon external overloads,
+2% at 25°C, 115 VAC, 60Hz input and 100% load. including short circuit, protecting load as well as supply.
AC input A
M t
line ... 105 o 132 VAC; 59 to 61 Hz. , e , N _
' one mounting surface (three mounting positions) designed to
Size mount in the following Lambda standard rack adapters: LRA-10,
5" X7%" X10”. LRA-6, LRA-11, LRA-7.

[

Single output LQS-DA-5124 24 5 $100 WH ETH E R
vgliage mptei LQS-DA-5128 28 5 100
il 2 LQs-DA-5148 48 25 100 Iou MAKE
LQS-DA-5106 6 25 125 OR BUY
LasoAss28 z i
_DA- 1 1
LQs-DA-5348 28 5 125 A IAM BDA
ELECTRONICS CORP.
ALL IN STOCK FOR 1-DAY DELIVERY GUARANTEED 5 YEARS A (eeed) Company

DC OUTPUT AMPS AT
LQ 5000 SERIES MODEL VOLTAGE 40° C PRICE

MELVILLE, NEW YORK 11746 515 Broad Hollow Road Tel. 516-694-4200 ARLINGTON HEIGHTS, (CHICAGO) ILL. 60005 2420 East Oakton St., Unit Q Tel. 312-593-2550
NORTH HOLLYWOOD, CALIF. 91605 7316 Varna Ave. Tel. 213-875-2744 MONTREAL, QUEBEC 100C Hymus Blvd., Pointe-Claire, Quebec-730 Tel. 514-697-6520
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F

.+ - Discover the value of power...

and how it saves you money on your mini.

Discover the all-new SPC-16 family of
minicomputers. The first minis to save you
substantial money in system implementa-
tion. They’re from General Automation. ..
the fast-growing, pace-setting mini maker.

If you compare SPC-16’s with those other
two much-ballyhooed brands of minis,
you’ll discover it’s no contest. In overall
performance, SPC-16’s win every time. And
no wonder. The SPC-16’s ultra-fast inter-
rupt response system for multilevel inter-
rupt response is one winning feature. An-
other is base relative addressing. Another
is a unique one-word Load All Registers/
Store All Registers capability. Plus eight
(16 optional) true general purpose registers
that can save you up to 4K (about $2500
worth) of core. And much more.

‘Discover The Value Of Power’

Including the right price, the best quan-
tity discounts in the industry and the easiest
OEM buying policy of all.

SPC-16’s are available as I/0 and mem-
ory-integrated models for dedicated in-
house applications. Or as unbundled ver-
sions for OEM users or large system appli-
cations requiring up to 65K of memory. Six
models in all, in three speeds.

No other minis come close to SPC-16’s
in giving you so much performance for
your money. Give
us a benchmark,
we’ll prove it. Mean- |
time, send today
for a detailed bro-
chure.

@ GENERAL AUTOMATION, INC. 1055 So. East Street, Anaheim, Ca. 92805 (714) 778-4800 TWX 910-591-1695
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100% ac testing of consumer ICs

Is it really necessary? Is it practical? Is it available?

Sample testingof TVand =
radio parts is no way to ensure a ©
good night’s sleep. Ideally, both
makers and users of consumer
ICs should test every device for
ac characteristics.

But 100% ac testing
sounds expensive, so what do
people do? They compromise.

They tighten up on AQL specs.

They make dc correlations instead
of true ac tests. _

If the return rate climbs, or if bad
parts show up in the finished product, they
shout a little louder at the vendor or the
inspector or the QC manager.

There’s a better way.

Our J263 will automatically test for
every ac spec from stereo channel separa-
tion to chroma demodulation angle to video
i-f gain. And it will do it so fast that 100%
testing is economically practical.

On an IC production line, the J263
will even wafer probe, and it will multiplex to
as many as seven stations.

In incoming
inspection, the J263
will datalog chapter

MC1398

a M anaC ‘M1m

and verse on all your suppliers, so you'll
know who's shipping you what.

Backing up the J263 is a long list of
test packages. They include the applica-
tions hardware and software for just about
any consumer IC on the market. All the
tests have already been worked out with
the key producers and users, so you start
off with a thoroughly proven, debugged
installation.

If the alternatives to 100% ac test-
ing are getting you down, tell us to rush you
a J263 brochure. It illustrates again that in
testing, the best solution is always an
honest one.

Write: Teradyne, 183 Essex St,
Boston, Mass. 02111.

f ERAUYNE
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Delco’s
TO-66 silicon
transistors for

Now the high-energy capability of Delco’s
silicon power transistors is available in the
TO-66 package.

Like all the Kokomoans’ silicon power
transistors, they're triple diffused and built to
survive the most rugged applications. Their
high-voltage ratings make it practical to oper-
ate them directly from rectified 117-volt or 220-
volt ac line. This allows lower weight and
smaller circuit size because fewer, less bulky
components are required than with low-voltage
higher current systems. And, their energy capa-
bility is backed by the surest rating in the
business— Pulse Energy Testing.

Use the new DTS-660 series when you
need the high-voltage capability of our DTS-

410, DTS-423 or DTS-425 but, in TO-213MA Type | lc(Cont " b @ Ic=1.0A | Veeo(sus)| po min, | rouBgested
(TO-66) size. sl T L min. | "0 ™ 1,158 quantity

They’re in stock at Delco distributors now. |2 R T Kl ) 200V | 60W | $5.93ea.
For additional information, prices, and com- [orsses | *% o Joov| g v | ew | 957
plete data, give yours a call or contact us at Jorsses| 327, [soov [ 3047 aov | sow | 5149 ea.
our nearest I‘egional Ofﬁce. NPN triple-diffused silicon transistors in JEDEC TO-213MA (T0-66) packages.
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Now available from these
distributors in production quantities:
ALA., BIRMINGHAM e Forbes Distributing
Co., Inc. (205)-251-4104

ARIZ., PHOENIX e Sterling Electronics (602)-
258-4531

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

CAL., PALO ALTO e Kierulff Electronics, Inc.
(415)-968-6292

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

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

CAL., SAN DIEGO e Kierulff Electronies, Inc.
(714)-278-2112

COLO., DENVER e Cramer/Denver (303)-
758-2100 ¢ Denver Walker Electronics (303)-
935-2401

CONN., NORWALK e Harvey/Connecticut
(203)-853-1515

FLA., MIAMI SPRINGS e Powell/Gulf Elec-
tronies (305)-885-8761

ILL., ROSEMONT (Chicago) e Kierulff Elec-
tronics (312)-678-8560

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

IND., INDIANAPOLIS ¢ Graham Electronics
Supply, Inc. (317)-634-8202

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

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

MASS., NEWTON e The Greene-Shaw Co.,
Inc. (617)-969-8900
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Delco Electronics

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA

MICH., ROMULUS e Harvey-Michigan(313)-
729-5500

MINN., MINNEAPOLIS e Stark Electronics
Supply Co. (612)-332-1325

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

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

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

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

N.Y., BINGHAMTON e Harvey/Federal
(607)-748-8211

EAST SYRACUSE e Cramer/Eastern
(315) 437-6671

N.Y., ROCHESTER e Cramer/Rochester
(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

O4H130, CLEVELAND e Pattison Supply (216)-
441

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

OKLA., TULSA e Radio, Inc. (918)-587-9123

PENN., PHILADELPHIA e Almo Electronics
(215)-676-6000

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

S.C., COLUMBIA e Dixie Radio Supply Co.,
Inc. (803)-253-5333
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TEXAS, DALLAS e Adleta Electronics Co.
(214)-741-3151

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

TEXAS, GARLAND e 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,

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) 4"‘) 2175
(Home Oﬁl(‘e)

MARK OF EXCELLENCE




Our Bill Shuart
doesn’t work
for Power/ te.

He works only ior
and that's the way the new g'vlver/ Mate
wants it.

Bill is the Power/Mate Quality
Assurance Manager and he has 34
supervisors and perfectionists
under him.

They also work for you.

The result is unexcelled and
consistent quality that we at
Power/Mate are genuinely
proud of.

Bill does a lot more than making
sure our products are produced
in accordance with his high
standards of workmanship. (He
wrote the book on that too.)

Bill has developed a series of
courses for all our employees on
soldering techniques and
workmanship standards.

O He has developed a computer
failure analysis program to
insure that our vendors also
maintain the consistent high
quality you should expect when
you use our power supply in
your product.

O He oversees the continuing
MTBF studies (by computer of
course) and worst case calcula-
tions on all our power supplies
to insure the long life and
trouble free performance you
should expect.

[0 He has developed a thermally
- cycled burn-in rack in which we
subject all of our power sup-

plies for 24 hours before

shipment to insure there are no
premature field failures.

[0 He oversees the random sam-
pling of all production-run
power supplies.

These are subject to a continu-

ous night and day life test . . .

for your continued assurance of

a long-lived trouble free

product.

We could go on . . . but we at
Power/Mate are glad he works for
you. That's why we can give a
five year no-holds warranty.

THE NEW

PlIMIIC

POWER/MATE CORP

5148 River Street, Hackensack, N. J. 07601/ Phone (201) 343-6294
- TWX 710-990-5023
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(across the desk )

A WOM from Signetics

We normally don’t cover impor-
tant new products in this section
of ELECTRONIC DESIGN. But a new
Signetics WOM, we felt, deserves
special attention. It is described in
a recent data sheet for the 25120,
a fully encoded 9046 X N, random-
access, write-only memory. Sig-
netics points out that this is a final
specification—and adds the foot-
note, “until we get a look at some
actual parts.”

The product is sufficiently un-
usual to merit substantial ab-
stracting from the data sheet with
only slight modification. It follows:

DESCRIPTION

The Signetics 25000 Series
9046 X N Random-Access Write-
Only Memory employs both en-
hancement and depletion mode, p-
channel, n-channel and neu! channel
MOS devices. Although a static
device, a single TTL-level clock
phase is required to drive the on-
board multiport clock generator.
Data refresh is accomplished dur-
ing CB2 and LH? periods. Quadri-
state outputs (when applicable) al-
low expansion in many directions,
depending on organization.

The static memory cells are op-
erated dynamically to yield ex-
tremely low power dissipation. All
inputs and outputs are directly TTL
compatible when proper interfac-
ing circuitry is employed. Device
construction is more or less SOS3.
FEATURES

®m Fully encoded multiport ad-
dressing

m Write cycle time 80 ns (max.
typ.)

m Write access timet

m Cell refresh time 2 ms (min.
typ.)

CHIP DESTRUCT

Y
CHIP £
DISABLE
Voo ¥er SNOOZE
ALARM
15 VAC

Ao

: ? [aDDRESS
ADDRESS ». [ PORTB
PORTAT | , | 25120 (3046 wom) thig

A
é W/W

DRAIN

DATA IN
DATA IN
(ouT) ON= GHIP= ). | SLOCKIOUT
CLOCK IN [crock cen (@)
2 Ag-As COLUMN ADDRESSES
Ag=A;» ROW ADDRESSES
s TTL/DTL compatible inputs®
m Available outputs, n
®m Clock capacitance 2 pF max.®

Voe= +10V
BV, =0V 2%
B Vegr =63 V ac

APPLICATIONS

Don’t care buffer stores

Least-significant control memo-
ries

Post-mortem memories (Weapons
systems)

Artificial-memory systems

Non-intelligent micro controllers

First-In Never-Out (FINO)
asynchronous buffers

Overflow register (bit bucket)

PROCESS TECHNOLOGY

The use of the unique SEX7
process yields Vth (var.) and al-
lows the design and production® of
higher performance than can be
obtained with competitors’ tech-
niques.

BIPOLAR COMPATIBILITY
All data and clock inputs plus
applicable outputs will interface di-
rectly or nearly directly with bi-
polar circuits of suitable character-
(continued on p. 10)

Electromc Design welcomes the oplmons of its readers on the issues ralsed
in the magazine's editorial columns. Address letters to Managing Editor, Elec-
tronic Design, 50 Essex St. Rochelle Park, N. J. 07662. Try to keep letters
under 200 words Letters must be sngned Names vnII be withheld on request
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LONG LINE

oFECC

Sensitive and Standard Gate

SCR’s

Fast delivery and
competitive prices make
ECC'’s extensive line of
SCR’s your best buy.

SENSITIVE GATE SCR’s
TO-5 Metal; 5” Hex Stud; THERMOPAK* and
THERMOTAB® Packages
I1irms) 0.8 - 10 amps
lgr 50, 200, 1500 p.amps max
lygm 50, 100 amps min
Vbom 30 - 600 volts min

STANDARD GATE SCR’s

TO-5 Metal; %” Hex Stud; THERMOPAK and
THERMOTAB; 14" Press-Fit and Stud; 34” Press-Fit,
Stud and TO-3 Packages

Irirms) 0-8 - 35 amps

lgr 10, 25 ma max

lys 50 - 325 amps min

Voowm 30 - 800 volts min

%" Hex Stud; THERMOPAK and THERMOTAB;
3" Press-Fit, Stud and TO-3 Packages are
electrically isolated.

All ECC SCR's feature heavily glass passivated
junctions for high reliability. They are available
from your nearest ECC Sales Representative or
Authorized Distributor.

*trademark of ECC

New Condensed Catalog contains technical data
on these and other ECC semiconductors. To
receive your copy, circle No. 240.

. CORPORATION
P.0. Box 669 * Euless, Texas 76039
817/267-2601



has the answér m

You name it—we have the exact All compact, extremely stable and

cermet resistor network size highly reliable.

and characteristics you need. Recently we packed even more
Here’s the choice you get right circuitry into our 760 series, giving
now: our 750 line includes: .100” you a choice of four popular
centers with 4, 6 & 8 pins; .125" space-saver packages: 8,14, 16
centers with 2, 4, 6 & 8 pins; and 18 flat lead styles. Packed

and .150” centers with 4 through with up to 17 resistors per module
13 pins. And we’re working on with flat leads standard (round
new designs right now! leads on request).

ELECTRONIC DESIGN 16, August 3, 1972



cermet resistor networks.
So ask us!

Our broad line provides an infinite
number of circuit combinations, m
all with excellent TC, load and

temperature characteristics
supported by millions of hours ACTUAL SlZE

of reliability testing. Ask your CTS
@ CTS corPORATION cxvar aun

sales engineer for data. Or write
CTS of Berne, Inc., Berne, Indiana
A world leader in cermet and variable resistor technology.

46711.Phone (219) 589-3111.

INFORMATION RETRIEVAL NUMBER 7
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I’s as current as a PD

These days, a computer has to keep
up with the times.

Like PDP-8. It’s still the most
popular minicomputer ever made.

Because we keep thinking about
our computers long after we put them
on the production line.

We keep making improvements as
we go along.

Keep developing new options.

And new software.

Like OS/8, a 4th generation oper-
ating system with a new set of math
routines that go 4-5 times faster than
the system it replaces.

And COS/300 the new data manage-
ment system for the PDP-8.

And DEC/X8, a totally new concept
in systems exercisers.

And RTPS, the realtime FORTRAN
IV that's faster than the giant computers.

Lower cost DECtape. Lower cost
DECdisplays. Low cost DECwriters.
Low cost DECmagtape. Low cost
DECdisks.

Of course, there are some things
about the PDP-8 that naturally keep
it up-to-date. Like the OMNIBUS®
structure that lets you plug in every-

PDP is a registered trademark of Digital Fauipment Cornoration.

*»
s ‘4046&

P-8.

thing. Anywhere. In any order.
At any time.

And nobody is as careful as we are.
Nobody tests their computers as much
as we do. Nobody uses computers to
build computers like we do.

Which should help to explain why
PDP-8 is the most popular mini-
computer ever made.

Read all about it.

Wrrite Digital Equipment Corpora-
tion, Maynard, Mass. 01754.

(617) 897-5111. European head-
quarters: 81 route de "Aire, 1211
Geneva 26 Tel.: 42 7950.




ACROSS THE DESK

(continued from p. 7)

istics. In any event, use l-amp
fuses in all power-supply and data
lines.

INPUT PROTECTION

All terminals are provided with
slip-on latex protectors for the pre-
vention of Voltage Destruction.
(Pill packaged devices do not re-
quire protection.)
SILICONE PACKAGING

Low-cost silicone DIP packaging
assures reliability by the use of
non-hermetic sealing which pre-
vents entrapment of harmful ions
while allowing the free exchange
of friendly ions.

SPECIAL FEATURE

Because of the employment of
the Signetics proprietary Sander-
son-Rabbet Channel, the 25120 will
provide 509 higher speed than you
will obtain.
COOLING

The 25120 is easily cooled by
employment of a six-foot fan, 1/2
inch from the package. If the de-
vice fails, you have exceeded the
ratings. In such cases, more air is
recommended.

1. Neu channel devices enhance or
deplete regardless of gate polarity.

2. Coffee Breaks and Lunch Hours.

3. Copyright U.S. Army Commis-
sary, 1940.

4. Not applicable.

5. These inputs can somehow be
driven from TTL. The method is
obvious.

6. Measured at 1 MHz, 25 mV ac,
1.9 pF in series.

7. Signetics EXtra secret.

8. See ‘“Modern Production Tech-
niqt)les” by T. Arrieta (not yet writ-
ten).

CIRCLE NO. 365

The price is right, but . . .

In our write-up of the Data Prod-
ucts option for the PortaCom data
terminal (ED 11, May 25, 1972, p.
85), we gave the price as $1450.
That price is right—for the cas-
sette, not for the entire terminal.

CIRCLE NO. 366

One-way delivery

When engineers at a semi house
removed the back cover of a new
pulse generator that wouldn’t work,
they found two empty transistor
sockets. They also found a brief
note, saying, in somewhat more
colorful language: “We delivered.
You didn’t.”

<4 INFORMATION RETRIEVAL NUMBER 8

The smallest ;
180° tuning air variable capacitors
just had babies!

Right. Johnson’s exclusive subminiature type “T" air variable
capacitors (PC mounts) now come with stripline terminals for
microwave applications, either vertical or horizontal tuning.

These space-savers are only about % the volume of a “U”
capacitor, but they offer extraordinarily high mechanical and
electrical performance for critical applications.

Rotors and stators are as stable and uniform as precision
machining from solid brass extrusion can make them. A high 1%
to 8 ounce-inches torque holds the rotor securely under vibration.

Temperature coefficient is very low plus 30+ 15 ppm/° C. Q is

high, typically 1800 at 200 MHz. Three capacitance ranges span
from 1.3 pF to 15.7 pF.

. v I =

Our 45 years of experience really shows up in I =7 '@‘
. - U W i U\' =

these new capacitors. But why take our word for it 1 Ul UHLJL =
when a stamp will get you a couple of freebees ~— .. one i

and you can check them out for yourself. — s

E. F. JOHNSON COMPANY /3306 Tenth Ave. S.W./Waseca, Minnesota 56093

Check type and range Capacitance range 13t0 54 1.7t011.0 1.9to 15.7
of sample(s) needed:  Horizontal tuning i

Vertical tuning
Nomeielea. r e i 30 6 et

Firm— =S

Address— G o s R WA S R e PRSPl b TN

City-= State—___7ip.

¢.E. F.JOHNSON COMPANY
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Our PULSE-RATED toroids really are alike.

All toroids look alike.

We developed the concept of pulse
rated toroids to eliminate tedious se-
lection problems. Now we’ve devel-
oped new materials. Fully proven.
Component tested. So you get guar-
anteed performance over a tempera-
ture range of 0° to 60° C.

Pulse-rated toroids not only sim-
plify your selection process, they
practically eliminate scrap. So you
get 100% vyield in your pulse trans-
former production.

Specifications provided for every
pulse-rated toroid include pulse in-

- [ ]
@) “National distribution through
seven Permag locations”

ductance, volt-microsecond product,
and temperature behavior under
pulse conditions.

Parylene-coated pulse-rated to-
roids in sizes and specifications to
suit your design requirements are
now available for off-the-shelf deliv-
ery. Want some? We welcome the
opportunity to send you samples.
And hot-off-the-press spec sheets.
And to consult with you about your
design problems. Write Indiana
General, Electronic Products, Keas-
bey, N. J. 08832.

a division of Electronic Memories & Magnetics Corporation
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Cassette # 1 records input data,

Modular “fast”
memory available in
increments from

2k to 16k.\

Six basic communications
adaptors available, including
Bell 103, 202, and binary

which can then be transmitted on-
line to a central computer system,
bypassing standard data

input procedures.

Cassette # 2 programs the DATAPOINT's
computer and works back and forth with
Cassette # 1. (When you're done with
one job, load another program and
you're ready to go again.)

synchronous compatible.

Easy-to-read 960-character CRT
display screen.

CRT display and
for entry into tape
cassette, for
subsequent on-line
or off-line
transmission into

central computer 11 key
system. number
pad.

Full upper and lower \
case keyboard for A,

5 function keys
(that's all you need).

Built-in
power supply.

Full line of
peripherals
attachable,

including printers,
tape drives and disc.

Fully programmable general
purpose computer with 14
registers, push down stacks
and interrupts.

We want you to get the inside story
on the Datapoint 2200

That's right—take the cover off what appears to be simply
a handsomely styled terminal and you discover a world of
ingenious technological innovation. The Inside Story is what
makes the real difference between the Datapoint 2200 and
any number of systems which it superficially resembles. The
2200 is in fact a powerful general purpose computer inte-
grated with a CRT data terminal for either on-line or off-line
duties. This unique system can be utilized by the user who
needs substantial on-site, stand-alone computer power, the
user who needs convenient access to a larger computer
from a remote site, either for batch processing or for inter-
active time sharing usage, or for all these uses simultaneously.

As the illustration indicates, the Datapoint 2200 is commu-
nications oriented. It was created specifically for use in on-
line environments, with the ability to handle varying data
transmission rates and to interface with a variety of central
computer systems. What the illustration does not show is the

C

full line of software made available with the 2200, including
complete operating systems, numerous application pro-
grams and DATABUS, a comprehensive high level program-
ming language. These, combined with a 500 nanosecond
cycle time, up to 16k of '‘fast’” memory, integral dual tape
cassettes, and the full line of peripherals including printers,
tape drives and a disc system render the Datapoint 2200 a
formidable computer system in any league.

The more you know about the inside story of the Datapoint
2200, the more impressed you will be with the many advan-
tages and benefits it offers as a computer, as a CRT data
terminal and as a combination of the two. And it's a proven
system. Over 500 Datapoint 2200's are now in daily use in
the U.S. and abroad. For more information on this innova-
ting system and for a.free copy of our new Datapoint 2200
systems book, simply contact the sales office nearest you,
or write or call our corporate headquarters.

Datapoint 2200

THE COMPLETE MINI COMPUTER SYSTEM

Computer Terminal Corporation

Home Office: 9725 Datapoint Drive/San Antonio, Texas 78284/(512) 696-4520 Fleld Offices: Boston/(617) 359-4296 « Chicago/(312) 671-5310 « Cleveland/(216) 831-1777 «
Dallas/(214) 637-4166 « Denver/(303) 244-2451 « Detroit/(313) 557-6092 » Houston/(713) 626-0010 « Los Angeles/(213) 645-5400 » Minneapolis/(612) 771-4926 «

New York/(212) 759-4656 « Portland/(503) 289-9655 « San Francisco/(408) 732-9953 « Washington, D. C./(301) 587-3910

International Representatives: TRW Communications/Toronto, Ontario, Canda/(416) 481-7288 « TRW Communications/Lyss/Berne, Switzerland/Telex: 34446 «

TRW Electronics-International/Los Angeles, California/Telex:674593

INFORMATION RETRIEVAL NUMBER 12
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cermet corps:

The Allen-Bradley

N

.

versatile standard packages
containing R/C circuitry

designed to your needs.

The need: compact R/C net-
works in DIP’s for terminator
applications in new generation
computer designs. To meet the
circuit board space crunch,
Allen-Bradley combines resis-
tors and capacitors in a package
compatible with automatic in-
sertion equipment. These cer-
met networks save space and
attachment costs. Packaged in
dual in-line molded packs that
lock out the environment and

Actual Size

EC71-4 © Allen-Bradley 1971

" TOLERANCES

match your IC’s. Lead frames
with built-in stand-offs are weld-
able or solderable. Volume pro-
duction available.

SELECTED SPECIFICATIONS
Absolute to = 5%
TRACKING Excellent

RESISTANCE
RANGE

10 ohms to 10 megs,
standard; 1 ohm to
100 megs, special

To 60,000 pF per cm?

CAPACITANCE
RANGE

CALIBRATION
LEAD SPACING

Abrasive or laser
100 mil standard

NEW DIMENSION ELECTRONICS

ALLEN-BRADLEY

INFORMATION RETRIEVAL NUMBER 13

As low as =100 ppm/°C

Investigate the advantages of
Allen-Bradley cermet R/C net-
works. For information write:
Marketing Department, Elec-
tronics Division, Allen-Bradley
Co., 1201 South Second Street,
Milwaukee, Wisconsin 53204.
Export office: 1293 Broad St.,
Bloomfield, N. J. 07003 U.S.A.
In Canada: Allen-Bradley Cana-
da Ltd., 135 Dundas Street,
Galt, Ontario.

AB

ANL/ALITYZ




Are nervous resistors

giving your products

the jitters?

Stabilize with Metal Glaze™

Stability. The magic word in electronic compo-
nents. And in resistors, the word for stability is
Metal Glaze. And the word is out, because millions
are already in field use.

Metal Glaze, noted for its mechanical and electri-
cal ruggedness, is also an extremely stable resistive
system. Operated at rated power, and in many
cases at iwice rated power, Metal Glaze resistors
go coolly along, resisting change for thousands of
hours. They are truly precision resistors, and we
have reams of test printouts to prove our case.

The glass-hard Metal Glaze film is permanently

fused to a solid ceramic core. The lead wire termi-
nations are soldered to the core in a patented
process. This makes the resistive element and the
terminations one continuous component ready for
molding in an environmentally protective envelope.
Competitively priced in power ratings from 1 /8 watt
to 5 watts, Metal Glaze resistors are available to
1% tolerance, and 100 ppm temperature coefficient.
TRW Metal Glaze resistors are available in quan-
tity from your local TRW industrial distributor.
TRW/IRC Fixed Resistors, an Operation of TRW
Electronic Components, Boone, North Carolina
28607. Phone (704) 264-8861.

TRW

IRC FIXED RESISTORS

INFORMATION RETRIEVAL NUMBER 14
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et a clock driver free...with each
Static Shift Register you order.

It’s built right into the chip. Every
2500 Series MOS static shift
register comes off Signetics’
production line with its own
on-board clock generator.
Plus a real windfall
of other major
improvements. To
help lower total
systems cost, and
make the parts
easier to use.

Usability at a reasonable price.
That is what you’ve been after. And usability runs in
the family of Signetics new MOS static shift registers,
the most complete collection in the field.

Operating from DC up to 3 MHz, these optimized
devices eliminate minimum frequency headaches. Go
right down to DC without adding extra logic.

And because the Signetics line can be treated like TTL
itself, no level shifters are necessary at either input or
output—again lowering your overall component count
and cost. Just as the built-in clock generator demands
no expensive high-level clock drivers.

Power requirements are standard +5V, —12V. And
you recirculate data without external logic.

Signetics 1024-Bit Static Shift Register

For the first time, with the 1024-bit static shift register
you can have the benefit of easy-to-use static shift
registers for long bit length applications. And, a
dual-128 for 128 column printers, or a quad-80 for

80 column CRTs.

Combine the on-board clock generator, with TTL
compatibility and the wide range of bit density (from
50 up through 1024), and you’ve got more flexibility to
work with, in both design and application, than you
ever hoped to find in static shift registers.

[fo2axt | spn | 20 | o0 | osov |

You save on parts, on engineering no longer required.
Yet end up with maximum memory on the board, at
minimum cost in time, space and dollars.

Write Signetics for our helpful MOS Wall Chart and
new Handbook, which organize the specs, technical
data, and applications of all our MOS memory
products—the broadest, most versatile line of static
shift registers ever put on distributors’ shelves, as well
as optimized RAMs and ROMs.

Signetics/MOS

811 E. Arques Avenue
Sunnyvale, California 94086
(408) 739-7700

Please send us your MOS Wall Chart and new Handbook,
with complete technical and applications data on
Signetics user-oriented static shift registers.

Name

Title

Company

Address

City State Zip

Telephone

C of Corning Glass Works.

L
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"

explore Bahamas,
West Indies,
Virgin Isles, Mexico.

Comfortable
cabins...good
“Grub’n Grog”.

10 adventurous
days trom 200

e Great for employee
incentive programs

 Ildeal for executive
meetings and parties

 Wonderful for
customer prizes

WRITE CAP'N MIKE
- FOR FULL INFORMATION
AND ADVENTURE BROCHURE

P.0. BOX 120, DEPT.787A
MIAMI BEACH, FLORIDA 33139

CRUISES



MDA6101 —
Typical of

our modules, the
MDA6101 single-
digit display module
requires minimum space
in computer, avionic and mili-

tary systems. Contains a decoder-

driver circuit designed to accept four-
input BCD (8, 4, 2, 1) code and to pro-
vide .27” visual readout of decimal num-
bers and nine distinct letters. Provides
decimal point input and has ripple-
blanking input and blanking input/ripple-
blanking output terminals for zero sup-
pression and intensity control.

MAN2 — A 5x7 light-emit-
ting-diode matrix,
MAN2 alphanumeric displays

MAN3A — Encapsulated in
transparent red epoxy, this

MANG6 — .6” high, the MANG6 looks an inch high from across the room. The complete,
gapless font makes all ten digits and nine letters unmistakably clear. It should find application
in many instruments, consumer electronics, and cockpit displays.

MAN1 — The standard of the industry, the .27” MAN1 is mounted on a 14-pin DIP and
encapsulated in clear epoxy. Directly compatible with IC's, it is being used in a wide variety
of alphanumeric display sockets. (Shown in a demonstration clock face.)

The Monsanto GaAsLITE Display display.

the .35”

MAN1002 — A .27” 7-segment
hexinumeric display, the
MAN1002 provides all num-
bers and the letters A, B, C,
D, E, E.H by L, 0, P, S,

small (.115”) readout is very
useful in desk calculator dis-
plays, portable instruments,
and film annotation sockets.
Displays ten digits and nine
letters.

the full 64-character ASCII
code. Finds application as
keyboard verifier, avionics
display, in computer periph-
erals and has 23 bits avail-
able for film annotation work.

and U for digital and cockpit
readouts that require this ca-
pability. Like all our GaAs-
LITE displays, it is shock re-
sistant and impervious to vi-
bration.

We're displaying our array of light-
emitting diode displays to point out
the obvious: We've got them all.
Big GaAsLITEs—the

new .6” MANG.

Low-cost little MANS's, in
single-digit or multi-digit packages.
5 x 7 dot matrix MAN2's.
9-segment hexidecimal MAN1002’s.
Red, green, and yellow.

And a line of display modules
that will answer the industry’s felt
need: pre-designed display
sub-assemblies for nixie retrofit,
edge-card plug-ins, etc.

So what more can you look for
in solid-state, TTL-compatible,

ELECTRONIC DESIGN 16, August 3, 1972

long-lived light-emitting-diode
displays? They’re all in stock at our
distributors. And the time is right.
Get into GaAsLITEs. Display your
wisdom.

If you'd like more information

on our expanding line of module
display products, clip the coupon
and shoot it in.

If you need more information

on displays, circle the bingo card
number below. And if you’re smart
enough already, just tuck this
name into your head when you
order displays: Monsanto
Commercial Products Co.,
Electronic Special Products,
10131 Bubb Road, Cupertino,
California 95014.

Monsanto

INFORMATION RETRIEVAL NUMBER 17

FREE DISPLAY MODULE BROCHURE
Dear Monsanto:

I'm curious about your new line of dis-
play modules. Do some contain complete
IC driving circuits? Send me the Module
Brochure, please.

Name

Title

Company

Address

City/State/Zip




25-125 ips, auto-threading, vacuum tape handling.

The Ampex TMA Tape Drive gives you top perform-
ance in the most compact package on the market. Only
19x24x18”, it designs itself into your OEM system.
Bargain priced, too, for more computer power.

Performance: 25 to 125 ips, 10%2" reels, ANSI/
ECMA 7 or 9 track standards, NRZI with 200, 556,
800 bpi or 9 track 1600 bpi. Diode and triac switching
for all control circuits. Option of auto-threading or man-
ual. Single capstan. Linear reel servo system with vacuum
columns for tender loving care of your tape. A series of
drives and electronics to meet your needs.

Reliable all the way. A compact performance giant.

And a super-charged buy — the best price/perform-
ance computer tape drive you can find. Special bargains

orld's Smallest
h-Performance

lape Drive.

8
dsvmERBEEN

when you buy in quantity. All this backed by Ampex
worldwide service, 95% interchangeable parts. Get
more details on better tape drives, plus Ampex disk
drives and core memories, with a call to your Ampex
computer specialist.

AMPEX COMPUTER PRODUCTS DIVISION
13031 West Jefferson Boulevard
Marina del Rey, CA 90291, (213) 821-8933

INFORMATION RETRIEVAL NUMBER 18
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Very low-light-level
TV camera developed

A low-light-level tclosed-circuit
television camera sensitive enough
to satisfy many military require-
ments has entered the growing,
highly competitive security field.

To enable the user to place the
camera in a remote place—on the
other side of a busy highway or
railroad yard where cables could
not be laid—an optical video link
has been developed.

The camera and the relay link
were built by Motorola Inc.’s Com-
munications Div., Schaumburg, III.
Designed to protect dark areas that
would be too expensive to illumi-
nate, such as parking lots, railroad
yards and warehouses, Motorola’s
new camera uses a dual intensifier
that is coupled to a fiber-optic face
plate vidicon tube.

The new system is 50 times more
sensitive than its predecessor, able
to operate with one-eighth of a

moon—~0.001 foot candles of light.
The sensitivity of the previous
model, using a single intensifier,
was roughly comparable to that of
the human eye, effective down to
0.05 foot candles of light.

The tremendous jump in sensi-
tivity was achieved, Motorola says,
by using higher voltage to the in-
tensifier and by circuitry tech-
niques the company considers pro-
prietary.

Operating in the infrared region
the optical video link uses an ampli-
tude-modulated light-emitting diode
for transmitting and a sensitive
PIN photodiode as the receiver.
Under the worst possible weather
conditions—rain, fog and snow—
the link is effective up to 1000 feet,
th company says. In clear weather
it is good for 2000 feet. Using four
links back to back, the range can
be extended to 8000 feet.

Device drastically cuts
radio-frequency noise

An increase in the number of
available radio channels and a de-
crease in the amount of radio fre-
quency interference are promised
by a new device known as an Inter-
ference Cancellation System.

Developed by American Nucleon-
ics Corp., Woodland Hills, Calif.,
the new device will find wide ap-
plication in air traffic control sys-
tems, police communications, ship-
to-shore radios and car telephones,
reports Ray Williams, director of
marketing.

In operation, the unit is placed
between a receiver and its anten-
na. The interfering signal is sensed
by the device and subtracted from
the original signal so that only the
desired information is amplified
and received.

The basic theory of subtracting
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noise from the incoming signal is
not new, admits Williams, but we
have developed a proprietary tech-
nique for synthesizing a cancella-
tion signal. The traditional phase
and amplitude control techniques
that have been used to date are
costly and difficult to implement,
he explains. In addition, notes
Williams, they usually yield only a
20-db improvement.

In the new Interference Cancel-
lation System, the time delay. of
the feedback signal is controlled in-
stead of the phase thus making
possible a reduction of interference
of more than 60 db.

In explaining how the new sys-
tem would increase the number of
usable radio channels, Williams
points out that with less interfer-
ence, the spacing between channels
could be reduced, making it pos-
sible to have more channels in the
same frequency band.

Designed for use on high-fre-
quency through S-band communi-
cation receivers, the system reduces
band separation requirements to
less than =50 kHz in the 200 to
400 MHz band.

New transponder system
monitors ship traffic

A receiver-transponder system
has been developed that will pro-
vide ships in congested harbors
and inland waterways with precise
information on their positions. In
addition, the system provides digi-
tal communications and automati-
cally identifies the ship to other
ships and to shore stations. All
three types of information are
carried in a single signal.

Called Hatric, for Harbor Traf-
fic Ranging Identification and
Communication, the system was de-
veloped by RCA Government and
Commercial Systems in Moores-
town, N.J. It is based on a system
RCA proposed to the U.S. Coast
Guard. Hatric is intended for ships
“ranging from fishing boats to the
largest freighters and passenger
vessels,” says RCA’s Staff Systems
Manager, Ernest Jellinek.

Based on a non-synchronous
transponding technique, a signal
from a ship will be received by a
shore station and by the time de-
lay reveal the ship’s distance. In-
formation in the same signal auto-
matically identifies the ship and,
possibly, contains a message.

Position is determined by tri-
lateration. If a ship receives range
information from two shore sta-
tions at the same time, its position
is easily calculated. Two shore sta-
tions in communication with each
other, on the other hand, can cal-
culate the position of a ship.

Light amplifier boosts
color film sensitivity

Thanks to a new color light
amplifier the broadcast and film
industries can now take color
movies by moonlight.

Adapting a technique now used
in television cameras, CBS Labora-
tories, Stamford, Conn., has de-
veloped a light amplifier that at-
taches between the standard motion
picture camera and its lens. The
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amplifier increases the film sensi-
tivity about 100 times, and works
at light levels as low as 1/20 foot-
lambert.

In operation, light from the
scene to be photographed is sepa-
rated into its three primary com-
ponents by a rotating color filter
wheel, explains Henry Mahler,
project engineer for CBS. The
separated light then goes to an
image intensifier where it is ampli-
fied. After amplification the three
light components are then recom-
bined, by passing through another
rotating color filter and the light
is then used to expose the film.

The new unit was tested recently
at the Democratic Convention in
Miami. and produced very good re-
sults, says Mahler. The advantage
of such a device, he continues, is
that it eliminates the need for ex-
ternal lights and increases the
flexibility of the photographer.

CBS is now studying the pos-
sibility of producing these ampli-
fiers commercially for the broad-
cast and movie industries. The
selling price for a unit will prob-
ably be between five and six thou-
sand dollars.

Storage scope features
fastest writing speed

Never to be caught napping in
the oscilloscope performance race,
Hewlett-Packard has introduced a
high-speed version of its Model
184A storage scope. With a 400
cm/us writing speed, this reported-
ly makes it the industry’s fastest
writing scope—twice as fast as
Tektronix’ recently introduced
7623 (ED 14, July 6, 1972, p. 83).
First deliveries are expected in
September.

NASA studies orbiting
solar power station

A study is under way to explore
the feasibility of putting a huge
solar energy collection system into
synchronous orbit. The system
would convert the sun’s energy to
electric power and transmit it via
a microwave beam to earth.

The entire orbital system needed
to collect, convert and transmit the
power to earth is large and elabo-
rate. The energy collected by the

22

solar array (possibly five miles
square) would be fed through a
two-mile-long transmission line to
a control station. Here the solar
energy would be converted into
electric power and beamed down
from a one-mile-square slot array
microwave antenna to an earth
station.

On the ground, the receiving an-
tenna would cover an area six
miles square.

The six-month study is being
carried out for the National Aero-
nautics and Space Administration
by a four-member team consisting
of A.D. Little, Inc., Cambridge,
Mass., Grumman Aerospace, Beth-
page, N.Y., Textron Inc.’s Spectro-
lab Heliotek Div., Sylmar, Calif.,
and Raytheon Corp’s Equipment
Development Laboratory, Lexing-
ton, Mass.

The contract will be managed by
NASA’s Lewis Research Center in
Cleveland.

New EIA data book
shows 71 statistics

Sales of electronic equipment for
1971 reached $27.1 billion, up $200
million from 1970 but still down
from the 1969 high of $28.7 bil-
lion, according to information con-
tained in the recently published
1972 Electronic Market Data Book
of the Electronic Industries Asso-
ciation.

The book includes statistics, for
the first time, on the telephone
equipment market, which according
to the EIA is one of the fastest
growing segments of the electronics
industry.

The EIA publication also reveals
that the 1971 electronics market
showed gains in consumer products
as well as in the communications

and industrial areas. Replacement
components showed a slight decline
as did government sales.

The Electronic Market Data
Book contains analyses, charts and
tables for major segments of the
electronics market and can be ob-
tained from EIA, 2001 Eye St.,
N.W., Washington, D.C. 20006.
The cost is $15 each.

2-way cable TV system
being built in N.J.

A two-way communication sys-
tem between cable television view-
ers and a nearby central computer
is now under construction in South
Orange, N.J. Scheduled for opera-
tion in 1973, the system will per-
mit some 2000 to 4000 viewers to
make shopping selections, to be
polled on events of national and
local importance and to participate
in making pay-TV selections.

Communication by the viewer is
accomplished by pressing the prop-
er combination of six buttons on
a special control unit attached to
the viewer’s set.

Developed. by Video Information
of New York City, the system uses
separate bands of the frequency
spectrum for the computer’s inter-
rogating signals and the viewer’s
response. For example, the cable
TV communications were tested
last year over a seven-month period
using 12 private terminals in New
York City. Interrogations were
sent at about 110 MHz while re-
plies were transmitted at 10 MHz.

Joseph Beck, vice president of
Video Information, says the sys-
tem will also be connected to fire
and burglar alarm systems on sub-
scribers’ premises. In case of an
alarm, either the fire or police sta-
tions will be automatically notified.

News Briefs

The construction of a power plant
to convert sunlight to electrical
energy will be undertaken, in a
two-year study, by joint coopera-
tion of the University of Minne-
sota and Honeywell, Inc. For the
first year, the National Science
Foundation has awarded the Uni-
versity a $446,600 grant.

Microsecond pulses in the kilovolt
range can be measured using a

laser-optical technique developed
at the National Bureau of Stand-
ards in Boulder, Colo. The voltage
source is connected to a Kerr cell.
Laser light is passed through the
cell and the birefringence in the
cell liquid alters the polarization
of the light. The resultant electro-
optical fringe pattern is a meas-
ure of the pulse shape and magni-
tude.
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NEW, FAST, LOW COST,

Sﬂllll STATE EMITTER-

Easy to mount new optoelectronic interrupters
are compatible with integrated circuits. Write
for application note “Photon Couplers,’ Pub.
200.62

TYPICAL APPLICATIONS

e Shaft encoders
e Tachometers

e Counters

® Position sensing

e Key boards

e | evel sensing

e Limit switch and micro
switch replacement

For more information, contact your authorized
G.E. distributor, G.E. Electronic Components
Sales Office, or use Inquiry Card #198.

*Suggested resale price 1,000 lot quantities

GENERAL @3 ELECTRIC

Semiconductor Products Department, Syracuse, New York
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DETECTOR
MODULES

NEW GE INTERRUPTER MODULES
REQUIRE NO CONTACT PRESSURE
| ! |OFFER HIGH RELIABILITY

FOUR MODELS

H13A1
H13A2 FOR HIGH SPEED

e Over 10,000 operations

possible per second
e Stable within 20% between
: =550 16, 100:C:
e $1.35*%

H13B1
H13B2 FOR HIGH GAIN

; e 12 mA min. output current
e $1.45*

K56

BES\
OurNo.1Goa\
R V--SERVlcE-«-‘"‘\&

OUR NO. 1 GOAL:
TO MAKE
GENERAL ELECTRIC
YOUR BEST BUY




electronics is an industry of innovation, of

constant change. Yesterday’s massive reel-
to-reel tape recorders have evolved into today’s
easy-to-use eight-track cassette machines. The
earlier desk-top electronic calculators are being
replaced by a variety of sophisticated, low-cost,
hand-held “mini-computers.”

In recent years most of the attention was
focused on television, AM and FM radios, pho-
nographs and audio tape recorders. Today,
consumer electronics is expanding rapidly into
other areas, providing a host of new products—
electronic kitchen appliances, home security
systems, video tape and disc recorders and
SO on.

The demand for high-technology kitchen prod-
ucts, as well as improved burglar systems could
by themselves create huge markets. For example,
many kitchen appliances today are unreliable,
difficult to repair and servicing costs are high.

a s perhaps no other industry, consumer

In fact, the wiring in a typical appliance has
been described as looking like a “rat’s nest.”
Solid-state controls and plug-in printed circuit
boards could be the answer.

A decade ago home security systems were
composed mainly of pressure transducers and
latching relays. These largely electromechanical
systems are being replaced by more sophisticated
optical, ultrasonic and microwave burglar-alarm
equipment. This market alone is growing at the
rate of 15% a year.

Another promising area is video recording-
playback systems. Although under development
by major electronics firms for a number of years,
these relatively expensive instruments are pur-
chased largely for educational, commercial or
industrial use. Only one company is selling equip-
ment for the consumer market. Nevertheless, the
promise of low-cost, recorded entertainment pro-
gramming for the home has brought them closer
to the consumer product category.

Aerospace technology urged
to streamline U.S. kitchens

To copywriters on Madison Ave-
nue, today’s American kitchen is
a ‘“marvel of scientific wonder,”
Besides the usual electrical gadget-
ry, there are microwave ovens, in-
duction ranges and integrated
small-appliance centers. Microwave
clothes dryers and ultrasonic dish
and clothes washers are within
grasp. What more could a house-
wife want?

To Richard L. Martin, a re-
search industrial designer at the
Stanford Research Institute, Menlo
Park, Calif.,, the modern Ameri-
can kitchen is a mess.

“We have,” he says emphatically,
“terribly antiquated kitchens, be-
cause we build them only for sale
and not for upgrading or remodel-
ing. In fact, there are a whole lot
of electronics executives who live
in houses that were built by cave
men.”

Martin can be caustic because he
knows what the appliance industry
could do to improve the kitchen
but so far hasn’t. A small dose of
aerospace technology is all that is
needed, he says.

David N. Kaye
Senior Western Editor
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The modern kitchen, the SRI
researcher indicates, should have
solid-state, modular designs, so de-
fective parts can be unplugged and
replaced on the spot. There could
even be computer control of kitch-
ens, to automate everything from
menu planning and food prepara-
tion to the environment.

Some in the electronics indus-
try agree with this appraisal.
AMP, Inc., of Harrisburg, Pa., a
maker of connectors and terminals
is one.

“Just look inside the average
appliance in your home,” says Ed-
ward Reynolds, supervisor of de-
velopment engineering in AMP’s
Terminal Products Div. “The wir-
ing looks like a rat’s nest [see
photo|. The appliance is so difficult
to service that the average service
man sometimes forgets to recon-
nect a wire or two because he loses
them in the maze.”

Flat, flexible cables the answer

Aerospace wiring and cabling
techniques, Reynolds points out,
could not only simplify the design
of electrical and electronic appli-
ances; it could make them cheaper
to build and service. He urges the
use of a flat, flexible cable.

AMP has developed a system for
wiring appliances with flat, flexible
cable, as well as with other types
of cable and special connectors.
Each system is designed for a dif-
ferent appliance—washing ma-
chines, ovens, refrigerators and so
on.

“As solid-state controls become
more widely used,” Reynolds says,
“printed-circuit boards will also
find their way into appliances.”

F. Ryder Amthor, director of
consumer product development at
Westinghouse Electric in Pitts-
burgh, supports the call for connec-
tors that can be plugged in and
for modular design of the electron-
ics for ease of servicing. “It should
be possible,” he says, “to unplug
a defective part and replace it on
the spot. If a part is obviously de-
fective, the consumer should even
be able to make the repair him-
self.”

Amthor believes that modular de-
signs will come within the next
five years as the appliance indus-
try swings over to solid-state con-
trols. In addition he expects the
circuitry in appliances to use low-
er voltage levels for safer and
more reliable designs. Instead of
116V or 230 'V, Amthor antici-
pates the use of 5 to 10 V.
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“If your integrated-circuit timer
runs off 5 V, why not your pilot
lights as well?” he asks, adding:
“They’ll even last longer.”

Solid-state controls coming

Semiconductor companies such
as Motorola in Phoenix, Ariz., and
Texas Instruments in Dallas have
been trying to sell the appliance
industry on SCR motor controls for
the last few years. The industry
is finally coming around. Reynolds
of AMP sees solid-state controls in
wide use within three years. Others
in the industry say three to five
yvears. The controls, however, will
be a lot more than just motor units.
They will include, appliance timers,
computational circuits, a whole
array of sensors and perhaps a
digital controller.

Integrated-circuit timers have
recently been introduced by Sig-
netics of Sunnyvale, Calif., Na-
tional Semiconductor of Santa

Clara, Calif., Motorola and others.
They have come down in price to
the point where appliance manu-

facturers can begin to design them
in. More sophisticated timer and
computational circuitry for appli-
ances is being designed at the
North American Rockwell Micro-
electronics Co. in Anaheim, Calif.
It is MOS/LSI technology. Others
are using bipolar technology as
well.

Computer in the kitchen

At present the control function
in the kitchen is an appliance-by-
appliance approach. And for the
next five years, that will likely
continue to be true. But centralized
kitchen control is envisioned be-
yond that. A computer or other
form of special-purpose digital
controller will be used, appliance
manufacturers say. Through an ar-
ray of sensors, both food prepara-
tion and the environment in the
kitchen will be maintained and
controlled.

Food-preparation control will
simplify menu planning. With a
computer, it will be easy to moni-
tor the diet balance of each mem-

Prototype of a futuristic kitchen designed by Westinghouse Electric Co. con-
tains a communications command post which incorporates automatic tele-
phone dialing, a tape recorder, AM/FM radio, closed-circuit television and
controls for temperature, humidity and a home security system. A cable TV

hookup is also under consideration.
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ber of the family and to plan meals
that not only have variety but also
nutrient balance. Philco-Ford in
Philadelphia believes that a voice-
activated cassette tape recorder
will be used for recipe storage.

With a computer, it is possible
theoretically to automate food prep-
aration completely. But Martin of
Stanford Research Institute doesn’t
believe this will ever happen—at
least on a large scale. He notes
that the kitchen is a creative part
of the house for most women and
that certain aspects of food prep-
aration are very enjoyable to them.
He does believe, however, that
parts of the food-preparation proc-
ess are drudgery and that those
should be and will be automated.
Areas that he marks for automa-
tion include appliance timing, so
that different parts of the meal
finish cooking at the proper time,
the monitoring of food inventory
and oven and range temperature
control.

For housewives who don’t enjoy
cooking, the Whirlpool Corp. in
Benton Harbor, Mich., has design-
ed and built a completely auto-
mated food-preparation center. One
industrial consultant, Jay Doblin
of Chicago, offers an extremist
view: “You ought to be able to
live without major appliances.
Major food preparation should be
done in the factory. With all the
prepared meals you can currently
buy, we’re well on our way.”

Environmental control in the
kitchen most in the appliance in-
dustry agree, will be automated
because the need is greater here
than for any other average room
in the home. With inexpensive sen-
sors and a computer, air tempera-
ture and purity, range exhaust,
water purity and humidity could
be controlled.

Separate refrigeration units

A unique part of environmental
control would be refrigeration of
food. Different types of food re-
quire different storage tempera-
tures, and these temperatures
could be monitored by a central
control station and regulated in-
dependently. Philco-Ford looks to
individual refrigeration compart-
ments, controlled independently but
possibly operated by a single com-
pressor. Ultimately thermo-electric
cooling may be the way to go, says

(]
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Maze of wires inside average home
appliance (photo above) is contrast-
ed with concept of next generation
cooking range (photo right) which
uses organized wiring and printed
circuit boards that can be replaced
on the spot.

Philco-Ford, but at present it is
far too inefficient.

Meanwhile not all of the bugs
have yet been removed from the
newer electronics appliances being
sold or developed today. Microwave
ovens from most manufacturers
operate at 2450 MHz, with a mag-
netron putting out about 600 W.
Some Japanese companies and
General Electric are working at
different frequencies. One of the
major problems with microwave
ovens centers on costs. But they
are dropping. A table-model mi-
crowave oven now sells for less
than $300. Replacement magnetrons
still cost about $60 typically, how-
ever. The next step in cost reduc-
tion, according to industry sources,
is to decrease the size of the oven
cavity. This will also allow a de-
crease in the amount of power
needed to cook.

Once the power of microwave
ovens comes down a bit, manufac-
turers are prepared to move away
from magnetrons and toward an
array of solid-state sources. These
sources will probably be either
Gunn or avalanche diodes or tran-
sistor oscillators. Westinghouse re-
ports over 100 W of output from
solid-state sources in a test oven
in the laboratory. Several sources
are being used in the same oven
to improve reliability.

Induction ranges—imbedded
coils of wire in a ceramic counter
top—were introduced a few months
ago for about $2500 by Westing-
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house. At this price, they are too
expensive for most consumers, but
according to Amthor, the price
should decline within five years
to less than $500. When the range
is in operation, a 25-kHz ac cur-

. rent is passed through the coils to

induce current flow in a cooking
pot. Only cast-iron or stainless-
steel pots can be placed on the coils,
since they provide the proper
amount of resistance to current
flow and dissipate enough heat for
cooking. Other cooking utensils
either have too much or too little
resistance. When a pot is not pres-
ent, the range top is cool to the
touch. Amthor notes that if 2000
W are put into the coils at least
1600 W are dissipated by the pot.
This 809% efficiency compares with

about 659% for the standard coiled

electric-range burner.

Integrated control on the way

Integrated small-appliance cen-
ters were first put on the market
by the Nutone Corp. of Cincinnati,
Ohio. The company now has a
counter-mounted motor and control
center that can run a blender, mix-
er, knife sharpener, meat grinder,
ice crusher and shredder/slicer.
Coming is a can opener. The con-
trol requirements, according to
Robert Carringer, product mana-
ger at Nutone, are fairly severe.
Some appliances require low speed
and high torque and other higher
speed and torque. Nutone is inves-

An induction range whose top always
stays cool to the touch is being sold
by Westinghouse. Coils of wire, under
the black ceramic top carry a 25
KHz ac current. When an iron or steel
pot is placed over a coil, the pot
couples with an oscillating magnetic
field created by the coil and the pot
heats up.

tigating full solid-state control and
expects to incorporate it within
the next few years.

Microwave clothes dryers are not
on the market because manufac-
turers are still investigating the
effect of the microwave energy
on different fabrics. And ultrason-
ic dish and clothes washers, in the
opinion of many manufacturers,
will never be practical—at least,
not until some breakthrough oc-
curs. In the case of the dishwasher,
breakage is a problem. Different
types of glass have different reso-
nant frequencies, and hand-painted
china might have its painting re-
moved. So far frequencies in the
audio band have been the most
effective experimentally, but they
are not acceptable from a practical
standpoint, the sound would drive
a housewife up the wall. Even dogs
must be considered in the design of
appliances. Although humans might
not be disturbed by the noise, the
family pet might not be able to
stand it. In the case of the clothes
washer, it takes a great deal more
power to clean clothes than can
realistically be produced ultra-
sonically in the home.

Kitchen communications is an
area that is wide open for develop-
ment. Under consideration in com-
munications are a cable TV hook-
up; closed circuit TV to the front
door, the baby’s room, the back
yard, the family room or any other
site in the home; an intercom sys-
tem and fire alarms. mm
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Solid-state designers matching
wits with burglars in the home

It’s easy to see why electronic
security systems, traditionally aim-
ed at commercial markets, are now
being sold for use in the home:
Every minute of every day four
homes are burglarized in the
United States, according to the
Federal Bureau of Investigation.
And this burglary rate is increas-
ing by 6 to 7% a year.

The consumer market for home
protection is beginning to take off,
manufacturers report, and pros-
pects of a minor boom are not
improbable.

Ten years ago home-security
systems were limited almost ex-
clusively to simple spot or perim-
eter alarms. Most consisted of
switches, attached to doors or win-
dows, that activated a latching re-
lay. Optical systems were simple
and easily overcome by burglars.

But with the new entry of solid-
state electronics into the security
field, latching relays are being re-
placed by more reliable thyristors,
and the old optical systems are be-
coming more sophisticated with
modulated laser and light-emitting
diodes. In addition completely new
security systems are making
strong inroads in the consumer
market. The systems now on the
market range from door switches
to ultrasonic and microwave de-
vices, and they generally fall into
these basic categories:

m Volume alarms, which can de-
tect any movement in a protected
area.

m Perimeter alarms, which can

detect unauthorized entry into a

protected area.

m Spot alarms, which can pro-
tect a particular object or en-
trance.

Of the three types, spot alarms
are the simplest. They consist of

Jules H. Gilder
Associate Editor
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Do-it-yourself home-security kits are becoming popular. This one from EICO
includes the basics for burglar and fire alarms.

A radio-frequency burglar alarm by
Electronic Radio Guard, Inc., features
easy installation and operation.

detectors, such as pressure trans-
ducers, that are activated when an
object is lifted; or of metal foil on
a window that triggers an alarm
when it is cut; or of magnetic
switches. Because they guard only
one point, spot alarms may be easi-
ly compromised.

If a spot alarm is placed at each
potential point of entry, a perim-
eter alarm can be formed. Other
perimeter detectors include light
beams, mat switches, capacitance-
sensitive devices and pressure
switches.

The latest addition to the alarm
family is the motion detector, or
volume alarm. Most of these work
on the Doppler principle and use

either ultrasonics or microwaves
to detect motion in an area. How-
ever, other motion detectors, such
as ultrasensitive microphones and
multiple light beams and photode-
tectors, are also being used.

In the ultrasonic and microwave
systems a transmitter emits a sig-
nal that sets up a standing wave
pattern. As long as this pattern
remains unchanged, the alarm is
silent. However, any movement in
the area protected by such a device
will set off the alarm.

These systems have several dis- .
advantages. The ultrasonic alarms
protect only a single room, ranging
from 300 to 600 square feet. And
while the microwave devices can
protect several rooms—since the
walls that confine ultrasonic signals
will pass the 10.5-GHz frequencies
that are generally used—there is
another problem: The standing
wave pattern set up by microwave
systems may include some of the
area outside the house. If that is
the case, false alarms may be trig-
gered by moving branches, animals
or the wind.

Both microwave and ultrasonic
systems must be carefully chosen.
Air-conditioners, draperies blown
by breezes and vibrating glass are
only a few of the causes of false
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Carrier-current alarm by Magnavox uses ac house wiring to connect sensors

with an alarm latching circuit.

alarms with these systems. In ad-
dition ultrasonic alarms have been
known to drive both dogs and tele-
vision sets crazy.

Ultrasonic alarms are available
at prices ranging from $40 to $80.
The cost of microwave devices
ranges from $250 to $600.

Modern photoelectric perimeter
alarms use modulated infrared
light from either laser or light-
emitting diodes. This is a big im-
provement over previous unmodu-
lated systems, where it was often

possible to overcome the alarm with
a simple flashlight. As with the
earlier systems, light is guided
around the area to be protected by
inconspicuously placed mirrors.
Breaking the light beam triggers
the alarm.

Photoelectric systems are also
susceptible to false alarms from
animals and fluttering draperies.

Most sensors used in burglar
alarms consist of some sort of
switch, generally of the magnetic
or pressure variety. When an in-

Want a simple alarm system
that costs only about $3 to build ?
Here’s one that Associate Edi-
tor Jules H. Gilder came up with
while doing research for his
article.

The system accepts both nor-
mally open (NO) and normal-
ly closed (NC) switches and
can also be used as a touch
switch. For this use, the metal
object to be protected is con-
nected to the circuit by a single
wire.

When a normally closed sen-
sor is opened by an intruder,

A $3 burglar alarm—It works

current flows through diode D1,
triggering the silicon-controlled
rectifier and sounding the alarm.
Alternately, if one of the nor-
mally open switches closes, cur-
rent flows through that switch
to trigger the alarm.

The system also contains cir-
cuitry to test normally closed
switches to make sure they are
operating properly. In addition,
the pushbutton can be used to
determine whether or not nor-
mally open (NO) switches are
in an alarm condition without
sounding the alarm.
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truder activates the sensor—by
opening or closing the switch, de-
pending on the system used—a sig-
nal is sent to either a relay or
solid-state latching circuit. This
causes an alarm to sound.

A spot-alarm system that is just
starting to gain in popularity is
the radio-frequency. In this each
sensor, or switch, is connected to
its own transmitter. When the sen-
sor is activated by unauthorized
entry, it switches the transmitter
on, and a remotely located receiver
turns on the alarm.

Rf systems range in price from
$150 to $600. They eliminate the
need for external wiring and are
therefore easier to install.

Carrier-current systems offer
many of the advantages of the rf
systems but at a lower cost. In-
stead of having an individual
transmitter for each sensor, they
use standard house wiring as the
transmission medium. The alarm
receiver may be placed anywhere
in the house, as may the sensors.
Each sensor is plugged into the ac
wall socket, thereby eliminating in-
stallation problems.

Another spot-alarm system, the
closed-circuit, consists basically of
normally closed sensors connected
in series and then linked to a latch-
ing circuit. All connections are
done by external wiring, and that
is the major disadvantage of this
system. It is, however, fairly in-
expensive and very reliable.

Several manufacturers, such as
EICO (Electronic Instrument Co.)
of Brooklyn, N.Y., and the On-
Guard Corp., Carlstadt, N.J., are
coming out with do-it-yourself
home-security systems that have
several sensing switches, latching
circuitry and an alarm bell. Sys-
tems of this type start at $75.

An important factor in the de-
sign and installation of home-
security systems is the need to
hold down false alarms. Thomas
Wedick, sales supervisor for
Holmes Protection, Inc., New York
City, says that, on the average, for
every 100 alarms that consumer
systems transmit to the police, 97
are false. Because of this, he notes,
the police in some areas are start-
ing to levy fines for false alarms.
In Westchester County, N.Y., for
example, the first false alarm
brings a fine of $10, and this in-
creases to $15 and then $30 for
subsequent infractions. mm
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Add 16 bits in 19ns—
with Schottky T'TL MSI

The fastest TTL adder/subtracter
availableisformed by TI’s Schottky
SN54S/74S181 and SN54S/74S182.

Combined as shown above they
add 16 bits in 19 ns.

The S181 arithmetic logic unit,
with a complexity of 75 equivalent
gates, will perform 16 binary oper-
ations on two 4-bit words (or pro-
vide 16 logic functions of two Boo-
lean variables). Average internal
logic gate performance is 2.0 ns at
8 mW.

The S182 will provide the carry/
look-ahead function for up to 16-
bit word lengths. Total S182 delay
is 4 to 7 ns, depending on logic path.

Upgrade existing designs
The Schottky S181/S182 combina-
tion is nearly twice as fast as its
standard TTL counterpart (see
table). And since they are func-
tionally and mechanically inter-
changeable, it’'s easy to upgrade
existing system designs.

COMPARATIVE SPEEDS

Look-
Schottk Standard ALU ahead
Bits S181/S182 S181/S182 Units Units

1-4 11ns 24 ns 1 0

5-8 18 ns 36 ns 2 0

9-16 19ns 36 ns 34 1
17-64 28 ns 60 ns 5-16 25

High performance
for new designs

For new designs, the Schottky
S181/S182 offer speeds comparable
to nonsaturating logics (19 ns ver-
sus 16 ns, typically, for the same
function performed with ECL)—
with lower power requirements
and much greater design freedom.
Complete compatibility
TI’s Schottky line—including the
S181/S182, 15 other MSI functions
and 19 SSI circuits—is totally
compatible with all TTL. Stan-
dard, high-speed, low-power, and
low-power Schottky. Together,

these TI families offer more than
250 integrated circuit functions
with compatible logic levels, volt-
age swings and noise margins. This
enables the designer to optimize
the speed/power product of his
system.
Full temperature range

and package choice
The SN54S/74S181 and SN54S/
74S182 are available in both —55°
to 125°C and 0° to 70°C temperature
ranges...in plastic and ceramic
DIPs and flat-packs.

Send for data sheets
For your copy of “New Schottky
TTL” which contains data sheets
on all of TI's Series 54S/74S
Schottky MSI devices, circle 217 on
the Service card. Or write Texas
Instruments

TEXAS INSTRUMENTS

INCORPORATED

Incorporated, 2
P.O. Box 5012,
M/S 308, Dal-
las, Tex.75222.
84050
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Low-cost TV recorder-player
systems on the way-finally

After a decade of development
effort by major firms such as RCA,
CBS and Sony to produce a low-
cost video recorder-player for the
home television market, only one
company—Cartridge Television,
Inc., Palo Alto, Calif.—is deliver-
ing hardware. However, other video
units are close to introduction.

For example, RCA has demon-
strated a new magnetic-tape car-
tridge video unit—the MagTape
Selectavision—that it expects to
produce and also sell to other
manufacturers of entertainment
products, including Magnavox, by
late 1973. Target price for the
MagTape unit is about $700, ac-
cording to RCA.

The playback-only color video
disc and its player have now ap-
peared on the scene with units
using electromechanical playback
systems. Thin plastic discs are ro-
tated at speeds as high as 1500
rpm. Piezoelectric cartridges repro-

Jim McDermott
Eastern Editor

The precision tape transport is a
vital component of RCA's new Mag-
Tape cartridge video recorder.

duce hill-and-dale recordings im-
pressed on the discs.

Zenith recently demonstrated
such a system in Chicago. Teledec
—an R & D organization owned
by Decca in England and AEG-
Telefunken in Germany—plans to

A thin plastic disc coated with foil spins at 1500 rpm in making video hill-
and-dale recordings in Teledec's system. Single-disc players and automatic
changers with two hours playing time are under development.
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demonstrate its own version in the
U.S. later this year. Teledec’s sys-
tem is a refinement of their black-
and-white disc and player previous-
ly developed.

The Teledec system uses a 21-cm
disc that gives five minutes playing
time. A player for a single disc will
sell for about $275, says Leo Hof-
berg, manager of special projects
for London Records, Inc., New
York City—Teledec’s U.S. repre-
sentative. RCA is currently work-
ing on a similar system.

Industrial systems available

There are available, or coming
into production, a number of in-
dustrial video recorder-playback
units produced by such manufac-
turers as Sony, Panasonic, JVC,
Concord, Akai, Ampex and Norelco.

While these firms point out that
their units can be used with home
television receivers, a survey by
ELECTRONIC DESIGN indicates that
these systems are sold only to the
industrial, commercial and educa-
tional markets. The reasons given by
the companies are: the relatively
high price of the devices and the
reluctance of the manufacturers to
enter the risky consumer market
at this time. These systems typi-
cally sell for $1000 or more.

A 25-inch color TV console in-
corporating Cartridge Television’s
1/2-inch magnetic tape Cartrivi-
sion player sells for $1350 at Sears
and Roebuck in Chicago.

The cartridges come in two
sizes: 15 to 30 minutes and 30
minutes to 114 minutes. A black
and white TV camera for home
movies can be added to the system
for $250 extra.

The Cartrivision systems are
now being installed in the sets of
Admiral, Warwick, Emerson, Tele-
dyne, Packard Bell, Montgomery
Ward and Sears. =m
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Bendix puts an end
to the bends.

You know the bends. That’s when connector
pins are bent or damaged during mating by
misaligned plug and receptacle.

The bends just can’t happen with Bendix
SJT connectors. Pins are recessed. Stronger,
too. And that makes them 1009 scoop proof.
You get positive protection whether the pins
are in receptacle or plug.

You get five-key polarization, too. And that
makes mismating a thing of the past.

Another key feature: Bendix 100% scoop-

proof SJT connectors conform to the mount-
ing dimensions of low silhouette (JT) series ||
MIL-C-38999 connectors. They’re available in
lightweight shell sizes from 8 to 24 with from
3 to 128 crimp type contacts accommodating
wire gauges from 12 to 28.

Now then. Like to put an end to the bends?
Write for our new SJT catalog.

The Bendix Corporation, Electrical Compo-
nents Division, Sidney, New York 13838.




SCIENCE. "SCOPE

A "four-for-four" record for the Intelsat IV was achieved recently when the fourth
of the giant communications satellites was successfully put in orbit over the In-
dian Ocean. It joins the Intelsat IVs already stationed over the Atlantic and Pa-
cific to complete the global network. The newest satellite increases by five times
the communications capacity among 17 nations in Africa, Asia, Australia, and Eu-
rope. It was built by Hughes and an international team of subcontractors for Com-
sat, manager for the 83-nation Intelsat Consortium.

A small hand-held surgical instrument that uses space-age thermal transfer tech-
niques to bring cryogenic temperatures directly to a surgical area was introduced
at the 71st Annual American Proctologic Society Conference in New York recently.
Called the KryostikIM, it consists of a 12-inch probe and a %-litetr reservoir that
can sustain the probe tip at temperatures lower than -190°C for over 30 minutes.
It will be manufactured by Hughes and marketed worldwide by the Ritter Company,
division of Sybron Corporation.

The U.S., Air Force's F-15 air superiority fighter, rolled out in St. Louis recently
by McDonnell Douglas Corp., will have an attack radar system developed by Hughes
which acts as an electronic extension of the pilot's eyes and mind. It automati-
cally scans and acquires targets, makes complex computations, and displays on the
cockpit windscreen the instant information he needs for successful air-to-air com-
bat. The new radar makes the F-15 the only USAF fighter that can locate and track
low-flying aircraft in the ground '"clutter" that blinds conventional radars.

A new high-temperature strain gage for testing aircraft, missiles, and space vehi-
cles in a simulated flight environment has been developed for the U.S. Air Force by
Hughes. It can measure structural stresses imposed at temperatures up to 2000°F,
producing capacitance instead of resistance changes as a measure of strain. Only
%-inch long, it can be welded or bonded to airframe surfaces. DoD and NASA have
bought several hundred of the gages for use in such programs as the space shuttle.

Hughes has immediate openings for engineers in the following categories: field en-
gineers, technical instructors, ground support equipment engineers, test equipment
design engineers, technical writers, and configuration engineers. Must have at
least a BSEE degree. All openings require U.S, citizenship. Please write: Mr.

H. G. Staggs, Hughes Aircraft Company, Field Service & Support Division, P.0. Box
90515, Los Angeles, CA 90009. Hughes is an equal opportunity M/F employer.

Microwave filters for communications satellites and other spacecraft must be made
of material with very low thermal expansion. So far, the only successful material
has been invar, a very heavy alloy of iron and nickel. On some recent satellites,
as much as 120 pounds of invar filters have been used. Now Hughes has developed
prototype microwave filters made of graphite epoxy composite materials. They have
performed better than their invar counterparts, weigh only 20 to 40 percent as
much, are much easier to manufacture, and are expected to cost less.

Creating a new world with electronics
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technology
abroad

A universal logic element, con-
sisting of two transistors, two
diodes and several passive com-
ponents interconnected on a hy-
brid substrate, has been devised
by engineers at Hafo Maskin in
Gutebord, Sweden. By external
- connections to this hybrid build-
ing-block module, circuits such as
Schmitt triggers, flip-flops, mul-
tivibrators, shift registers, AND
gates and OR gates can all be
fabricated. The great advantage
of this hybrid module over equiv-
alent monolithic circuits is that
it does not require a highly stable
power supply and is more immune
to noise.

CIRCLE NO. 441

A small transmitter/receiver for
PCM television, operating in the
Q band, has been designed by the
British Royal Radar Establish-
ment. Conversion equipment to
encode and serialize the TV video
information, prior to transmission
at 30 GHz, is supplied by Micro-
Consultants Ltd. The equipment
is both a transmitter and receiv-
er, with de-serializing circuitry
for reception functions. The unit
includes an a/d converter produc-
ing an eight-bit parallel data
word at 15-MHz word rate. The
parallel data are serialized at
120-Mbits/s and transmitted via
microwave. Received signals are
first de-serialized, then reconsti-
tuted into analog information by
a high-speed d/a converter.
CIRCLE NO. 442

A barrier-injection transit time
microwave diode capable of a con-
tinuous power output of 115 mW
at 6.6 GHz has been developed by
the Swedish Microelectronics In-
stitute. The Swedes say this is
the highest power and the highest
power-frequency-squared product
obtained to date in this type of
diode. The device offers a signal-
to-noise ratio of 10.5 dB at 7 GHz,
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and an oscillator FM noise meas-
ure of 15 dB with 1 MHz of car-
rier.

CIRCLE NO. 443

A 4096-bit MOS memory on a
single chip to be available later
this year, has been announced by
Britain’s Mullard. The new design
is based on an earlier 1024-bit
RAM, measuring 3 by 4 mm, with
an access time of 220 ns. The
4096-bit RAM will be produced on
a silicon chip that is only 40%
larger than that of the 1024-bit
device. British market experts are
predicting that semiconductor
memories will, in the next two
years, take over half the market
now held by ferrite memories.

CIRCLE NO. 444

An exposure-control circuit from
Philips of the Netherlands makes
possible reliable photographic ex-
posures when ambient light levels
are as low as 0.01 lux (a clear
moonlight night is about 0.25
lux). The high sensitivity is
achieved by measuring the short-
circuit current of a 3-mm? silicon
photodiode mounted on the cam-
era’s hinged mirror. When the
camera mirror is flipped out of
the focal plane for an exposure,
the light-level reading is stored
temporarily in a memory circuit
for reference. The photocurrent
is applied directly to a converter
that is series-connected with a de
amplifier. The converter main-
tains the photodiode voltage at
zero regardless of the photocur-
rent delivered. The amplifier gain
is adjusted to a value that is ap-
propriate to film speed and aper-
ture setting. When the short-cir-
cuit current reaches a preset
reference value, a capacitor cou-
pled to a trigger circuit dis-
charges and closes the open shut-
ter. The supply voltage is 4 to 6
V, and current drawn is 10 mA.

CIRCLE NO. 445

Hughes is
in industrial
electronics, too:
components,
equipment
and systems.

Flat flexible cable and circuit assemblies
(RS 288)
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Thermal energy transfer devices (RS 299)

Numerical control systems (RS 295)

For complete information, write Bldg. 6,
Mail Station D-135,Culver City, CA 90230.
Or request by Reader Service (RS) numbers.
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Another Exclusive
From HP-

Self Test!

Examine HP's new low-cost multimeter 3490A. It’s a
full 5-digit instrument that’s priced $300 less than two
other major manufacturer’s units—yet its low price
includes Self Test.

Self Test is the built-in bonus you get because the
circuits within the 3490A perform double-duty. De-
sign scrutiny coupled with unique signal routing let us
include Self Test without adding more circuits, and
without raising the price.

Always Ready — Need to use your DMM? Simply
flip the switch and Self Test tells you that 3490A is
ready to perform. With a 3490A, you’ll never be in
doubt concerning your DMM’s readiness.

Programmable — For systems work, 3490A’s Self
Test is remotely programmable, which lets your com-
puter determine its operational capability before you
start to measure data. You'll have assurance that your
DMM is ready to tackle its assigned tasks.

SAMPLE/HOLD RATIO
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Cuts Equipment Costs—Because calibration is
aided by Self Test, the time needed to calibrate your
3490A is trimmed significantly, while the need for
costly calibration equipment is reduced. And, if prob-
lems ever should occur in your 3490A, Self Test will
assist your technician in isolating the fault.

Price for the 3490A is just $1650 which includes
AC, DC, Ohms, and Self Test functions. (Systems fea-
tures — isolated BCD output and isolated remote con-
trol are low-cost options.) For further information on
the 3490A, contact your local HP field engineer, or
write Hewlett-Packard, Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT W PACKARD

AO92/3

DIGITAL MULTIMETERS

FUNCTION
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McGovern is firm on defense cut plan

Many who paid little or no attention to Sen. George McGovern’s
(D-S.D.) “alternative national defense budget” last January when he
was a very dark horse candidate for president of the United States are
now studying it carefully.

Despite a strong attack on the plan by Defense Secretary Melvin Laird
a week before the nomination and the mollifying effect that actually
winning a nomination sometimes has, McGovern has stuck to his guns.
On the day following the nomination, a legislative advisor to McGovern,
Ann Purcell, told ELECTRONIC DESIGN that the Senator’s position on
slashing the defense budget by $30-billion over the next two years re-
mained unchanged.

Such action, Secretary of Defense Melvin Laird told Sen. William
Proxmire’s (D-Wis.) Appropriations Subcommittee on Foreign Opera-
tions, would amount to a “white flag surrender budget.” Among other
things, Laird charged, the McGovern plan would: (1) damage, possibly
beyond repair, the nation’s industrial and technological capacity by elimi-
nating or drastically reducing basic research and exploratory development
work; (2) destroy thousands of scientific and technical jobs in the U.S.
with a guaranteed loss of the technological superiority which the U.S.
currently possesses; (3) practically eliminate the needed modernization
of our forces and result in the padlocking for half a decade or more of
many U.S. shipyards engaged in naval construction programs; and (4)
create employment turmoil by rapid and massive reductions and redistri-
butions of both civilian and military manpower.

Eximbank spurs $75-million in electronics exports

The U.S. Export-Import Bank (Eximbank) is helping a number of
countries, Asian and European, including Yugoslavia, buy industrial
electronic equipment and jet aircraft from the United States. The total
sales at this time amount to approximately $75-million.

An electronics firm in Yugoslavia, named Cajavec, has received a
direct loan of $4.5-million from the Export-Import Bank plus another
$4.5-million loan, arranged by Eximbank, from the United California
Bank. Cajavec will buy measuring instruments and systems for develop-
ing and testing TV sets. Cajavec will also buy electronic equipment needed
to set up production lines for manufacturing car radios and printed
circuits. The company also plans to build an entire hybrid circuit facility
with the money.

Eximbank also made $18-million available to Comco International, Inc.,
in Brussels, Belgium, to aid European firms buy up to $40-million in U.S.
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computers and related equipment. Comco is a wholly-owned subsidiary of
Commercial Credit Co., which in turn is wholly owned by Control Data
Corp. CDC expects to sell computers to Australia, Canada, Thailand,
Mexico and all the major countries of Europe.

Eximbank authorized a credit of more than $6-million and agreed to
provide guarantees of loans totaling more than $11-million, if requested,
to Union de Transports Aeriens, S.A. of France for the purchase of a
DC-10 jet liner, related spare engines, parts, equipment and services. The
total buy may reach $26.2-million. Part of the financing will be handled
by McDonnell Douglas and General Electric.

Lockheed lands Arts-ll airport systems pact

A computerized air traffic control system for low-density - airports
is being built by LockheedaElectronics, Plainfield, N.J., for the Federal
Aviation Administration. The $1,561,935 contract covers manufacture
and delivery of a prototype of the system known as the programmable
Arts-IT (Air Route Traffic Control) system. After testing and evaluation
of the system, FAA plans to buy 208 systems valued at approximately
$35.5-million for installation at 207 low density airports around the
country. The Lockheed system consists of a Mac-16 minicomputer, data
acquisition subsystem and data entry and display subsystem.

Japanese TV yoke anti-dumping probe droppéd

The Treasury Dept. has “tentatively” discontinued investigation of the
case involving the dumping of color TV deflection yokes into this country
by Japan. Assistant Treasury Secretary Eugene T. Rossides said the
investigation revealed some instances where the yokes were being sold
in the U.S. cheaper than the going Japanese prices, but that these sales
were “minimal in terms of the volume of sales involved.” He added that
formal assurance was received from the sole manufacturer involved that
no future sales for export to the U.S. will be made at less than fair value.

Capital Capsules: The last contract has been awarded in the U.S. supersonic transport
(SST) program that was killed last year. The FAA awarded $3-million
to General Electric, Evendale, Ohio, to complete research on jet engine
noise reduction. Transportation Secretary John A. Volpe said that the
results will be made available to Government and industry for other
advanced aircraft engine systems . .. The Federal Communications ap-
proved a request by the Communications Satellite Corp. (Comsat) for
permission to continue supplying satellite communications service to
NASA in support of the Apollo space project until December 31 of this
year, the scheduled completion date of the project. Opposing the request
were ITT World Communications, RCA Global Communications, and
Western Union, who claimed they were also able and willing to provide the
service. . . . The National Academy of Sciences is seeking new information
on low-exhaust emission engines. Submissions should be sent no later than
Aug. 7 to the Executive Director, Committee on Motor Vehicle Emissions,
National Research Council, 2101 Constitution Ave., N.W., Washington,
D.C. 20418.
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Looking for semiconductor memory components that fit your system?

Our1024-bit MOS RAM checks out. Try it in for size.

If you're designing memory systems
for such applications as computers,
peripherals, office machines or
terminals you're concerned about a
number of critical items. Look at that
cluttered blackboard for a starter!
So which RAM to choose? We've got
some ideas that will help you make
up your mind. Read on . . . and see
how our 1024-bit MOS RAM, the

MK 4006 P, checks out against your
system requirements.

[0 System Design / Manpower /
Cost. Our ion implanted 4006 is TTL
compatible. No need for input
interface circuits. No clocks. Simple
timing, which means fewer
design/engineering hours, fewer
debugging hours, and smaller
engineering charges on your budget.

[0 Development Time. By using our
RAM, you'll reduce your engineering
time . . . get your system into the

marketplace more quickly. This means
a lot — not only to your marketing
people but to your customers as well.

[0 Manufacturing Costs / PCB
Factors. With our 4006 you'll need
less PC Board area (because you
don't need those interface circuits or
clock drivers). Your layout people will
appreciate the easy, uncritical layout
made possible by the 4006. And major
benefits for manufacturing include
reductions to one board instead of
two and double-sided boards instead
of the more costly three-layer ones.
Plus, our 16-pin package means you
can use standard insertion equipment.

[0 System Reliability. When you
design-in the 4006 you need fewer
components, fewer PC Board
interconnects — thus fewer chances
for problems. And to assure the high
reliability of every circuit, we test
each 1024-bit RAM at temperature.

At MOSTEK volume manufacturing
backs our product — we're currently
shipping to over 17 volume customers.

End of checklist? Not really. We invite
you to check around. Find out who's
buying 1024-bit MOS RAMs and
who's shipping them in quantity.

(You might be surprised at where the
action is.) Then call your nearest
MOSTEK sales office, representative
or distributor. We'll help you make up
your mind — while we take a load

off it.

MOSTEK

CORPORATION

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

Regional Sales Offices: West: 11222 La Cienaga Boulevard, Inglewood, Calif. 90304 (213) 649-2600. East: 60 Turner Street, Waltham, Mass. 02154 (617) 899-9107. Midwest/Southeast:

515 S. W. Avenue, Jackson, Michigan 49203 (517) 787-0508.

International: MOSTEK GmbH, 7 Stuttgart 80, Waldburgstrasse 79, West Germany 0711-731305; System Marketing Inc., Center News Bldg., 1-3-11 Sotokanda, Chiyoda-ku, Tokyo,
Japan; W. G. Booth Pty., Ltd., 39 Church Street, Hawthorn, Victoria 3122, Australia

Copyright 1972 by MOSTEK Corporation




to build a better
VHF/UHF FET mixer:
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Try our U310 junction FET in this balanced How do you select an optimum JFET
mixer and make your own performance com- for a mixer? Low gate capacitance is needed
parison. Our results are below. The inherent for wide bandwidth — the Siliconix U310
square-law transfer characteristic of the FET en-  typically has Cgs = 4.5 pF and C 4= 1.9 pF.
sures high intermodulation intercept and signal Useful conversion gain comes from high
desensitization. The grounded-gate connection transconductance. Our U310 has typical

is most stable, while source injection of both the g ts = 14,000 pmhos. Dynamic range is
signal and local oscillator make easy impedance bracketed by the lowest drain current for

matching into the FETs. Also, the balanced con-  an acceptable noise figure and the maximum
figuration reduces l.o. radiation from the signal drain current — typically Ipss = 40 mA

port and suppresses the generation of even har- for the U310. For an optimum balance,
monics (which helps reduce intermodulation). matched pairs are available.

50-250 MHz Mixer Performance Comparison

Characteristic JFET Schottky Bipolar
Intermodulation Intercept Point +32 dBm +28 dBm +12 dBmf
Dynamic Range 100 dB 100 dB 80 dBT
Desensitization Level (the level for an +8.5 dBm +3 dBm +1 dBmft

unwanted signal when the desired signal
first experiences compression)

Conversion Gain +3 dB* —6dB +18 dB
Single-sideband Noise Figure 6.5dB 6.5dB 6.0dB

1 Estimated * Conservative minimum

There’s a lot more to this, so

write for data

and get the complete story on VHF /UHF mixing and the Siliconix U310.
Applications Engineering: (408) 246-8905

Siliconix incorporated
2201 Laurelwood Road, Santa Clara, California 95054
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editorial

We ain’t so smart;
We need your help

Every month about a thousand of you use
our Information Retrieval Cards to let us know
what you like in ELECTRONIC DESIGN, what you
don’t like and what you would like. If we were
as smart as we'd like to be, we wouldn’t need
this feedback. We’d always know the subjects
that would be most useful to you at any
particular time. We’d know which authors to
get for you. And we’d know which products to
examine in FOCUS reports. We're not that
smart.

But we’ve been lucky. In most cases we’ve
been able to anticipate your suggestions. For
example, we were preparing reports on function generators, CMOS ICs,
fast-logic ICs, industrial electronics, consumer electronics, calculators and
cassette and cartridge recorders before we started receiving your recom-
mendations for covering these subjects. We can’t depend on luck, however.

There are subjects we’re planning now that we might have missed
without your guidance. There are others we planned without your help;
we won’t know if these were good choices till they're published. And
that’s not the best way to put out the best magazine.

Of course, we must use our own judgment. We obviously can’t follow
the advice of both R.W. Raible of the University of Arkansas in Little
Rock and J.S. Killarney of Control Service Associates in Sausalito,
Calif. Raible wrote: “Don’t start articles on economics, markets, etc.
Stick to engineering.” And Killarney wrote: “Get some market research
ideas, techniques. Please.” At times it’s difficult for us to gauge your
feelings, though it’s useful for us to know that they are varied.

A recent editorial, for example, drew responses like these: “I liked
very much the editorial ‘The Curse of Courtesy.” Keep doing it this way.”
... “I liked the editorial. However, I don’t agree.” . .. “Avoid obscenity
and profanity. A breakdown of moral standards is contageous and danger-
ous. We've gone too far.” . .. “Loved your editorial. It really hit the nail.
Let’s have more like it.” . . . “Very much liked your editorial posture.
Don’t always agree, but your ideas start us thinking.”

And there’s the key. We may not always agree but your suggestions
can start us thinking of newer and better ways to help you. Please keep

them coming.

GEORGE ROSTKY
Editor
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on
Consumer
IC’s

Ll

All at once
low-cost mono-
lithic integrated
circuits for consumer
electronics applications
are all the rage. Linear ICs

are turning up as functional building-block cir-
cuits in color television, FM receivers, phono-
graphs, automobile tape players and multichannel
sound systems. Digital ICs are finding their way
into such products as electronic organs and
rhythm instruments, hand calculators and quartz-
crystal-timed wristwatches and clocks.

The linears look like a simple answer to a
designer’s problem. And IC manufacturers tend
to promote them on that basis by contending
that they can be connected into an over-all de-
gign with little difficulty, thus saving design ef-
fort that normally would go into constructing
a circuit board full of discrete components.

But it just isn’t so.

“Designing with consumer ICs is fully as time-
consuming as with discrete circuits,” says Lee
Hoke, supervisor of solid-state color TV design
for Philco-Ford, Philadelphia. “Most of the time
it’s even more so. Applying consumer IC building
blocks is no longer a straightforward circuit sub-
stitution problem. It’s a different ball game—it’s
subsystem integration.”

ICs are complete subsystems

The linear IC building blocks contain com-
plete subsystems—circuits like a video i-f chan-
nel or a TV sound i-f system—on a single chip.
The subsystems typically come in 8, 14 or 16-pin,
dual-inline plastic packages. And therein lies a
potential pitfall. If the IC circuit doesn’t work
properly when integrated into the finished prod-
uct, you can’t get inside it. You can’t tweak one
or two of the components, as with a discrete com-

Jim McDermott
Eastern Editor
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ponent layout, to get the circuit working proper-
ly. You have to reject it.

As one designer interviewed by ELECTRONIC
DESIGN put it, “As yet, it’s a high-risk game.”

Robert B. Hansen, manager of consumer prod-
uct engineering for Motorola’s Entertainment
Products Div. in Chicago, sums up the design
situation this way: “The use of linear ICs in
consumer products is still an emerging art. From
both the manufacturer and user’s viewpoints, we
are going through the same learning process the
industry did with transistors.”

Complicating the problem, Hansen says, is this
fact: Manufacturers are offering many essential-
ly untried IC types to encourage their use. But
just having an IC that performs a function isn’t
of too much use, he notes. The devices must be
carefully integrated into circuits, and they may
not work with any of the basic electronics the
designer has on hand.

There is, however, one way that large elec-
tronics manufacturers—those whose require-
ments are in the millions of units—can go, and
that is to select new circuits of potential use
and then spend several thousand dollars per cir-
cuit with an IC manufacturer to develop that
circuit.

But the smaller manufacturers, whose require-
ments are only in the thousands, have a handi-
cap. They can, for cost reasons, only incorporate
what’s already available, depending upon the
gkill of their designers and the assistance of
application engineers supplied by the IC manu-
facturer.

The available specifications and application
data for consumer ICs range from sketchy sheets
to detailed pages of helpful material. Some of
the latter—such as data put out by RCA and
Motorola—contain full-sized layouts of PC
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boards, complete with provisions for both dis-
crete and IC components and ready for photo-
graphing by the user.

In addition small users can profit from the
experience of designers who are successfully
incorporating these IC subsystems in their prod-
ucts, of which color TV represents one of the
toughest design problems.

With all the apparent limitations of consumer
ICs, a natural question is: Why use them at all?
There must be something good to be said for
them, because all the large manufacturers are
using them, ranging from four ICs in Zenith’s
1973 top-of-the-line color television to 10 in
Philco’s comparable model.

When to use a consumer IC

Motorola’s Hansen sums up thé consensus
among leading manufacturers. A consumer IC
should be used, he says, when it can do the
following :

m Reduce costs over discrete counterpart cir-
cuitry.

® Improve performance and provide extended
performance at peak performance levels.

= Provide higher reliability—although this is
one area where risks must be taken at present.

= Provide some circuit function that wasn’t
available before.

ELECTRONIC DESIGN 16, August 3, 1972

Cost is repeatedly emphasized as the leading
factor in choosing ICs, but RCA balances this
against performance.

“If a circuit is clearly superior to that of its
discrete counterpart,” says John Konkle, man-
ager of electrical engineering for color TV at
RCA in Indianapolis, “we’ll use it, even though
it costs a bit more.”

Looking at the problem from the viewpoint of
automotive applications, Fred Bauer, electrical
systems engineer in the Ford Motor Co.’s Product
Development Group, Dearborn, Mich., says that
in addition to lowered costs, Ford requires that
an IC meet these criteria:

= It must be a device that can be produced in
high quantity.

= It must be a “mature” IC—that is, it must
have a history of proved performance and high
reliability.

= It must decrease the size of the unit in which
it is used.

These factors, Bauer points out, have dictated
the use of ICs in Ford’s AM/FM stereo receiver
for 1972 and 1973 autos. This radio has two ICs
in the FM i-f system, and it also has a stereo
multiplex decoder IC.

In 1973, Bauer notes, Ford will incorporate
additional ICs, because the AM/FM stereo re-
ceiver will have added to it an eight-track tape
system. In this case the tape-driving mechanism

Integrated circuits are be-
ing applied in consumer
products in substantially
increasing numbers. A
wide variety of linear IC
packages, like those on
the chroma board for a
color TV, are available.
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ICs are being used in color television receivers to per-
form several subsystem functions. The ICs, indicated by
dotted boxes, can provide complex circuits and better

takes so much space, he says, that the rest of the
radio has to be smaller.

Production volume has a considerable impact
on whether or not ICs are used, Bauer notes. He
points to an antitheft system that Ford will mar-
ket next year for the first time. It monitors the
hood, the trunk lid and the doors of a car. It is
armed as you leave the vehicle. If the car is dis-
turbed, the horn. honks for several minutes.
Ford is using discrete components in this, Bauer
says, because the demand for the system is not
yet up in the hundreds of thousands.

If the IC is still new—in its first year of use,
say—Ford is inclined to wait before trying it.
The use of discrete components permits continu-
ous changes in production. If a computer line
runs into problems with some digital circuits,
it can be shut down, Bauer notes, but you can’t
shut down an auto production line without dis-
astrously high economic losses.

The new ICs are not without their flaws. The
transistor, Motorola’s Hansen notes, was a simple,
three-terminal device that could be readily inter-
changed with another transistor. A change in
its external circuitry could easily compensate for
undesirable operating characteristics. But as
more and more circuitry is packed inside the
consumer IC, the manufacturer is limited in his
ability to compensate for faults' in processing.
These faults include leakage, channeling and poor
photography, among other things.

For these reasons, Hansen warns, the designer
must protect himself against poor batches with
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performance than normally attainable from discrete cir-
cuits. Lower assembly costs and improved reliability are
advantages. Better performance may be another plus.

a reasonably long lead time.

One problem with present consumer ICs, says
Philco’s Hoke, is that IC manufacturers have
had only limited experience in producing these
linear circuits with highly competitive processes;
they’re still learning.

But even when the designer has protected
himself with sufficient lead time and his QC de-
partment has passed devices that appear to be
good, he still can have plenty of problems with
the plastic encapsulation used on the majority of
consumer IC packages.

Plastic ICs, Hoke says, are generally subject
to the same failures that plastic-encapsulated
transistors are—Ilead corrosion and lead-bond
separation or fracture. And because hermetical-
ly sealed TO cans and ceramic hermetic packages
cost more, the plastic package is something the
consumer electronics designer must live with.

Plastic-encapsulated devices, Hoke says, are
lot-sensitive when it comes to corrosion. As a
result, it is possible to have a bad lot show up
after it’s out in the field. The electronics manu-
facturer then can either recall all the known
defective units or sit by uncomfortably while
failures progress for weeks or months.

To avoid this, Hoke says, Philco samples in-
coming ICs and puts them through the standard
pressure cooker test.

The smaller electronics manufacturer can pro-
tect himself against potential failures by follow-
ing a procedure adopted by Zenith. In the early
days of Zenith’s use of ICs in color television, the
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company designed standby modules with discrete
circuitry, ready to substitute for any defective
IC modules. Recent experience, says George
Shupp, vice president and chief engineer at the
Zenith Radio Corp., Chicago, has given the com-
pany enough confidence to consider shelving this
approach.

The design engineer, says Motorola’s Hansen,
must program his activity to make sure he has
more than one source for his ICs. He has to look
at these ICs as if they had a 2N manufacturing
number.

The IC manufacturer, in an attempt to develop
an IC for a customer, will ordinarily make a
limited run of a few thousand. If the designer
samples and likes them and then wants a few
hundred thousand or so, he can have problems
in getting his supply, Hansen reports. One large
order can wipe out an inventory.

The designer has to ask the supplier: How
many ICs can I have and when? How many to-
day? How many six months from now? What
is the turn-around time for getting a corrected
lot of ICs in case trouble appears?

In addition the designer has to ask himself:
What are the detailed specifications on the de-
vice? This includes his own as well as the IC
manufacturer’s specs.

Specifications for new ICs, Hansen says, are
invariably understated. As an example, he notes,
only two or three pages are written by the IC
manufacturer to describe the new device. After
about five years’ production, when the manufac-
turer understands a device, it may take 25 pages
for the same description.

Cross-reference lists need checking

IC manufacturers, Hansen notes, provide lists
that cross-reference their own products as
equivalents of those of other manufacturers. But
there can be enough differences to make direct
substitution impractical. As a result, he cautions,
don’t take these cross-reference lists as gospel.
Compare the specifications and look for the dif-
ferences rather than the similarities.

In characterizing consumer IC specs at Philco,
Hoke says they tend to be function-oriented.

“We deliberately try to specify those param-
eters at the terminals that will influence func-
tional performance,” he explains. “Then we try
to set limits on the IC as to what it can tolerate,
both signal and dc-wise.”

At this point, Hoke notes, “we go back to the
IC manufacturer and tell him, ‘“This is what we
think the center of your distribution should be.’”

For a single manufacturer, this works fairly
well, Hoke says. But for second-sourcing or
third-sourcing, where the parameters don’t track
too closely, “we’ve run into trouble,” he acknowl-
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edges.

The alternative then is for the designer to
modify the circuitry around the IC until all
manufacturers’ devices work in it. However, Hoke
cautions, this is not apt to be easy, and designers
generally resist this approach.

The testing of consumer ICs has a considerable
bearing on their cost. As an example, Hansen
at Motorola says: “If you look at the rock-bottom
cost of a 14-pin, dual-inline IC and at the high-
est-priced device of a similar line, the cost dif-
ference is about 4:1, and most of this cost relates
to testing.”

Linear IC testing is the big hangup

Testing is the most important step in using
consumer ICs, if production and field troubles
are to be held down. It’s vastly different from
checking digital circuits, where the gates, along
with a couple of leakage-current tests, can be
readily checked.

Also, Hansen says, computer test programs
aren’t anywhere near sophisticated enough for
linear ICs. Linear IC tests are jig types, he
notes, and they depend on the capability and
judgment of the people handling them.

Because the cost of the device depends so much
on testing, IC manufacturers tend to do a mini-
mum of it. The user, of course, should demand
as much testing as he can. Somewhere between
these two outlooks there is a compromise on
costs.

“The manufacturer would like to specify all
of the test parameters as dc measurements,”
says RCA’s Konkle. “But then you have a serious
correlation problem relating de functions to your
ac signal characteristics.”

The type of testing and the extent of it de-
pends, naturally, upon the environment in which
the product will be used. An example is the
worst-case environment of the automobile.

“In the electrical environment of the auto,”
says Ford’s Bauer, ‘“there are some 100 to 150
electrical components, many of which are sources
of transients. To these spike voltages, all ICs
are potentially fallible.”

Influences entirely outside the automobile’s
environment may also affect the reliability or
operation of circuits in the car. For example,
car electronics are susceptible to strong radio
broadcast fields. A car owner with an electronic
door control may drive by a 50-kW transmitter
and suddenly find the doors swinging open.

Because of the complex of systems in the car,
each system must have very high reliability to
make the over-all reliability acceptable, Bauer
points out.

For example, he explains, Ford's ‘“heat and
beat” radio environmental specs exceed those of
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Consumer ICs are produced in many encapsulaed pack-
ages, like these from Motorola. The devices include those
for power-amplifier applications, which require the broad

the military and even NASA in some respects.

“We subject car AM/FM radios to 30-g shocks
at the rate of one per second, while operating
the set at 50% overvoltage—21 V,” Bauer says.

In addition the radio is alternately cycled be-
tween a hot chamber at 185 F and a cold cham-
ber at —40 F. The set is mounted on a tray with
plug-in connections, so it can be rapidly lifted
from the hot to the cold chamber. In the cold
chamber, the set gets wringing wet.

Donald F. McGuiness, manager of integrated
circuit and transistor operations at the Sprague
Electric Co. Semiconductor Div., Worcester,
Mass., agrees that the auto environment can be
worse than the military’s.

“For circuits designed particularly for cars,
at present we add temperature compensation to
a maximum of 125 C,” he says. “But 135 C might
be better.”

In general, McGuiness says, the electrical and
electronic circuits in the car must be overdesign-
ed if they're to meet the reliability requirement
of a 1% return on warranties.

Aside from the ICs for entertainment units,
most of the electronics planned for the auto, Mc-
Guiness says, are control devices, safety devices
and systems that perform routine functions that
can’t be done well mechanically. And many of
these devices, he predicts, will be bipolar chips,
with some low-power transistors that drive pow-
er transistors for energizing solenoids or other
high-current devices.

Many consumer ICs are being incorporated in
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center strap for heat transfer. Sprague has a power
unit with straps on the end to permit use of all of the
center pins on the device.

plug-in modules or boards. The company’s ser-
vicing philosophy and the price of the set deter-
mine whether sockets are used or the ICs are
soldered into the circuit boards.

Zenith has all of the ICs in its color TV Dura-
modules set up as plug-ins, thereby giving the
serviceman the option of replacing an entire
module or just the IC itself. Many of the lower-
cost TV receivers on the market have the ICs
soldered in.

A manufacturer like Heath of Benton Harbor,
Mich., uses ICs of several kinds—both linear
and digital—in its kits. “Where we once soldered
them in,” says Raymond Freridge, manager of
design engineering, “we now use IC sockets for
ease of assembly and, we believe, greater reli-
ability.”

A definite trend in consumer entertainment
ICs has been to incorporate more and more cir-
cuits’ in one package. Most consumer ICs devel-
oped so far have been low-level, small-signal lin-
ear circuits. But recently, at the IEEE Spring
Conference on Broadcast and Television Receiv-
ers in Chicago, several manufacturers included
not only low-level amplifiers but audio driver
stages and power amplifiers, ranging from 1 to
5 W output, in the same IC package.

A logical question is: How much can you put
on one chip?

“There is a practical chip size that you don’t
want to go above,” says Motorola’s Hansen. “So
long as you can design your chip function within
this size, it’s economical.”
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A complete chroma system for high-quality television re-
ceivers, by RCA, comprises three IC packages. The IC at
bottom left is a complete subcarrier regeneration sys

RCA’s Konkle agrees. “One of the major ob-
jectives,” he says, “is to partition your functional
circuits so as to minimize chip cost.”

But Hansen points out that with ion implanta-
tion, the industry may in the future be able to
get more on the same sized chip.

Using digital ICs in consumer products is
eagsier than using linears, because the processing
of digital circuits has been well developed over
the last few years. Also, digital devices are
much easier and less costly to test on automatic
computer-controlled test equipment. Consequently
the digital consumer designer has fewer quality-
control problems.

Digital ICs simplify organ design

Many digital circuits are being used in musical
instruments, such as electronic organs. Several
suppliers provide low-cost digital frequency-di-
viders for this purpose.

“Digital ICs are used in our frequency-dividing
and counting circuits,” says Lee Childers, direc-
tor of engineering for Thomas Organ, Chicago.
“And we incorporate a programmed ROM to
store the data that provide the various kinds of
rhythm patterns that go with the separate
rhythm accompaniment.”

For wave-shaping and sound-effects circuits,
Childer says, the company uses discrete compo-
nents rather than ICs.

However, Childers points out, this is not a real
penalty, since there is plenty of room inside these
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tem. A chroma amplifier, upper left, and a color demod-
ulator, at right, round out the system. For lower-cost
receivers, a two-package system is available.

instruments for discrete PC boards. And with the
discrete circuitry, he says, Thomas is able to give
the customer good quality and reliability at a
competitive cost.

Digital circuits are available for other con-
sumer applications, too. Timing-circuit ICs that
can substitute for mechanical and electromechan-
ical timers in appliances and household devices
are being produced by Texas Instruments, Motor-
ola, Fairchild and General Instrument. Two new
arrivals on the timing scene have been announced
by Exar Integrated Systems, Inc., and Signetics,
both in Sunnyvale, Calif.

IC manufacturers producing digital circuits
for wristwatches and clocks, as well as those
making ICs for calculators, are in a unique posi-
tion. Few design problems exist for these cir-
cuits; the problems involve assembly and packag-
ing of these ICs into the end product.

Wristwatch and clock ICs are being supplied by
U.S. manufacturers to watchmakers in this coun-
try and abroad. Recently wristwatch kits that can
be put together by qualified assemblers were an-
nounced by Microma Universal, Motorola, and
Optel, Inc. Some of these kits include the display.

Single-chip calculator ICs are being produced
by TI, Mostek, General Instrument and Cal-Tex.

Of long-term significance is a trend in which
digital circuitry is taking over functions former-
ly reserved for linear or analog circuits. One ex-
ample is a digital FM stereo tuner produced by
the Heath Co. The digital keyboard, pre-program-
med cards or an automatic sweep system, to-
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The take over of linear applications by digital circuits is
beginning to take place. Initial applications are in TV
and FM tuners, like this one from the Heath Co.

gether with associated circuitry, program a
digital divider circuit. The divider circuit divides
the tuner’s voltage-controlled oscillator frequency
and compares it with a reference frequency. The
result of this comparison is the tuning voltage.
Changing the divide ratio of the divider circuit
changes the dc voltage applied to the tuner, and
a new station is tuned in. A digital display of
the station frequency appears on the readout.

Linear ICs for entertainment electronics are
being produced by a number of suppliers. Generic
types of these ICs—particularly those for tele-
vision and FM receivers—are being marketed by
more than one manufacturer.

For television, these IC building blocks, or
subsystems, include chroma signal processors;
multi-stage video i-f amplifiers; a video i-f ampli-
fier and detector; a 4.5-MHz sound i-f and detec-
tor; jungle circuits (sync and timing functions) ;
an automatic fine-tuning control and audio pre-
amplifier and driver sections.

For FM receivers, the most popular ICs are
multiplexer circuits that use coils, or phase-locked
loops, and multiplexer circuits without -coils;
multistage 10.7-MHz limiting i-f amplifiers; a
dual stereo preamplifier, and an audio driver
section.

Combinations and refinements of the various
circuits have been produced. For example, the
chroma processing function is available as a two-
IC or a three-IC subsystem.

In another case one TV sound detector has a
conventional volume control, while a comparable
IC has electronic attenuation of the sound signal.

Because of the wide variety of ICs available,
and also because of possible differences between
the same generic devices supplied by different
manufacturers, the IC specifications have not
been compared in this article.

In applying these ICs, users recommend a
cross-comparison of specifications of interest and
close liaison with the application engineering de-
partments of the manufacturers. ww

Need more information?

Readers who would like information on the
specific consumer ICs may wish to consult the
manufacturers. ELECTRONIC DESIGN is
grateful to the following for their help in fur-
nishing information for this report.

Entertainment ICs:

Amperex Electronic Corp., 99 Bear Hill Rd., Cranston, R. I.
02920. (401) 737-3200. Circle No. 400
Fairchild Semiconductor, 313 Fairchild Drive, Mountain View,
Calif. 94040. (415) 962-5011. Circle No. 401
Intersil Inc., 10900 N. Tantau Ave., Cupertino, Calif. 95014.
(408) 257-5450. Circle No. 402
ITT Semiconductors, 3301 Electronics Way, West Palm Beach,
Fla. 33407. (305) 842-2411. Circle No. 403
Motorola Semiconductor Products, Inc., 5005 E. McDowell,
Phoenix, Ariz. 85036. (602) 273-3465. Circle No. 404
National Semiconductor Corp., 2900 Semiconductor Dr,,
Santa Clara, Calif. 95051. (408) 732-5000. Circle No. 405
RCA Solid State Div., Route 202, Somerville, N. J. 08876.
201) 485-3900. Circle No. 406
Signetics Corp., 811 E. Arques Ave., Sunnyvale, Calif. 94086.
(408) 739-7700. Circle No. 407
Silicon General Inc., 7382 Bolsa Ave., Westminster, Calif.
92683. (714) 892.5531. Circle No. 408
Solitron Devices, Inc., 8808 Balboa Ave., San Diego, Calif.
92123. (714) 278-8780 Circle No. 409
Sprague Electric Co., 347 Marshall St., North Adams, Mass
01247. (413) 664-4411. Circle No. 410

Texas Instruments Inc.,, 13500 North Central Expy., Dallas,
Tex. 75222. (214) 238-3741. Circle No. 411
Transitron Electronic Corp., 168 Albion St., Wakefield, Mass.
01880. (617) 245-4500. Circle No. 412

Digital ICs:

American Micro-systems, Inc., 3800 Homestead Rd., Santa
Clara, Calif. 95051. (408) 245-0330. Circle No. 413

Cal-tex Semiconductor, 3090 Alfred St., Santa Clara, Calif.
95050. (408) 247-7660. Circle No. 414

Exar Integrated Systems Inc., 733 North Pastoria Ave., Sun-
nyvale, Calif. 94086. (408) 732-7970. Circle No. 415

General Instrument Corp., Andrews Rd., Hicksville, N.Y.
11802. (516) 681-4300. Circle No. 416

Hughes Microelectronics Products Div.,, 500 Superior Ave.,
Newport Beach, Calif. 92663. (714) 548-0671. Circle No. 417
Inselek, University Park Plaza, 743 Alexander Rd., Princeton,
N.J. 08540. (609) 452-2222. Circle No. 418
Intersil, Inc., 10900 N. Tantau Ave., Cupertino, Calif. 950'4.
(408) 257-5450. Circle No. 419
Micro Power Systems, Inc., 3100 Alfred St., Santa Clara,
Calif. 95050. (408) 247-5350. Circle No. 420
Mostek Corp., 1400 Upfield Dr., Carrollton, Tex. 75006. (214)
242-1494. Circle No. 421

Motorola Semiconductor Products Div., 5005 E. McDowell
Rd., P.O. Box 2953, Phoenix, Ariz. 85036. (602) 273-
6900. Circle No. 422

National Semiconductor Corp., 2900 Semiconductor Dr.,
Santa Clara, Calif. 95051. (408) 732-5000. Circle No. 423

Optel Corg) P.O. Box 2215, Princeton, N.J. 08540. (609)

Circle No. 424

RCA Solid State Div., Route 202, Somerville, N.J. 08876.
(201) 722-3200. Circle No. 425
Solitron Devices, Inc., 8808 Balboa Ave., San Diego, Calif.
92123. (714) 278-8780. Circle No. 426
Texas Instruments Inc., P.O. Box 1443 Houston, Tex. 77001.
(713) 494-5115. Circle No. 427
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DPMs--Part 3 of a series

Which DPM, five-volt or line powered?
The choice is not as simple as it seems
but depends on the particular application.

The choice between the DPM powered from a
5-V logic supply and the more common DPM
powered from the ac line involves many consid-
erations. '

There are, of course, some obvious differences
in the two meters; 5-V DPMs cost less per unit,
are smaller and require less power. However, a
closer look at the two types reveals some subtle
differences. The total system power consumption
and dissipation may actually be greater for the
5-V unit. Also, with some 5-V units, additional
ground-loop problems may occur.

Thus a potential DPM user can be misled into
making a choice based only on apparent cost, size
and power consumption, when he should let his
particular application determine which type to
use. Let’s look at the two DPM types in more
detail.

Total power is what really counts

First, with respect to power dissipation, it
soon becomes obvious that the power consump-
tion of the panel meter itself does not tell the
whole story. For example, one available line-
powered meter requires 3.5 W. This is the entire
power consumed within a system to energize the
panel meter. In the case of a 5-V-powered panel
meter, however, unless it’s operated from bat-
teries, power must be derived from a dc line
somewhere in the instrument or system. Since
5-V power supplies have efficiencies of 35 to
60%, it is clear that a total power between one
and one-half and three times the nominal amount
of power is required.

Thus a 5-V supply with 35% efficiency (not
uncommon for a modular power supply) must
draw 15 W to deliver 5 W to a 5-V DPM. Since
in an enclosed instrument there will be a tem-
perature rise proportional to the amount of
power dissipated, dissipation in the system may
be an important and limiting factor in choosing
a DPM.

Albert L. Grant and Fred Molinari, Analogic Corp.,
Wakefield, Mass.
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2. Ground loop problems occur in five-volt powered
DPMs where all subsystem returns are common. The
ground loop causes voltage drops in the input circuit,
resulting in a possible 39 reading error.
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Next, let’s see how some 5-V meters are con-
nected to the external source. Connections for
a DPM are more complex than those of an analog
meter, which is a passive device. The user of
an analog meter, therefore, need concern himself
only with the proper method of connecting the
two terminals to the external circuit. The only
currents that flow in and out of the analog meter
are those of the signal source.

Things are not quite so simple with DPMs. In
addition to the analog signal currents, DPMs
have power and digital signal currents flowing
in and out. Further, the increased accuracies and
higher speeds that make DPMs more prone to
spurious signals and other interference require
more careful connections.

Since DPMs obtain both their analog and
digital circuit power directly from the 5-V
source, without conversion or isolation of any
kind, the analog signal ground return is con-
nected directly to the digital power return. For
most practical applications this direct connection
can cause measurement difficulties.

Multiple grounds create problems

Figure 1 shows the general interrelationships
within such a source/measurement/usage system.
The system consists of an analog signal source

with its conditioner and conditioner power sup- -

ply; a panel meter containing analog and digital
circuitry; display devices; the meter’s power
source; and an external-usage logic circuit with
its power source. Note that this system has four
major ground systems: G,, associated with the
source and signal-conditioning power supply; G.,
associated with the panel-meter analog circuitry ;
G,, associated with the panel-meter digital cir-
cuitry ; and G,, associated with the external-logic
circuitry.

It should be clear that power currents flow in
and out of the source and signal-conditioning
circuitry; signal currents flow in and out of the
measurement analog circuitry; power currents
also flow in and out of the panel-meter analog
and digital circuitry; and currents flow in and
out of the usage-logic circuitry. It should also
be clear that all signal leads have some finite
resistance and that the paths which the currents
take will be determined by the relative resistance
of all available paths.

Figure 2 depicts a ground-loop problem that
occurs in this type of 5-V-powered meter. The
meter’s analog and digital grounds are directly
returned to its supply, which also powers exter-
nal logic. An independent power supply is used
for the source and its signal-conditioning cir-
cuits.

The meter current, I,, flows from the 5-V-logic

supply into the panel meter and returns to the
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supply. Since the meter’s analog circuitry is also
powered directly from the 5-V source, its return
point is common with the power-supply return
and digital returns. Also, since typical connector
resistance ranges from approximately 10 to
several tens of milliohms, we may assume that
the various connection resistances (Rcs) are as
shown in the diagram. Thus, I,, having several
return paths, divides up so that it flows back
through not only the desired path of resistance,
Rc., but through the additional path formed by

3. Differential inputs plus a power converter eliminate
the multiple paths and the erroneous readings.

Ry, and Re,.. Re, however, is in the signal path
and, consequently, an unwanted voltage is de-
veloped in this path.

If the meter draws 1.0 A, then the current
will divide up so that 1/3 A flows into R, and
2/3 A flows through R.,. The unwanted voltage
drop across R, caused by the ground loop is
3 mV, an error of 3% in DPMs which have a
full scale reading of 100 mV.

There is no way to hook up this combination
of power signal source, measurement circuitry,
and usage circuitry without encountering some
offset voltage in the signal path. The problem
is further complicated by the fact that the copper
connections have temperature coefficients of ap-
proximately 4000 ppm. Even if one attempts to
balance the offset in some manner it would vary
considerably with temperature (of course, if a
5-V powered panel meter has internal automatic
zero such offsetting could not be done).

The ground-loop problem can be avoided by
using the type panel meter shown in Fig. 3.
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6. Five-volt units are called for in this application, where
multiple displays are fed by independent signal sources.
Considerable saving results from the use of a common
power supply.
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Power for this meter is also derived from a 5-V
power supply which may also drive external-
usage logic. However, in this case, the 5-V supply
is changed by a de-to-de converter into a floating,
galvanically-isolated power supply. And, because
the converted power source is bipolar, a true
differential input is possible. As a result, for the
same source, measurement and usage system
there are no multiple-return paths for the power-
ing currents. The analog transducer and its
signal-conditioning power supply may, if desired,
be connected to the panel-meter ground and the
output of the transducer may be connected to the
differential inputs of the meter. The combination
of differential-input circuitry and ground separa-
tions provides greater measurement flexibility.

The application dictates the choice

In the short time that 5-V meters have been
available, it has become apparent that while
there are many more applications than originally
thought, the number of applications for line-
powered meters still exceeds that for 5-V units.
The table lists fourteen usage conditions and
shows the meter type likely to be most effective
for each condition. Of course, every application
is unique so the table merely provides a basis for
initial assessment.

Let us now consider an example where a line-
powered panel meter appears to be a superior
choice—a pH meter in which the major portion
of the circuitry is in the panel meter itself.” A
pH meter can consist of a panel meter plus a
high-input-impedance, pico-amp, buffer amplifier
to which the pH electrode is attached. In addi-
tion, there may be some minor conditioning logic.

Since a line-powered panel meter can provide
external power for the buffer amplifier and the
external logic (in reasonable amounts), the total
system will consume less power and, as a result,
cost less. This is, in part, true because the incre-
mental cost of a line-powered panel meter is
generally less than the cost of an independent
power supply. Further, the over-all efficiency of
the power system will be considerably higher
with a line-powered unit than with one that must
first develop five volts for the panel meter.

As another example, consider a panel meter
used with a portable, ultrasonic thickness gauge.
The gauge (Fig. 5) is powered by a 6-volt bat-
tery, with optional recharging circuitry. Since
the unit operates directly from the battery
source, it is most economical, and most power
conserving, to use a 5-V-powered unit. Note that,
in this application, it’s essential to have a differ-
ential input (with isolated analog and digital
circuitry) to avoid ground loops.

In another application (Fig. 6), where a num-
ber of displays are simultaneously powered and
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Table. Match the DPM to the job

Cost/usage effective comparison choice*

Condition Line | Logic
powered|powered

A | One or few of a type line- X
powered test equipment
B | To be designed into X

instrument with only minor
analog or digital circuitry
(such as pH meter)

C | Built in 50/60 ~ period X
integration required

D | Inadequate logic power avail- X
able without additional supply

E | High-voltage display preferred X

F | Standard for use in many X
diverse equipments desired

G | Total power of system to be X
minimized

H | Battery operated instrument X

with pre-inverter

J | Battery operated instrument X
without pre-inverter (i.e.,
direct battery operation)

K | Many units used together from X
single available power source

L | Extra logic power available X
Magnetic field of local power
transformer cannot be tolerated X

N | No high voltages tolerable for X

safety or UAL purposes

O | Limited volume directly behind
front panel : X

P | To be designed into instrument X
having considerable analog
and digital circuitry

Q | Universality of primary power X
source desired (for foreign or

domestic usage)

*Assumes comparable range, accuracy, stability, quality, type of
input circuit.

where the various signal sources have different
ground-return points, the choice would be 5-V
meters. First, if there are enough DPMs, a sub-
stantial cost saving results from eliminating the
individual power supplies of each meter. Second,
there are many multidisplay applications where
the higher voltages required for ac line powering
can be hazardous. Finally, when a number of
meters are powered from a common source, it be-
comes practically impossible to hook up the vari-
ous sources and meters without ground loops. ==

This is the final article of the series. The
first article covered DPM selection and appeared
i the July 6 issue. The second discussed the
interfacing of o DPM and appeared in the July
20 issue.
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25,000 chips per hour...mean

LARGEST INVENTORY
FASTEST DELIVERY
LOWEST COST

FINEST QUALITY

...from USCC/Centralab

Yes, it's true! Because demand for ceramic
chip capacitors in hybrid microelectronics will
more than double within the next two years,
USCC's production capability on popular
sizes will increase to 25,000 per hour by mid-
1972. That's over 50 million annually, with a
demonstrated failure rate level of only
.001°%%, /1000 hours.

New automation techniques and materials
cost reduction mean to You as a customer:
fastest delivery and lowest prices on the

finest quality ceramic chip capacitor on the
market.

For your free copy of our
Ceramic Capacitor Catalog
and Applications Manual on
how to use chip capacitors
more advantageously, write:
USCC/Centralab, 2151 N.
Lincoln Street, Burbank, Cali-
fornia 91504 or circle the
information retrieval number

below.
(11Q ) o
USCC, A\
U.8. CAPACITOR CENTRALAB

CORPORATION Electronics Division » GLOBE-UNION INC.

INFORMATION RETRIEVAL NUMBER 26
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Boost varactor-doubler power capacity
by stacking multi-chip diodes. You can get 80 W
over 40 MHz, and with 60%-plus efficiency.

Frequency multipliers using solid-state, volt-
age-variable capacitors—more commonly, varac-
tor diodes—are generally designed to get ever
higher power ratings and efficiencies. The most
common method is to stack the varactor diodes in
series or parallel (Fig. 1). But you can probably
do better with a stacked multi-chip varactor
design.

The approach of Fig. 1 calls for a relatively
complex electrical and mechanical design. Several
packages are normally required for the higher-
. power jobs, and you must provide correct phasing
of the diode arrays. Moreover heat dissipation
from all the diode packages becomes a multiple
headache.

These problems can be eliminated with a multi-
chip design. Here the complete varactor diode
consists of several stacked-diode chips connected
in series and mounted on a common stud. A de-
ceptively simple modification, this arrangement
is actually electrically superior to the single-
chip device.

Electrical advantages result

The series connection of N chips produces Y N
times the power-handling capability, and the total
junction capacitance is 1/N times the capacitance
of a single chip. The breakdown voltage increases
by a factor of N, while the cutoff frequency re-
mains constant. The constancy results from a
cancellation of opposing effects: While the diode
spreading resistance (R.) increases by a factor of
N, the junction capacitance decreases inversely
for an essentially constant cutoff.

As an example of the design of a multi-chip
varactor multiplier, let’s assume that a times-
two frequency multiplier, or doubler, is required
and that it should be able to do the following:

= Handle 80 W of cw power.

= Operate over the temperature range of —54

(e i 3 M 6
s Exhibit a 40-MHz bandwidth between 1-dB

Walter C. Zaremba, Consultant Engineer, WM Associates,
910 Denston Dr., Ambler, Pa. 19002.
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points on the output-power curve.

m QOperate with at least 50% efficiency.

= Function with a center, input frequency
f, = 415 MHz.

A single commercially available multi-chip
diode can dissipate only about 30 W. Since the
complete diode must dissipate around 40 W (as-
suming 50% efficiency), two such diodes in paral-
lel are required to do the job.

Calculate varactor-diode parameters

Many of the parameters to specify the two
multi-chip diodes can be calculated from the or-
iginal multiplier specs. One parameter not nor-
mally determined is thermal resistance, 6;.. How-
ever, a low value is implicit in the specs of this
high power multiplier to avoid overheating. Typi-
cally, a thermal resistance of 5°C/W is adequate.

The calculated parameters—cutoff frequency,

1. Varactor-diode power handling can be increased by
series stacking (a) or parallel stacking (b) of single chip
varactor diodes. The ratings are increased even further
when several such diode chips are mounted on a com-
mon stud—as in multi-chip designs.

ELEcTRONIC DESIGN 16, August 3, 1972



breakdown voltage and diode capacitance—are
found from formulas.! The calculated values of
diode capacitance and cutoff frequency are taken
to be those values measured at —6 V. Experimen-
tation has shown that this approach leads to a
closer correlation between calculations and meas-
urements.
For cutoff frequency, the relation is

10.35 f,

tos = 3N

where f. = cutoff frequency (the additional —6 in
the subscript denotes the —6 V reference), f, —
output frequency — 830 MHz, and N = diode ef-
ficiency = 0.70 (to compensate for input and out-
put circuit losses). Inserting these values in the
formula, we get f.., = 28.6 GHz.

The breakdown voltage is found from the
formula

SLs Pn fc—e
Vo= 0.3 R,
where P, — power available to each diode (as-

sume 40 W as a conservative estimate), R. =
1.5 Q (for the diode chosen) and f, — input fre-
quency — 415 MHz. The calculation results in
V, =120 V (min).

Finally, diode capacitance is calculated as

" 1
ke et B

From values already given, C;.s = 3.72 pF.
Generally a simple times-two multiplier can be

C

1 O Dn
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O===1"" FilTER '.”_"!'““'ﬂ BTER
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2. Any multiplier design reduces to a simple diode-filter
combination (a). For the 80-W multiplier, the equivalent
circuit is represented with discrete components (b).
Capacitors C, and C, and inductor L, provide diode-input
matching. At the output is a cavity filter.
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represented by a three-section circuit (Fig. 2a).
Section 1 consists of a section that matches the
diode impedance and also of a filter network that
blocks the transmission of all frequencies except
the fundamental, or input, frequency. Section 2
corresponds to the diode and bias circuitry. And
Section 3, an output filter, restricts the current
flow to that of the second harmonic and matches
the diode impedance to the load. More specifically
the multiplier circuit can be shown in terms of
discrete components (Fig. 2b).

To calculate the various components of the mul-
tiplier, two identical multi-chip diodes must first
be selected. A readily available diode that has the
required specs is Philco-Ford’s L8505—a three-
chip device. It has a rating of V, = 175 V (min),
Cis = 30:to 6:08pEL T -0 — 80 GHz IP1—+30: W
dissipation at 25 C and 0, = 5 °C/W.

Measure the input impedance

Now the diode input impedance can be meas-
ured. Of course, it could be calculated from the
manufacturer’s data sheets. But a measurement
at the operating frequency and bias voltage of-
fers a faster and possibly more accurate alter-
native.

A Smith-chart plot of diode impedance as a
function of bias voltage reveals little capacitance
change as a function of applied reverse voltage
above 20 V. But below this voltage a rapid ca-
pacitance change develops known as punch-
through. This characteristic occurs between —6
and —14 V.

The simplest and easiest method of matching
the diode is by means of an L network. It con-
sists of a series capacitance, C,, and a shunt in-
ductance, L;. In addition a series capacitor, C,,
prevents the inductor L, from shorting the bias
current, and provides a fine tuning control for
the inductor.

Matching the diode impedance to a standard
50-Q line proceeds as follows: With a bias volt-
age of (1/3) V,, the diodes are screened for
matching impedances at the input frequency and
operating point. Next the impedance of a single
diode is halved, and the result, Z,, is plotted on a
Smith chart (point A of Fig. 3).

Point B, diametrically opposite point A and
located on the same VSWR circle, gives the diode
admittance, Y. This point is rotated along a con-
stant VSWR circle (toward the generator) to the
unit G circle—point C. The difference in suscep-
tance between points B and C is the admittance
of the shunt inductor, jY,, normalized. Its value
18'3Y) = J/oLY, = 1.38. And for a 50-0 input
line and f = 415 MHz, L = 1.38 nH.

Capacitor C, can now be found from the same
Smith-chart plot. A line from point C through the
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3. The calculation of the input matching elements, C,
and L., is performed graphically with a Smith chart. All
that's needed to start the calculation is Z,, one-half of
the input impedance of a diode.

@ 10 20 30 40 50 60 7 80 90
Pin — WATTS

60 -40 -20 O 20 40 60 80
@ BASE PLATE TEMPERATURE -°C

4. Measured results of the multiplier design reveal a
linear input/output power variation (a) and a 1-dB band-
width of 149 (b). Operation up to a base-plate tem-
perature of 80 C is possible (c), while VSWR over
the —60 to 90 C range is held below 1.22:1.
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center of the chart and intersecting the constant-
R circle yields point D—the impeédance to be
matched by C,. Point D is rotated along the con-
stant-R circle to the center of the chart. The dis-
tance from point D to the chart center around the
constant-R circle equals the capacitive reactance
required. A short calculation gives C, = 1.02 pF.

Now the diode impedance can be matched to a
50-Q line. The only remaining elements in the de-
sign are the low-pass input filter and the output
filter. :

Standard filters can be used

A three-section, lumped-circuit filter with in-
put and output impedances equal to 50-Q is the
simplest input filter that can do the job. Ele-
ment values can be found in standard tables of
filter design.? From such tables the filter ele-
ments, assuming a low-pass cutoff at 600 MHz,
are C; = 5.4 pF, L, = 16.5 nH and C; = 5.4 pF.

For the output filter, a cavity type becomes
necessary because of the higher frequency and
the need to maintain low loss.

60 dB
0.5
50 (o]
0.5
g 40 1.0
; 1.5
. 30
R

20

390 400 410 420 430 440 450 460 470

@ INPUT FREQUENCY — MHz

1.22
1.20
.18
1.16

114

VSWR

112
110
.08

1.06

@ ~680. =40 «20' 020 40 60 8O
TEMPERATURE - °C
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A cavity filter that’s easy to build consists of
a shortened quarter-wave coaxial resonator with
capacitive coupling on the input and output.
With a cavity characteristic impedance of 72
and a transmission line-length of A./9 (A, =
wavelength of second harmonic), the coupling ca-
pacitors C; and C. are empirically determined to
be 0.05 pF and 0.25 pF, respectively.

Test the assembled design

The assembled 415-MHz doubler has the two
diodes soldered into a 1/4-by-28 copper screw to
improve the thermal path of the heat sink. Boron-
nitride sleeves are also placed on both sides of
the diode receptacle to provide a low thermal path
and reduce the coax line impedance. The imped-
ance is approximately 20 Q.

Measured curves of multiplier performance are
shown in Fig. 4. All curves are typical and repre-
sent a sampling of 10 pairs of diodes.

The output power as a function of input power
(Fig. 4a) shows a linear relationship. With the
saturation mode avoided, even with maximum
rated power, over 90 W can be applied if external
or forced-air cooling is used. Typically the tem-
perature rise of the multiplier is 45 C above
ambient when bolted to a nine-inch-square alu-
minum plate 1/4-inch thick. The maximum junc-
tion temperature of these devices is 175 C, and
multiplier efficiency is 62.5% (including input,
output, diode and coupling losses).

The frequency response of the multiplier (Fig.
4b) reveals a 14% bandwidth to the 1-dB points.
And base-plate temperature vs output power (Fig.
4c) shows a fairly flat behavior up to 80 C. This
corresponds to a junction temperature of about
140 C. Beyond this value the multiplier cannot
generally be reliably operated.

Finally, the input impedance as a function of
temperature is presented as input VSWR vs tem-
perature at three frequency points (Fig 4d). Not
surprisingly, the best match occurs at the center
of the frequency band. The VSWR response for
the band edges is not a consequence of tuning at
the center frequency, but rather an iterative,
compromise tuning process between the band cen-
ter and the band edges.

Tuning at room temperature only is possible.
Retuning at the temperature extremes is un-
necessary, provided that the VSWR at all points
in the band does not exceed 1.2:1. Values exceed-
ing this VSWR result in a variety of multiplier
failures. mm
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scanners, filmand hard copy printers and recorders,
film readers, optical character readers, and other

applications where high-resolution light sources are
required, the Systems Display Designer is freed from
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'ideas for design |

Reconstruct NRZ-L and clocks
from biphase-level PCM signal

Biphase-level (Bi-¢-L) pulse-code modulation
can be generated by an EXCLUSIVE-OR gate
with nonreturn-to-zero-level (NRZ-L) PCM and
a clock as inputs.

A circuit which does the opposite and recon-
structs the NRZ-L and clocks from Bi-¢-L is
shown in Fig. 1. With a line receiver to shape
the Bi-¢-L signal and provide TTL logic levels,
the circuit becomes an inexpensive bit synchron-
izer. A typical application is the recording and
later playback of digital data from a modem.

Bi-¢-LL PCM offers the advantage of recording
directly on magnetic tape without the need for a
separate clock track and without the use of FM
electronics. It has a transition every bit period
and requires a minimum bandwidth in hertz
from 0.2 to 1.5 times the bit rate.

In the circuit (Fig. 1), a negative Bi-¢-L
transition sets flip-flop FF. if it is not held in
reset. Similarly a positive Bi-¢-L transition,
after inversion by NAND gate G,, sets flip-flop
FF, if it is not held in reset. Monostable multi-
vibrator MM, is triggered for a three-quarter bit
period if FF, or FF., set. MM, then holds both
FF, and FF. in reset until it times out. MM,
shifts the inverted Bi-¢-L logic level into FF, at
the end of the time period. The output of FF, is
the NRZ-L signal (Fig. 2).

One-shot MM. provides a clock in phase with
the NRZ-L signal, and it is triggered at the time
that FF, clocks in the Bi-¢ level. The third one-
shot MM, provides a clock 90° out-of-phase with
the NRZ-L signal, and it is triggered at the
same time that MM, is triggered.

Walter E. Bentley, 143 1/2 S. Main, Highlands,
Tex. 77562.
CIrRCLE No. 311
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2. Original clock and NRZ-L together with re-
constructed waveforms, illustrate the components
of biphase-level PCM.
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1. Flip-flop FF, provides an NRZ-L output, and
MM, yields a clock in phase with the NRZ-L signal

to produce the reconstructed components of bi-
phase-level PCM. A bit synchronizer results.
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High contact density and light weight.
Cannon calls that Centsible.

ITT Cannon’s broadest line of microminiature connec-
tors in the industry really give you your money’s worth
when you need contact centers from .100” down to .025".
They're the Centsible choice in any application where
space and weight are critical:

MDM Series. Rugged, moisture-sealed metal shell rec-
tangulars —in 7 sizes.

MICRO-D. The smallest rectangular connector in the
industry. Clip or screw mounting, 7 sizes.

MICRO-K. 7 and 55 contact microminiature circular
connectors. \

50-MIL STRIPS. Low profile, light-
weight strip, up to 6 inches long with 120
contacts on .050” centers.

Since all the preceding connectors

Twist pin contacts licensed by New Twist

are sold with wire attached to your requirements, no tool-
ing or training investment is required.

CENTI-LOC STRIPS. Up to 53 size 22 crimp contacts on
.075"” centers or 60 on .100” centers.

DOUBLE DENSITY D. From 19 to 100 size 22 contacts
on .075” centers in 5 shell sizes.

If we don’t have the exact one you need (and we pro-
duce more types, shapes and sizes than anyone) we’ll
be glad to discuss creating one for you — at a Centsible
price.

VA Contact the most experienced house

’ I,.,. in the industry, ITT Cannon Electric,
3, ““%&*« International Telephone and Telegraph
] Corporation, 666 East Dyer Road, Santa

i3 Ana, California 92702. (714) 557-4700.

cannon IT'T'T



Build a quartz-crystal-controlled
digital clock with only six ICs

A quartz-crystal-controlled 12-hour digital
clock requires only six CMOS MSI circuits for
timing and counting. During power-line inter-
ruptions the clock continues to run on a single
small dry-cell battery.

To conserve power during stand-by battery
operation, voltage is automatically removed from
the output display. The oscillator, timing and
counting circuits, however, continue to operate
from the battery without interruption, consum-
ing only about 50 mW of power. When line power
is restored, the correct time is automatically re-
displayed without need to reset the clock.

The oscillator uses a CR-18/U crystal unit,
which operates at a frequency of 2.236962 MHz.
The oscillator frequency is divided by two cas-
caded 14-stage binary counters (IC, and IC, in
the figure) to produce one pulse a minute. These
pulses are totaled in four additional cascaded
decade counters (IC; through IC,) with 10 de-
coded outputs, producing the discrete minute and
hour signals for the display.

To provide the proper counting and decoding
sequence in the hour decades, the unit hours
decade counter IC., together with its display cir-
cuit, is wired in an offset fashion, as shown in
the diagram. In a 12-hour clock, the hour decades
must go from a display of “12” hours to “01”
(rather than “00”). Both hour counters are reset
to zero (displayed as “01” hours) after a dis-

played hours count of “13” is reached. This oc-
curs within a few microseconds after the unde-
sired display of “13” is reached, so that the
displayed hours count appears to move directly
from “12” to “01” hours.

This hours counting and display scheme also
requires that the carry to the tens of hours
decade must come from the digit nine in the
units hours decade rather than the usual carry
output terminal. In a similar fashion, the tens
of minutes decade is reset to “0” after a count
of “6” is reached. The connection sequence is
summarized in the accompanying table.

R. J. Battes, P.O. Box 11604, Palo Alto, Calif.
94306.
CIRCLE No. 312

UNIT HOURS DECODING

UNIT HOURS
COUNTER 0o | v M) S | 1 Il N
DECODED OUTPUT

CONNECT TO
DISPLAY NUMERAL

l 210 Vdc

::39&
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=© : | PULSE PER MIN e
N L 4
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] 9 9 0 6 16 16
CD40I7A ° 4
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[ Reser '5 \
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— 09V 1.06 H = = 2N5458
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L dic TRANSISTORS SHOWN 26
— ARE MPSAIO. =

Four digital displays exhibit hour and minute out-
puts from four CMOS cascaded decade counters
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IC, through IC,. The table shows the connection
sequence to the displays.

ELECTRONIC DESIGN 16, August 3, 1972



/ﬂw Dana’'s New 3300 DMM
¢ Really Boss! I outclass

competition going away
with all the performance
Specks you need and all
these zingy features

to make your job
Leas'\er € sSafer.

—

I ot only
$3509° I'm"plecséd-
as-puncik’ to be
attached To the
3300 -Its really a

complete DMM.

-

FUNCTION

.

-
Ugh!1 cantbreak the
case -it's even weather

¢ dust proof -reliable | |

for the vroughest field
Use - wWont_ .
qQuit on-

rea.dingse.

LED 3 my name-
3 digit readout’s
B My game-with a
— = 4tn digit for 100%
overrange. I'm (oo
I even SUPPresS Y
my insignificant ¢
ZeroS. NO wWrong

1¢ veli

You can't GO
here -exclusive

cam switches pre-
vent miss match
Of range € function

P

Loosen Us tO get
at plug-in display,
battery pack €

100D

Abright

ically adjusts to
ambient lignt

able.

intensity avtomat-

condition$ which

/- )
The 3300tips me
at only 7)21bs.,
With battery pack-
makes it €asy to
carry anywheve.

PN
Icheck

life! You Know
how many oper-
ating hours re-
main. When bat-
terys Low, it shuts
Off. No damage,

(cOmponents. | | we create, ||
I'm o Spareinthe | (I keep the 3300in| [ Greot. Stars- there's
rear compoart- | | it'S ploce -my Sure a lot packed
ment, ¢ alwoys ripping person- into the 3300 that
with the 3300. ity won't let tnis you can't find any-
You're never left | [ DMM slip ¢ slide, where else -¢ at
dead inthe field. | Rameesp A ' such a price, Use
3 > Us to contact
i § Dana for complete
information,*

DRANA

INFORMATION RETRIEVAL NUMBER 32

ELECTRONIC DESIGN 16, August 3, 1972

¥ If you need a unit now, a collect phone call to (714) 833-1234 will get you immediate action

® Dana Laboratories, Inc. 2401 Campus Drive, Irvine, California 92664
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Pulse width and rep rate
are controlled by gating

In this gating circuit (Fig. 1), one logic input
controls the width of the output pulses, while a
second input determines their repetition rate.
The circuit consists of just two ICs—a Schottky
dual D flip-flop and a quad high-speed gate. The
only restrictions on the circuit are that the fre-

quency of input B must be greater than that of

input A, and input B’s pulse width must exceed
20 ns and its frequency must be less than 25 MHz.

When input A goes HIGH, the transition tog-
gles edge-triggered flip-flop FF,, making its out-
put Q, HIGH. This in turn causes the D input
of FF, to go HIGH. When the B input goes
HIGH, a ONE is transferred to the Q output of
FF.. A pulse at input A thus appears as a de-
layed ONE at output Q..

A pulse appearing at input B is delayed by
two gate delays, approximately 12 ns, through

gates G, and G.. The input-B pulse appears at
the output of NAND gate G, only if it coincides
with the ONE at output Q.. When the output of
gate G, thus goes LOW, it resets flip-flop FF,,
setting output Q, and input D. to ZERO. When
input B goes HIGH again, a ZERO is transferred
to output Q.. Gate G, remains HIGH. The output
of gate G, is inverted by G, and transferred as
a pulse output (Fig. 2).

If the repetition rates of inputs A and B are
harmonically related, the pulse output will be
synchronized to input B. If there is no correla-
tion between the two inputs, the period of the
output pulse will vary from pulse to pulse, such
as in frequency modulation.

Joe Morrone, Grumman Aerospace, Product
Support Div., Bethpage, N.Y. 11714.
CIRCLE No. 313

IFD Winner of April 1, 1972

Hank Olson, Stanford Research Institute,
Menlo Park, Calif. 94205. His idea, “Use
diodes for amplitude control in 0.001-Hz
Wien Bridge oscillator,” has been voted the
Most Valuable of Issue award.

Vote for the Best Idea in this Issue

SEND US YOUR IDEAS FOR DESIGN. You may win a
grand total of $1050 (cash)! Here's how. Submit your
IFD describing a new or important circuit or design
technique, the clever use of a new component or test
equipment, packaging tips, cost-saving ideas to our
Ideas for Design editor. Ideas can only be considered
for publication if they are submitted exclusively to
ELECTRONIC DESIGN. You will receive $20 for each
published idea, $30 more if it is voted best of issue
by our readers. The best-of-issue winners become
eligible for the Idea of the Year award of $1000.

ELECTRONIC DESIGN cannot assume responsibility for circuits shown nor represent freedom from patent infringement.
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Do you want to have the whole picture on
Japan’s great leap forward?

The Japanese Miracle and Peril witrd price

Leading the world’s nations in electronics, shipbuilding, cameras, watches,

literacy rate . . . gaining rapidly in other areas, Japan has risen meteorically IF

from the ashes of World War II. Such is the Japanese miracle. Within it looms gt g ooyt dustipd
the peril, expansionism, a Japanese passion that has recurred throughout her :;;‘},g:;‘;:‘;fgﬁs‘°g;?:;°o‘:‘h;,
history. Willard Price, who has been interpreting Japan to the West for more Japan today.

: . . 8 . . Only twenty-five years after
than half a century, provides a fascinating, informative account of these inter- her utter military defeat, Japan

related themes as he probes Japan's history and the Japanese character for stands first before all the world
the root explanations of her dynamism.
256 pages, #6103-x, paperback $3.85

Other New and Informative Books from [ | Hayden

Eight Lives in Jazz: Combo U.S.A. FATLLEI  America the Vanishing: Rural Life
mIDLBLESH and the Price of Progress

Here are the stories behind the music, intimate portraits Edited by SAMUEL OGDEN

of the people who put their genius and dreams into a
From paradise to pollution-riddled land, the sorry fate of

distinctly American sound. They all come alive in these g ST
pages: the late, legendary Louis “Satchmo” Armstrong; the American countryside is recounted by some of our
best-known writers. Audubon, Muir, Twain and others

Sidney Bechet, Jack Teagarden; Lester Young; the bitter-
sweet “Lady Day”, Billie Holiday; Gene Krupa; Charlie evoke the small-town and rural life that has virtually dis-
appeared. In stark contrast, E. B. White, Rachel Carson,

Christian; and Eubie Blake. : )
240 pages, illustrated, #6104-8, paperback $3.65 and other contemporaries portray the impact of progress
on our environment and way of life.

256 pages, illustrated, #6105-6, paperback $3.95

The Politics of Fear:
Joseph R. McCarthy and the Senate

ROBERT GRIFFITH

This compelling, award-winning study of a shameful
episode in recent American history views McCarthyism
as a political phenomenon created and sustained by
politicians hungry for power or fearful of the passions
aroused in a divided nation. In its eventual censure,
the Senate side-stepped the real issues and assumptions
upon which McCarthy built his career.

376 pages, #6100-5, paperback $3.75

The Electronic Invasion iy Humanizing Schools: New Directions,

ROBERT M. BROWN BY ROBERT GRIFFITH i
w Decisions pouaLas H. HeaTH
Anyone concerned with Big Brother’s methods will find JOSEPH R. Ne

this best-selling exposé fascinating and instructive. It MCCARTRY A disturbing analysis of today's youngsters and of where
details all types of snooping gadgetry, names major AND THE their schools are failing them. Reporting as one intimately
manufacturers and buyers. The extent of governmental : involved as both educator and psychologist, Douglas H.
and corporate bugging is surveyed, and legal strictures SENATE Heatthbprzsents adrealistic frlc?_mework for tdtec,i7<117r1£; what
are fully covered. must be done, and a compelling argument, why?

188 pages, illustrated, #0779-5, paperback $4.95 240 pages, #6003-3, cloth $6.95

The Due Process Revolution: The
Warren Court’s Impact on Criminal

Law Frep p. GRAHAM

Demolishing the myth that the Supreme Court handcuffed
the police, New York Times Supreme Court reporter Fred
P. Graham reveals the background of such landmark
decisions as Mapp, Escobedo, Miranda, and Wade. He
places in perspective the Warren Court's courageous
affirmation of the Constitution's promise of equality to
all Americans.

377 pages, #6101-3, paperback $3.75

At your bookstore or by mail with this convenient coupon.
L B o B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B |

mHAYDEN BOOK COMPANY, INC., 116 W. 14th St., New York, N.Y. 10011

Please send the book(s) whose code numbers | have circled below. Enclosed is my  Name
check for the total amount, plus 25¢ to cover postage and handling on my order.  Address
6103-X 6101-3 61056 6003-3 61048 0779-5 61005 City

If not satisfied, | may return the book(s) for full refund.
Amount enclosed: $___ State
[1 Send free 96-page catalog of all Hayden Books. 72-35 ED
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FIXED CAPACITORS...
Hermetically Sealed

...in Glass!

FOR
MAXIMUM RELIABILITY
AND LONGER LIFE!

Now you can design circuit capabilities never
before possible! “Glass-To-Metal” hermetic seal
guarantees long-term reliability and greater
strength! All potential problems are ruled out
because they are sealed out . . . with glass! High
to low temperature excursnons (—100°C to
+500°C or vice versa) will not affect the thermally
matched components! Contact surfaces are non-
oxidizing even under the most extreme conditions!
Available in 4 sizes from .160 x .065 to .400 x .155
with capacitance ranges of 1 pf to .22 mfd.

Write for catalog sheet.

Monolithic —
Dielectrics — Inc. Subsidiary of

P.0. Box 647 « Burbank, Ca. 91503 m
Phone (213) 848-4465 < iy

INFORMATION RETRIEVAL NUMBER 34

SPECIAL OFFER

only

sgld

5 Vdc @ 6 Amp
Quality Power Supply
1 to 100 Units

COMPALEC: .15 reg 1% Ripple & Noise

Offer aood O 9 Reagular P e $42 9

INFORMATION RETRIEVAL NUMBER 36

‘ re‘ays. e e general purpose, sensitive,

miniature, mechanical and magnetlc Iatchmg

® g

MF"@

CBT

RTM miniature
— 2 pole,
10 or 12

"l"’ ";;1"51‘1‘ position

accessories...

plugs, sockets and dust covers

\-

SEND FOR FREE CATALOGS

1140 Broadway, New York, New York 10001 Tel: (212) 683-0790

HIGH QUALITY - LOW COST - IMMEDIATE DELIVERY

steppmg sw1tches. 8

ELECTRICAL SALES CORP.

INFORMATION RETRIEVAL NUMBER 35

6}'7 o i

SHRINKDOWN AT ONLY 160°F

with PENNTUBE' VII-B

NKABLE

TUBING

Tough! Flexible! Protective!
Inexpensive ! Shrinks down in hot

water above 140°F. Good electrical

and mechanical strength. Resists
corrosion and chemicals and will

not support a flame. Used for

‘ electrical insulation on wires,
mechanical protection for pipes

and fittings. Effective as scuff

resistant jacketing for electrical

cables and harness . . . and much

more. Sizes 14" to 4”. Black only.

I PENNIubg Plastics Co., Inc.
W | © 58 Shes

OR
Madison Ave. & Holley St. SEN :Mv\.\:—
Clifton Heights, Pa. 19018 gt SATsne
(215) 622-2300 F Bu\\e““
Export Div. » 5710 Empire State Bldg., N.Y. 10001
Du Pont Reg. TM. {Penntube Plastics Co. Reg. TM

INFORMATION RETRIEVAL NUMBER 37
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(new products)

‘Almost 16-bit d/a converter is industry’s
fastest, most stable, least expensive

Analogic, Audubon Rd., Wakefield,
Mass. 01880. (617) 246-0300. See
text: stock to 4 wks.

A couple of years ago Bernard
M. Gordon, chairman of Analogic,
said that the laws of physics made
it impossible to build a true 16-bit
d/a converter—one that would be
stable enough with time to main-
tain a resolution of 1/2 LSB.

In keeping with the spirit of this
statement, Analogic has introduced
the MP1916A, a 16-bit d/a con-
verter guaranteed to be stable to
one bit—not 1/2 LSB—for at least
three months. This is the recali-
bration interval recommended by
Gordon in an interview with
ELECTRONIC DESIGN (the informa-
tion, however, does not appear on
the data sheet).

The specified drift of one bit ac-
tually places the MP1916A’s resolu-
tion somewhere between 15 and 16
bits. Of course, a given unit might
hold 16-bit resolution, but, as Gor-
don says, “It’s not something a
guy should defend his honor or his
life with.”

The unit appears to be Analogic’s
response to a rival 16-bit d/a, the
DAC-16QM, from Analog Devices.
The competing units claim the

ELECTRONIC DESIGN 16, August 3, 1972

same linearity error—=+0.0015% —
and both are packaged in a 2 x 4
X 0.4-inch module. But the simi-
larity ends here.

The MP1916A is faster (in volt-
age mode), more stable (tempera-
ture-wise), and costs less than the
DAC-16QM. And the MP1916A’s
$595 price includes built-in stor-
age registers, which are optional
(and externally mounted) with the
$745 DAC-16QM.

Both units can be used in either
a current-output mode or, by ap-
propriately connecting an internal
amplifier, in a voltage-output
mode. However, both operate con-
siderably slower in the voltage
mode. In current mode, Analogic’s
MP1916A specifies a maximum
settling time (to 1 LSB) of 3.5 us
for a full-scale step, while Analog
Devices gives settling curves.
From these curves the typical cur-
rent-mode settling time appears to
be 3.0 ws. In voltage mode Ana-
logic’s settling time stretches to
20 us, maximum, while the 16QM
slows to a sluggish 220 s (typi-
cal).

Temperature drift, the omni-
present bane of conversion devices
—and the spec hardest to get the

drift of—is “fully” specified for
the MP1916A. Thus a designer is
given 4 ppm/°C, maximum, as the
tempco of gain; 2 ppm/°C typical,
as the tempco of linearity; 5
ppm/°C max. as the tempco of the
reference voltage; 3 ppm/°C max.
for offset drift in bipolar current-
mode operation (1 ppm/°C max.
for unipolar); and, finally, 4
ppm/°C max. for offset drift in
bipolar voltage-mode operation.
What do you do with these? If
you're a pessimist, you sum them;
if you’re an optimist you root-sum-
square them; but if you really
know your application you use just
those drifts that affect you most.

The DAC-16QM, on the other
hand, specs only the reference-volt-
age tempco and the voltage-mode
drifts for gain and for unipolar
and bipolar offsets. These are *6
ppm/°C, 16, ppm/°C, +9 ppm/
°C and =15 ppm/°C, respectively.
These tempcos are typical; and the
gain and bipolar-offset tempcos are
over three times greater than
those of the MP1916A.

For more information:
From Analogic CIRCLE NO. 250
From Analog Devices

CIRCLE NO. 251

1% analog divider gives
60-dB dynamic range

Optical Electronics Inc., P.O. Box
11140, Tucson, Ariz. 85706. (602)
624-8358. $122 (10-29); stock.
The Model 5895 analog divider
has a dynamic range (of both
numerator and denominator) of
1000 to 1, with :a maximum error
of less than 19%. Packed in a 2.5 X
1.5 X 0.5-inch module, the 5895
features a de to 30-kHz BW, 10 V
FS input, 100 uA FS-current in-
put, and 450 mW total power sup-
ply dissipation.
CIRCLE NO. 252
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MODULES & SUBASSEMBLIES

Active filters
are lowest cost

Burr-Brown Research Corp., Inter-
national Airport Industrial Park,
Tucson, Ariz. 85706. (602) 294-
1431. See text.

Burr-Brown’s new line of active
filters, the ATF76 series, are about
half the price of the company’s
older 5700 series, and are less ex-
pensive than competing units. And,
unlike some competing units, no
external resistors are required.
Low-pass, bandpass and band-re-
ject types are offered. The low-pass
units are available with Butter-
worth (maximally-flat amplitude),
Bessel (linear phase) or Cheby-
schev (sharp-cutoff) response, and
with 2, 4, 6, or 8 poles. Center
frequencies range from 1 Hz to 20
kHz and are accurate to *=29%.
Stability of the center frequency is
0.05%/°C. The bandpass units (2
or 4 poles) have center frequencies
from 1 Hz to 20 kHz and Qs from
2 to 10. The center frequencies of
the two-pole (single-tuned) band-
pass and the band-reject units are
externally adjustable. Both the
bandpass and band-reject filters
have 19 center-frequency accura-
cy and 0.03%/°C center-frequen-
cy drift. +15 V is required for all
units. Operating temperature range
is —25 to +85 C. The units are a
small 0.4 inches high and range
from 1.6 x 1.5 to 2.1 X 3 inches,
depending on the number of poles.
Prices range from $21.00 (100-
249) for the two-pole low-pass (10
Hz to 20 kHz), to $109 (100-249)
for the eight-pole Chebyschev low-
pass (1 Hz to 10 Hz).

CIRCLE NO. 253

Galvanometer pen motor
weighs only 6 oz.

General Scanning Inc., 80 Coolidge
Hill Rd., Watertown, Mass. 02172.
(617) 924-6620.

The Series G-200 pen motor is
intended for recording systems.
The 6-0z. unit is only 3/4-inch wide
and draws 2.5 W. Rated torque is
350 gm-em and max. torque is
800 gm-ecm. Rotor inertia is 1
gm-cm2. The G-200 can be fre-
quency-compensated beyond the
natural frequency of 175 Hz (no
load). It’s tangent-corrected and
electromagnetically damped.

CIRCLE NO. 254

Power supplies
come in two series

Triad Distributor Div., 305 N.
Briant St., Huntington, Ind. 46750.
(219) 356-6500. WR, $49; NCB,
$88.50; (50-99).

The WR series are four, ad-
justable and regulated, 40-W
power supplies. The NCB series are
five, B-size slot supplies ranging
from 5 V-5.1 A to 28 V-1.5 A.
Specs for the WR series are: in-

put: 115 V *10%, 47-440 Hz;
regulation: line: =*0.1%, load:

+0.2% (50% load change) ; ripple:
2 mV rms, 6 mV pk to pk; tem-
perature range (operating): 0 to
+40 C (+65 C derated); TC:
0.03%/°C (typical). Specs for the
NCB are: input: 115 V £10%, 47-
440 Hz; regulation: line: 0.04%
+2 mV, load: 0.04% +2 mV from
zero to full rated load; ripple and
noise: 1.5 mV rms; 5 mV pk to pk
max; temperature range (operat-
mg)ss —200 %0 =71 C: 0 TC:
0.02% /C max., 0.019%/C typical.
CIRCLE NO. 255

Step-motor accelerator

handles 20,000 pps

A6 ACCELERATOR

LONDONDERRY, N. M. 03053 US A

Dahmen Burnett FElectronics,
Grenier Industrial Village, London-
derry, N.H. 03053. (603) 668-2777.
The A6 is a high-speed acceler-
ator designed to handle a broad
range of steppers, loads and step-
ping frequencies. The new unit will
accelerate drive systems to any
frequency of an input pulse train
between 200 and 20,000 pulses per
second. Designed for use where step
loss between input and output is
critical, the unit begins acceleration
with the first pulse and continues
until the required stepping rate is
obtained. The unit will phase lock
to ‘the input frequency. Operator
control is not necessary beyond ap-
plication of the pulse-train input.
When input pulses are stopped, the
unit decelerates smoothly to a halt,
without loss of steps. A three-bit
binary input permits selection of

eight separate response factors.
CIRCLE NO. 256

[VIPES, WHAT A
FAST MULTIPLIER.
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: You PRESSED
Now IM \THE WRONG
BUTTON/

ANMALGGY

INTECHS A-701 AND A-TO2 J

FAST FOUR- QUADRANT MULTI-
BLJ/EDRE CéN Do}t{BELE FREQUENCIES
IVIDE, SQUARE SQUARE- ROgT
AND D9 OHER. MATHEMATICAL
CoMPUTATIONS. THE A 7015 ACCURACY
aQFEETTE& I\HAN O5%@#oV INPUT
ERENTIAL AND NEARLY O. 12
AT 5V DIFFERENTAL. T . 70%/79
35

HE
TRIMMABLE WITH A PO
@
u Ftiaaipismr,
1220 COLEMAN, SANTA CLARA, CALIF. 95050
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Multiplying DACs
settle in 500 ns

Dynamic Measurements Corp., 6
Lowell Awe., Winchester, Mass.
01890. (617) 729-7870. $125 (8
bits); stock to 3 wks.

The 200AM series of 8, 10 and
12-bit multiplying DACs settle to
+LSB in less than 500 ns for FS
digital input, and in less than 1 us
for FS analog input. No external
driver amplifiers or current boost-
ers are required. All the converters
have £10 V @ 40 mA output. Out-
put ranges of 0 to +10 V, =5 V
and =10 V are available simply
by strapping pins. Provisions are
made for externally adjusting zero
and full scale. All units are TTL
and DTL compatible and are
housed in encapsulated modules,
256 x 3.0 x 0.5 inches.

CIRCLE NO. 257

Isolation transformer
offers 0.5 or 2 kVA

KGS FElectronices, Inc., 2029 Lincoln
Ave., Pasadena, Calif. 91103. (213)
798-0787. $90; stock to 4 wks.

This shielded isolation trans-
former, the IT-1500, reduces elec-
trical leakage from ac source to
ground, and minimizes ground loop
hazards when used with industrial
commercial, medical and other elec-
tronic and electrical apparatus. The
portable unit has a built-in selector
switch to accommodate input volt-
ages of 115 or 230 V ac (50-60 Hz)
for 115 V ac output. Also avail-
able are units for 115 V ac input
and 230 V ac output. Four sizes
are available from 5 X 6 x 7
inches for a 500-VA unit (wt.
approx. 19 Ibs.) to 6-3/4 x 8 x 9
inches for the 2000-VA model (wt.
approx. 55 1bs.).

CIRCLE NO. 258
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for connectability

Need a neat match for standard or
specialized connectors? Woven Cable
fits the picture with rollable, foldable,
stackable adaptability. Woven connects!

WOUEN ELECTRONICS

A DIVISION OF SOUTHERN WEAVING COMPANY

P.O. Box 189, Mauldin, S$.C. 29662, (803) 288-4411

INFORMATION RETRIEVAL NUMBER 39

VACTEC

Portable Photometer only $29500

@ High sensitivity, wide range .001 to 10,000 fc. @ Ac-
curacy 5% full scale, linearity 3%. e AC or battery
operation. @ Recorder output (1 v. to 1 ma. output).
e Probes available with cosine correction and increased
sensitivity to .0002 fc. @ Use a densitometer, reflecto-
meter, edge sensor, counter.

New Vactec photometer performs functions normally
found only in $1,000 to $5,000 research instruments.
Calibrates illumination or brightness for inspection of
photocells, phototransistors, etc. Not only measures
illumination precisely for offices, factories, schools, or
stadiums, but its low cost, versatility, high sensitivity,
and recorder output also make it practical for use as a
process control instrument for a variety of photometric
operations. Call or write for new technical Bulletin P3100.

2423 Northline Ind. Blvd., Maryland Heights, Mo. 63043, Phone (314) 872-8300

includes probe

VACTEC, INC.

INFORMATION RETRIEVAL NUMBER 40
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(" COMPLETE
PRESS-FIT SERIES

TRIACs
& SCR's

0] SCR's 8A to 35A [lgus]
50V to 600V (Vorom)
TRIAC’S 6A 10 40A [l;pus]
50V to 600V (Vorom)

Electrically isolated &

non-isolated types.

%" and 3" sizes .

Press-fit, Stud Mount & TO-3 Out-

line Mounting Flange

Shorted-emitter, center-gate de-

sign for lower switching losses

and improved critical & commuta-
ting dv/dt ratings & di/dt charac-
teristics.

[] Patented Di-Mesa construction
with void-free glass-passivated
chips for maximum operational
reliability.

[ Other triacs and SCR's in all pop-

ular package configurations and

in chip form.
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Write for new

Hutson catalog
L *T.M. HUTSON INDUSTRIES )

HUTSON INDUSTRIES

BOX 34235 » 2019 W. VALLEY VIEW
DALLAS, TEXAS 75234 (214) 241-3511
TWX 910-860-5537

Distributed by:

BODELLE CO., INC., Chicago, Ill. 312/468-1016
Detroit, Mi. 313/273-6920 ® NEWARK ELECTRONICS
CORP., Inglewood, Cal. 213/678-0441

THOR ELECTRONICS, Elizabeth, N.J. 201/354-2420

Canada: WEBER-SEMAD ELECTRONICS, Downsview, Ont.

European Marketing Director:
30 Rue Pierre Semard, Yerres, 91 France
Tel: Paris 925-8258 TELEX 21-311
Distributed in Europe by:

Switzerland: D. LEITGEB, Dubendorf
Sweden: ELEKTROFLEX, Sundbyberg
Spain: BELPORT, Madrid

Holland: RODELCO, Den Haag

INFORMATION RETRIEVAL NUMBER 41
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Cascaded divide-by-N CMOS
counters avoid external logic

Motorola Semiconductor Products,
Inc., P.O. Box 20912, Phoenix,
Ariz. 85036. (602) 273-3465. MC-
14522AL and MC14526AL: $11.85;
MC14522CL and MC14526CL:
$6.60 (100 up); stock.

Both the MC(C14522 divide-by-N
decade counter and the MC14526
divide-by-N binary counter—each
a CMOS IC—can be programmed
with a set of input signals to per-
form cascadable divide-by-N func-
tions. Previously available CMOS
divide-by-N counters have requir-
ed external logic circuitry to per-
form these functions.

The new Motorola CMOS
(MCMOS) devices feature a cas-
cade feedback input and decoded
ZERO outputs. These permit the
construction of divide-by-N func-
tions without additional circuitry.

The MCMOS synchronous count-
ers list an output ON resistance of
typically 500 Q at 10-V supply,
typical noise immunity of 459% of
supply voltage and guaranteed op-
erating frequency of 3 MHz. Supply
voltage can range from 3 to 18 V.

Operating temperatures cover
the —55 to 1256 C range (AL suf-
fix) and —40 to 8 C range (CL
suffix). Both modulo-N counters

use toggle, master-slave flip-flops
that are positive-edge triggered.

A frequency divider can be built
to divide by any number N as fol-
lows: N = M» —1; where M = 10
(MC14522) or M — 16 (MC14526),
and n — number of stages. In a
three-stage programmable frequen-
cy divider, for example, N may
equal 1-t0-999 using the M(C14522.
If the M(C14526 is used, the range
of N can be 1-t0-4095.

The decoded ZERO output of the
least significant digits is connected
to all preset enable inputs, and the
decoded ZERO outputs of the more
significant digits are fed back to
cascade feedback inputs of preced-
ing digits.

The output pulse that occurs after
N input pulses equals that of the
clock. These units provide a clock
inhibit input that allows the pulse
counting function to be disabled.
Also, a master-reset input is avail-
able for synchronously initiating
the divide-by-N cycles.

These counters can be used in
frequency synthesizers, phase-lock-
ed loops and other applications
where programmable frequency di-
vision is needed.

CIRCLE NO. 259
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Multiplexers extend
Schottky-TTL devices

(o = .
b4 S

SN54S/74S158

pvd
o R L TR
Y L2 v Y
Texas Instruments Inc., Compo-

nents Group, P.O. Box 5012; M/S
308, Dallas, Tex. 75222. (214) 238-
3741. SN74S151N: $7.20; SN74S-
157N : $4.50;, SN74S158N: $4.50;
stock.

Three multiplexers—the SN-
54S/7485151, 157 and 158—are
recent additions to the company’s
Schottky-TTL line. The 151, an 8-
line-to-1-line multiplexer, features
a strobe-enable control input. The
157, a quad 2-line-to-1-line multi-
plexer with noninverting data lines,
is designed specifically for data-
source doubling of input or data
lines. Finally, the SN54S/74S158
IC routes data from 1 of 2 data
sources for a 4-bit word and fea-
tures a delay time of 4 ns.

CIRCLE NO. 260

Shift registers come in
commercial, MIL grades

Advanced Micro Devices Inc., 901
Thompson Pl., Sumnyvale, Calif.
94086. (408) 732-2400. Am1L02A:
$12; AmI1403A: $9.60; Am1L0LA:
$9.60 (100 up).

A six-part MOS shift register
group, featuring three devices with
10 MHz guaranteed frequency oper-
ation, are pin-for-pin replacements
for similar Intel and other circuits.
But unlike most shift registers
these are available in both the com-
mercial and military temperature
grades. Power dissipation is 0.1
mW per bit at 1 MHz. The silicon-
gate devices are quad 256-bit
(Am1402A and Am2802), dual 512-
bit (Am1403A and Am2803) and
single 1024-bit (Am1404A and
Am2804). For each set, the first
unit operates from 400 Hz to 5
MHz; the second, from 400 Hz to
10 MHz.

CIRCLE NO. 261
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Computer Graphics Displays
Medical Displays
Process Control Displays
Document Retrieval Displays
Educational Displays
Business Data Displays
C.C.TV./C.A.TV. Displays
Scientific/ Test Equipment Displays
Command and Control Displays
That about covers the uses for the
Hughes Scan Conveglon Memory Unit.
So far.

And the list keeps growing.

Why?

Our unit is designed with enough
features to satisfy almost any video refresh
and scan conversion requirement you can
think of—alphanumerics or graphics.

It's also inexpensive. With over 15
years of experience behind it.

Here's a system that
provides stored high

existing displays. Heart of the system is our
new low cost scan converter tube. Tubes and
complete systems, along with applications
engineering, are available at low prices—in
quantities of one or hundreds for OEM needs.
We'll give you the facts—and a

demonstration—at our plant or yours.

Who knows, you may have a use we

_haven't even thought of. Let's hear
about it. Write or call:
resolution display.Use it with 2020 Oceanside Boulevard,
off-the-shelf TV monitors or Oceanside, California 92054

P e
H

(714) 757-1200.

.......... -

UGHES AIRCRAFT COMPANY

INDUSTRIAL

PRODUCTS DIV.

OCEANSIDE. CALIFORNIA
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Onlyone
alririmmer
is always

sealed. .

The capless design of Voltronics
“A” line eliminates many prob-
lems such as moisture and dust
penetration and lost caps that tra-
ditionally plague con-
ventional air trimmers.
Permanent sealing is
achieved in our white
room with an “O” ring
that will withstand 40
p.s.i. Another plus is
smooth linear tuning
(see curve) due to its |
non-rotating design e
with twice the resolu-

CAPACITANCE V:

CAPACITY IN P

1 9
Turns from

INFORMATION RET!

/

tion first turn to last with positive
stops. It all adds up to the most re-
liable design. Electrical Q is 4000-
plus at 100 MHz with no self reso-
nance above 2 GHz.
Call or write for cata-
log and copy of an in-
dependently made
comparison study. Vol-
tronics Corp., West St.,
E. Hanover, N.J. 07936
(201) 887-1517.

S. TURNS

4
L —~“|Competitive Styles

]
et ciao' olitronics
Maximum Capacity

RIEVAL NUMBER 43
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NEW
SHORTER
GASE!

SCHAUER

1-WATT

ZENERS

All welded

160 MAX. and brazed assembly

DIA.
No fragile
nail heads

High pressure
molded case

.028 DIA.
GOLD PLATED
NICKEL CLAD
COPPER LEADS

U.S.A. Made

CASE LENGTH% E

0.320” MAX.—
(Was 0. 437”)

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

Quantity Price Each
1-99 $1.07
100-499 .97
500-999 91
1000-4999 .86
5000 up .82

IMMEDIATE SHIPMENT

Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

Semiconductor Division

SCHAUER

MANUFACTURING CORP.

4511 Alpine Ave., Cincinnati, Ohio 45242
Telephone 513/791-3030

INFORMATION RETRIEVAL NUMBER 44
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EX-OR TTL gate has
open-collector output

Texas Instruments Inc., P.O. Box
5012, M/S 308, Dallas, Tex. 75222.
(214) 238-3741. SN74136N : $0.90,
SN54136N: $1.35; 100-up; stock.
The SN54/74136, a TTL quad
exclusive-OR gate, includes an
open-collector output. Four of the
circuits can be connected to per-
form a single comparison of two
8-bit complementary binary words
since the open-collector outputs can
be wire-AND connected. By using
one input of each exclusive-OR gate
as a control line, the IC can also
be wire-AND connected to detect

all ONEs and all ZEROs.
CIRCLE NO. 262

Thyristor lists 85-C
rating of 1.6 kV, 70 A

Amperex Electronic Corp., Solid
State and Active Devices Div.,
Providence Pke., Slatersville, R.I.
02876. (401) 762-9000.

A series of silicon thyristors
includes the BTW23 which handles
currents as high as 70 A at 85 C
and repetitive peak potentials as
high as 1600 V. The new series
also offers plastic triacs rated at
6 and 10 A at 400 V and stud-
mounted types rated at 25 and 50
A at potentials up to 1600 V. Fast
turn-off thyristors can be operated
up to 25 kHz.

CIRCLE NO. 263

SCR has surge current
rating of 20 kA

International Rectifier Corp., Semi-
conductor Div., 233 Kansas St., El
Segundo, Calif. 90245. (213) 678-
6281. 1000PA120: $281 (10-99);
stock.

A 1600 A (rms), 1200 V SCR
lists a maximum peak one cycle,
nonrepetitive surge current of
20,000 A—believed the highest rat-
ing for a device of this size. Term-
ed the 1000PA, the new device is
available in versions with maxi-
mum repetitive peak reverse volt-
age ratings from 500-to-1200 V.
Maximum average on-state current
at 180 degree conduction is 1000
amps.

CIRCLE NO. 264

Monolithic DAC boasts
'8 =1/4 bit accuracy

COMP. PMOS
R
A L SART T AN g ]_,,_7, 5
p s 0 Vi PIN 1
2.
o %
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B Vs PIN 1f
Vg+
PN O——— -
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Siliconiz Inc., 2201 Laurelwood
Rd., Santa Clara, Calif. 95054.
(408) 246-8000. $31.50 for DA112
to $15 for DA110; stock.

The DA110 series of monolithic
d/a converters have 8 *+1/4 bit ac-
curacy over the —55 to +125 C
temperature range. Least-signifi-
cant-bit (LSB) accuracy of the
DA110 is rated at *=1 bit, with
accuracy of the DA111 at +1/2 bit
and the DA112 at *=1/4 bit. All
devices have settling times to LSB
of 4 us at zero to full-scale out-
put voltage, and 3 us zero to most-
significant-bit. Output offset volt-
age is less than 0.25 mV.

CIRCLE NO. 265
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Monolithic FET-switch
drivers offered

Teledyne Crystalonics, 147 Sher-
man St., Cambridge, Mass. 02140.
(617) 491-1670. $7.40 to $21.20
(100-249); stock.

The CDR125 series of monolithic
six-channel FET-switch drivers
perform the amplification and dec
level shifting required between
low level logic and MOS or junction
FET switches. Four types are
available: CDR125AL, CDR125AP,
CDR125BL and CD125BK. The AL
and AP models are MIL types. The
BL and BK models have an op-
erating temperature range of —20
to +85 C.

CIRCLE NO. 266

IC set forms
processor system

National Semiconductor Corp.,
2900 Semiconductor Dr., Santa
Clara, Calif. 95051. (408) 732-
5000. Less than $100 (100 up).

An IC set provides many of the
performance features of a mini
computer controller at a fraction of
the cost. Called MAPS for Micro-
programmable Arithmetic Proces-
sor System, it is unlike a mini com-
puter based controller because once
programmed MAPS is dedicated to
a particular application. MAPS in-
cludes an arithmetic unit, register
unit, timing and control circuit,
control ROMs, keyboard interface
and static data monitors.

CIRCLE NO. 267

Fastest comparator
weighs in at 7-1/2 ns

Advanced Micro Devices Inc., 901
Thompson Pl., Sunnyvale, Calif.
94086. (408) 732-2400. Am68534U :
$8.95 (100-up).

With a maximum guaranteed
propagation delay of 7-1/2 ns, the
Am685 is believed to be the fastest
available comparator. The new IC
has 500 uV input resolution and
complementary ECL outputs capa-
ble of driving 50-Q lines. The cir-
cuit can be operated in a sample/
hold mode at rates up to 100 MHz
by means of a built-in latch. The
enable time of the latch allows in-
put signals to be acquired in less
than 2 ns.

CIRCLE NO. 268
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an equal
opportunity employer

Transco Products, Inc., 4241 Glencoe Ave., Venice, Calif. 90291

9-18 GHz SPIRAL ANTENNA..

multi-octave, planar spiral receive, 50 ohms,
circular polarization, VSWR 2.0 max. Excel-
lent amplitude, phase tracking, axial ratio.
Request data sheet.

INFORMATION RETRIEVAL NUMBER 45

Allochiral

The most rugged, reliable, solderless
interconnect system available. Available now.
(And you'll be pleased at its low cost!)

One-piece construction for
higher reliability. substantial m
savings-per contact. per
board, per finished / \
assembly!
Permits extremely short
lead-length-as short as
035" below device for
full contact!

Greater contacting
surface - approximately 60%
of lead perimeters!

- v

component lead!

A
| Allows for visual inspection
of point of connection to

Lowest profile available
(025" above board) permits
more packaging density!

30° angle lead-in arms
for easier automatic or
manual insertion!

Robinson-Nugent invites
your attention to its new,
unique one-piece contact/
terminal concept. When
inserted in board, the unit
becomes a properly aligned,
self-supporting connector/
socket for ICs or a complete
back panel solderless
interconnection system

ROBINSON
NUGENT

800 East Eighth Street
New Albany. Indiana 47150
812) 945-0211 TWX 810-540-4082
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ICs & SEMICONDUCTORS

Triple op amp works
off 1.5-V supply

NGl B |

Siliconixz Inec., 2201 Laurelwood
Rd, Santa Clara, Calif. 95054.
(408) 246-8000. L144C: $11.75
(1-29).

An array of three low-power op
amps on a single chip can be pow-
ered by a 1.5-V supply. Termed the
L144 op amp, the new IC is unity-
gain stable, with 80-dB gain under
a 20-kQ load. The device can drive
capacitive loads of more than 1000
pF, and has =30 V differential in-
put voltage range. Output voltage
swing is *=14 V typical. Internal
compensation and continuous short-
circuit protection are included.

CIRCLE NO. 269

Photosensor replaces
mechanical devices

Texas Instruments Inc., P.O. Box
5012, Dallas, Tex.- 75222. (214)
238-3741. $1.75 (100-up); stock.
An npn phototransistor can re-
place mechanical functions in ap-
plications such as tape readers,
velocity indicators, and encoders.
Termed the TIL81, its typical light
current is 22 mA for a collector-
emitter volage of 5 V. Dark cur-
rent is 20 mA when collector-
emitter voltage is 10 V. As a photo-
diode for fast switching, rise time
is typically 350 ns.
CIRCLE NO. 270

710-A SCR features
10- u s turn-off time

International Rectifier Corp., Semi-
conductor Div., 233 Kansas St., El
Segundo, Calif. 90245. (213) 678-
6281. 450PF60: $117; 451PF60:
$105.30 (10-99); stock.

A T710-A (rms) inverter SCR
with 10-us turn-off time has the
fastest turn-off time for this cur-
rent rating, according to the com-
pany. The units are available in the
450PF series (ceramic) and 451PF
series (plastic), with forward and
reverse voltage ratings from 50-to-
600 V.

CIRCLE NO. 271

versatile
instrument
package

CABINET
SERIES

6-WAY

versatile
instrument package

Two week
delivery
from stock,
pre-assembled or
in kit form.

Multiple function (1) Vertical Nestable; (2) Vertical Inter-
+ contemporary lockable; (3) Horizontal Ir.1terlockab|e;
styling (4) Rack Mountablg; (5) Briefcase Port-

able; (6) Tiltable...in 14 standard sizes.
+ affordable Call or write for free VIP Design Guide
prices. and Prices.

Zero Manufacturing Co.

Zero-West (213) 849-5521 « 1121 Chestnut St. « Burbank, Ca. 91503
Zero-East (413) 267-5561 « 288 Main St. = Monson, Mass. 01057
Zero-South (813) 531-8991 « Int’l Airport * St. Petersburg, Fla. 38732

INFORMATION RETRIEVAL NUMBER 47
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10 heights
from 514"
to 28"

with17.9”
or 25.9”
depths.

Two week
delivery
from stock.

Accepts EIA 19”-wide panels. Positive nesting foot for
vertical stacking. Single units can be fitted with tilt stands,
chassis slides, fold-away cast handles, (self-retract strap
available for 5% ” unit only). Pre-built with or without front
and/or rear panels. Ask for free VIP Design Guide, prices.

Zero Manufacturing Co.

Zero-West (213) 849-5521 « 1121 Chestnut St. < Burbank, Ca. 91503
Zero-East (413) 267-5561 » 288 Main St. = Monson, Mass. 01057
Zero-South (813) 531-8991 « Int’l Airport « St. Petersburg, Fla. 38732
INFORMATION RETRIEVAL NUMBER 48
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MICROWAVES & LASERS

Millimeter oscillators
deliver 35 W typical

Varian Associates of Canada, 45

River Dr., Georgetown, Ontario,
Canada. (416) 877-6901.

The VKE-2401A series of extend-
ed interaction oscillators delivers a
typical output of 35 W (into a
matched load) in the frequency
range 50-to-80 GHz. Outputs as
high as 50 W are attainable in the
50 to 60 GHz range. Typical oper-
ating conditions include an elec-
tronic tuning range of 150 MHz,
a beam voltage of 6.8 kV dc and a
beam current of 112 mA dec.

CIRCLE NO. 272

Digital system can
handle 20-Mbit rates

Culbertson Industries, 1053 E.
Meadow Circle, Palo Alto, Calif.
94303. (415) 327-6800.

The Model 10A, an 11-GHz digi-
tal microwave system, is capable
of handling 1152 voice channels of
communication or data rates up to
20 megabits. One system can trans-
mit twelve ‘T” lines to provide 288
VF channels. And 576 VF channels
(24 “T” systems) can be made
available from one 11-GHz channel
allocation by means of cross-polari-
zation, using two Model 10A sys-
tems on one antenna. This capacity
can be increased to 1152 VF chan-
nels (48 “T” systems) in one 11-
GHz common allocation.

CIRCLE NO. 273
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50-t0-1250 MHz amps
deliver up to 150 W

Acrodyne Industries, Inc., 21 Com-
merce Dr., Montgomeryville, Pa.

18936. (215) 368-2600. $2500 to
$5000 (small quantities); 60-75
days.

Two solid-state amplifiers, term-
ed Models A-2039 and A-2040,
cover the combined frequency
range of 50 MHz to 1250 MHz.
These amplifiers can be obtained
with output powers up to 150 W
cw. At lower power levels, full in-
stantaneous octave-band frequency
coverage is offered. These fea-
tures, combined with power gains
to 30 dB and above, make these
Class C amps well suited for air-
borne radar, jammer and commu-
nications applications.

CIRCLE NO. 274

Rf bridge line
good to 500 MHz

General Radio, 300 Baker Ave.,
Concord, Mass. 01742. (617) 369-
4400. $250.

The GR874-BR rf bridge line
features a frequency range of 400
kHz to 500 MHz. Directivity is
greater than 45 dB over most of
the range, while insertion loss is
held to 6 dB. Both the standard
ports and the unknown ports are
accessible and can be terminated
or connected in a variety of con-
figurations. The bridges are avail-
able with 50 Q or 75 Q lines.

CIRCLE NO. 275

An analog-to-digital converter
with just the right amount of
everything to make it the best
A/D converter system available
today:

e 15 million words/second
conversion rate.

e + 0.2% =72 LSB accuracy
e 8 bits of resolution

® 67 picoseconds aperture time

-

ANALOD DiGHTAL
VERTER
WIDEL tao Tiaa

It's the IAD-7108 from Inter-
Computer Electronics and it's the
only one that offers you the most
advanced state of the art techniques
in an A/D system today. And it's
available for delivery now.

This ICE series of complete systems,
featuring modularity in packaging,
starts at just $5,500.

Find out for yourself. Call Jim
Raby, our Marketing Manager,
collect, or write for more
information on ICE’s new |IAD-7108
analog-to-digital converter,

From Inter-Computer . . .
the data handling company

JULULUL
WE ELECTRONICS INC.

A subsidiary of
A verican EiLecTrRoNICc XsABORATORIES, INC.

P.0. BOX 507, LANSDALE, PA. 19446
(215) 855-0922
TWX 510-661-4976 e Cable: AMERLAB
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MICROWAVES & LASERS

1-to-2 W amp covers
0.5-t0-1.0 GHz range

= " IER
sm;tm,'}:"“"".‘.-ﬂ

Hughes FElectron Dynamics Div.,
3100 W. Lomita Blvd., Torrance,

Calif. 90509.
$1495; stock.

The Model 1401H, a solid-state
linear amplifier, operates in the 0.5
to 1.0 GHz frequency range. It
provides 1 W minimum power out-
put at 1 dB gain compression, a
small signal gain of 30 dB mini-
mum over the entire frequency
range and more than 2 W of satu-
rated power over most of the
range. The new model weighs about
10 pounds and measures 10.2 X
14.6 x 4 inches.

(213) 6534-2121.

CIRCLE NO. 300

‘Button’ filters
for emi/rfi

R

8

U.S. Capacitor Corp., Centralab
Electronics Div., 2151 N. Lincoln
St., Burbank, Calif. 91504. (213)
843-4222. $3-$4 (production quan-
tities); stock to 4 wks.

A line of “button” type emi/rfi
filters for the reduction of rf inter-
ference is now available from the
company. Designated the 1020-000
(hermetically sealed) and 1021-000
(epoxy sealed), these units are
rated for 50 V de, 15 A and feature
a tin plated brass, 1/4-28 threaded
case.

CIRCLE NO. 301

74

Octave couplers have
+0.2-dB response

Weinschel Engineering Co., P.O.
Box 577, Gaithersburg, Md. 20760.
(301) 948-3434. 1540 through
1543: $200; 1544: $250; 60 days.

A series of five octave-band di-
rectional couplers covering the 0.5-
to-12.4 GHz range and available
with both 10 and 20-dB nominal
coupling are now offered by the
company. All five models have a
frequency response of =+0.2-dB
deviation from the average cou-
pling. Three have extended octave
ranges: 0.95 to 2.2 GHz (Model
1541), 1.7 to 4.2 GHz (Model 1542),
and 3.7 to 8.3 GHz (Model 1543).

CIRCLE NO. 302

Traveling-wave amp
covers 2-to-12 GHz

Cober FElectronics, Inc., 7 Gleason
Avwe., Stamford, Conn. 06902. (203)
327-0003. See text.

The Model 1704 traveling-wave
tube amplifier covers the S, C and
X bands—a range of 2.0 to 124
GHz in a single package. The out-
put is 1.5 W with a gain of 25 dB.
In addition the unit has the capa-
bility to be serrodyne-modulated
over the full frequency range. The
1704 is priced under $10,000 and
can be delivered within 60 days.

CIRCLE NO. 303

Impatt diodes for
K-band oscillators

Varian, Solid State Div., 8 Salem
Rd., Beverly, Mass. 01915. (617)
922-6000.

The VAO-53 series Impatt diodes
consist of five models in the 18-
to-26 GHz frequency range, with
minimum rf power outputs from
100 to 300 mW. The operating volt-
ages are between 53 and 57 V.
Designed primarily for use in K-
band fundamental oscillators, the
diodes generate microwave power
when operated in a reverse-bias
condition. A locally-established ava-
lanche zone followed by a suitable
drift space in the diode makes the
operation possible.

CIRCLE NO. 304

Inverting switch driver
boasts 10-ns switching

LRC, Inc., 11 Hazelwood Rd., Hud-
son, N.H. 03051. (603) 883-8001.
A switeh driver, the SD 1009, is
an inverting TTL-compatible device
intended to complement the com-
pany’s non-inverting SD 1000
series. The SD 1009 drives shunt,
series and series/shunt microwave
p-i-n diode switches at less than 10
ns total switching time. The 1009
provides current from either the
positive or the negative supply
voltage, depending on the input
from a TTL gate. And for high
speed diode switching, current
spikes are provided.
CIRCLE NO. 305

Backward diodes don’t
require forward bias

Philips, Electronic Components and
Materials Div., Eindhoven - the
Netherlands.

Two subminiature, germanium-
bonded backward diodes that do
not require a bias in the forward
direction are the AEY31 and
AEY31A. They also feature a 1-to-
18 GHz bandwidth. The diodes
have X-band zero-bias tangential
sensitivities of typically —53 dBm
for the AEY31 and —50 dBm for
the AEY31A. VSWR is less than
5:1 over the whole frequency
range. As mixers, the diodes, with
a 3-kHz i-f, exhibit an over-all
noise figure of typically 18 dB.

CIRCLE NO. 306
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Hybrid amps come
in 4-pin DIPs

Fairchild Camera & Instrument
Corp., Microwave & Optoelectron-
ics Div., 464 Ellis St., Mountain
View, Calif. 94040. (415) 962-3816.
FMA 105: $63; FMA 111: $59;
FMA 115: $69 (100 up).

Three hybrid amplifier circuits
are packaged in modified four-pin
DIP packages for simplified rf
grounding and more efficient heat
transfer. The FMA 105 provides
optimum performance from 375 to
500 MHz. The FMA 111, a two-
stage amp, lists similar specs. The
third device, the FMA 115, has a
range of more than 10 octaves.

CIRCLE NO. 307

Planar spiral antenna
has 2-t0-18 GHz range

Watkins-Johnson, 3333 Hillview
Ave., Stanford Industrial Park,
Palo Alto, Calif. 94304. (415) 326-
8830.

A wideband planar spiral an-
tenna, the WJ-8596, performs over
the entire 2 to 18 GHz range and
can be flush-mounted on the skin
of high-speed aircraft. Squint
angle for the WJ-8596 is maintain-
ed within 5 degrees, and the 3-dB
beamwidth remains less than *+10
degrees regardless of polarization
or antenna orientation. The an-
tenna meets the environmental re-
quirements of MIL-E-5400, Class 2.

CIRCLE NO. 308
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Latch Onto Your First $98.00 ANSI Keyboard for $49.00

Why $49.00? Two reasons.

First. So you can appreciate the value in a CRC fully assembled 53 key
ANSI typewriter array keyboard . . . MSI electronics . . . 3 mode ASCII encod-
ing ... 25¢ BI-PAC switch featuring two simple gold spring contacts (over
1,000,000 used in U.S. made electronic calculators). :

~_Second. Because $49.00 is the 5,000 unit price. While quantity delivery
is 8 weeks, your first is available from stock.

How do you get one? See your local CRC rep. Inspect his ANS| sample.
Then tell him you want to latch onto his arresting offer.

LI GRIG

Controls Research Corporation
2100 South Fairview, Santa Ana, California 92704
Phone: (714) 557-7161 o TWX-910-595-1106

INFORMATION RETRIEVAL NUMBER 50

Plugs into your PC board... mates with plated conductors

The unique design concept of the Prin-
tact magnetic /atching and non-latching re-
lays provides <5.0uv thermal EMF, 45-65 db
cross talk isolation, < 0.5ms contact bounce
and other custom features as standard at no
extra cost. The single moving part is the piv-
oting armature with series break contacts
held by a permanent magnet eliminating
return springs, mechanical linkage and pig-
tail connections thus assuring reliable per-
formance for many millions of cycles.

Available with 6, 12 or 24 VDC coils (0.5
watt G series, 1.0 watt LD series) in 2, 3 and
4 pole configuration. Series break swingers
permit each pair of fixed contacts to be
etched with common (Form C) or isolated
(Form A plus Form B) switching between
make and break circuits.

Send for catalog, 2X and 4X artwork
stick-on contact patterns and Technical Notes
PR262-D, which assist in simplifying PC board
artwork, fabrication and procurement.

For a sample and/or data, write or call 212-EX 2-4800
Printact Relay Division, Executone, Inc., Box 1430ED, Long Island City, N.Y. 11101

INFORMATION RETRIEVAL NUMBER 51

75



DC-DC
CONVERTERS

SDS:
SAME DAY
SHIPMENT

i a
® ourur @
vbC ﬁ
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TOERLTICS INCORPTRNID 3

Nodi0i CHERASE
SeR 1817

REGULATED
POWER SUPPLY

Yours avu.
(2350 NG

EEINY

@+ inPUT-@
T T

9500 SERIES DC-DC POWER SUPPLIES
Yes, we'll guarantee you shipment

of most of our standard products
the same day we receive your order.

That's because we're the DC-DC
specialists. So, we can generally
assure you of SDS. Take our 9500
Series of regulated 28V DC-DC
power supplies. Whether you
want 1,3,6 or 10 watts, they're
ready to be shipped to you right
off the shelf the same day your
order reaches us.

And, to make sure you get the
fastest service available, we've
installed a new HOT LINE.

Just dial our regular phone
number and ask our operator
for the “HOT LINE.” You'll
get fast attention to your in-
quiry or order.

SDS and the HOT LINE.

Two more ways the specialists
at tecnetics prove you're some-
body special.

tecneticsinc.

P.0.Box 910, Boulder Industrial
Park , Boulder, Colorado 80302
(303) 442-3837 TWX 910-940-3246
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DATA PROCESSING

Modular design offered
for strain-gauge scanner

Vishay Instruments, Inc., 63 Lin-
coln Highway, Malvern, Pa. 19355.
(215) 647-5115.

Reading and recording up to 100
channels of strain-gauge inputs, the
V/E-20 series is a complete modu-
lar data-acquisition system. Start-
ing with the V/E-20, digital-strain
indicator, and adding a V/E-21
switch and balance module for each
10 channels, plus a V/E-25 scan
controller, the system is completed
with the V/E-22 printer. The scan-
ning is manual or automatic at 1
chan/sec.

CIRCLE NO. 320

Crossbar switch works as
data-acquisition scanner

Lear Siegler, Inc., Cimron Instru-
ments, 714 N. Brookhurst, Ana-

heim, Calif. 92808. (714) 774-
1010. $2495.
Model 8400 crossbar scanner

transfers information sequentially
from several signal sources to
measuring and recording equip-
ment. The scan is automatic or
manual within adjustable upper
and lower scan limits. Input chan-
nels can be addressed by present-
ing a BCD code and a 5 V strobe
pulse.

CIRCLE NO. 321

Nonimpact teleprinter
cuts noise, speeds data

Computer Devices, Inc., 9 Ray Ave.,
Burlington, Mass. 01803. (617)
273-1550. $2700.

Designed to replace older, slow-
er and more noisy teleprinters, the
Model 930 Teletherm has no mov-
ing parts except for the paper ad-
vance and print-head positioning
mechanism. Interfacing is conven-
ient because both serial and par-
allel signals are available at the
rear-connector panel. Its solid-
state, nonimpact printer is three
times faster than Teletype equip-
ment, and almost silent—even when
printing at 30 chars/s.

CIRCLE NO. 322

Format changer couples
dissimilar data systems

Frederick FElectronics, Hayward
Rd., P.O. Box 502, Frederick, Md.
21701. (301) 662-5901.

The Model 702 universal format
converter interfaces devices having
dissimilar code formats, timing,
and input/output levels. It can ac-
cept any 5, 6, 7 or 8-level start-
stop code and generate an output
in any other start-stop (Baudot,
ASCII, Typesetter) code. The con-
verter handles I/0O speeds from
37.5 to 4800 baud.

CIRCLE NO. 323
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INSTRUMENTATION

Serial-bit monitor
displays four characters

Time Share Peripherals, Miry
Brook Rd., Danbury, Conn. 06810
(203) 743-7624. $1600.

A portable troubleshooting and
testing instrument for serial data
transmission devices—multiplexers,
terminals, data sets, ete., and for
software—has been developed by
Time Share Peripherals Corp. The
monitor loads and displays the bit
structure of up to four consecutive
characters of transmitted or re-
ceived data. The monitor may be
set to display the first or last four
characters of a transmission or to
display a preselected character
whenever it appears, plus the three
following characters. The instru-
ment will display the structure of
characters of from 9 to 11 bits
and at specified rates from 10 to
60 Hz.

CIRCLE NO. 324

Ten-inch chart recorder
costs only $395

Houston Instrument, 4950 Termi-
nal Ave., Bellaire, Tex. 77401.
(713) 667-7403. $395.

A ten-inch strip chart recorder,
designated the OmniScribe, has
been introduced by the company.
The unit features a multispeed
chart drive, independent of line
frequency. Four pushbutton speeds
range from 1 to 10 inches per min-
ute. A sprocketless, positive-feed
paper drive is self aligning. Paper
is standard 11 inches x 100 feet.
Another feature is the noncontact
rebalance element that eliminates
cleaning and trace glitches from
the recording. The basic unit is 10
mV FS; and FS response is 1/2
second. The unit is available with
single or dual pen, manual or elec-
tric pen lift and optional event
marker.

CIRCLE NO. 325
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Scope calibrator
reads amplitude % error

Ballantine Laboratories, P.O. Box
97, Boonton, N.J. 07005. (201) 335-
0900. $1875; 2 to 4 wks.

The Model 6125A scope calibra-
tor is a universal, self-contained
instrument with a front panel devi-
ation meter. The unit performs
amplitude, time and rise time cali-
bration of oscilloscopes. The front
panel deviation meter reads the er-
ror in a scope’s time or amplitude
calibration directly in terms of
percentage error. No calculations
are necessary. The Model 6125A is
designed for use with scopes up to
the 250 MHz range and can also
be used to calibrate counters and
voltmeters. Amplitude accuracy is
better than +0.259% ; timing ac-
curacy is £0.01% of setting (crys-
tal controlled); and the rise time
calibrator presents a square-wave
output having a rise time of less
than 1 nsec positive into a 50 chm
load.

CIRCLE NO. 326

Digital lock-in amp
offers 1 Hz to 100 kHz

Evans Associates, P.O. Box 5055,
Berkeley, Calif. 94705. (415) 653-
2616.

A new digital lock-in amplifier,
the Model 4101, features a 1 Hz
to 100 kHz frequency range, digi-
tal readout, and separate differen-
tial voltage/current inputs. Push-
button controls set meter multipli-
er, filters, time constant, internal
oscillator range, phase quadrant,
second harmonic operation, locking
frequency source and power. The
unit automatically tracks either its
own internal oscillator or an exter-
nal source. Acquisition time is four
cycles plus 5 ms over the entire
frequency range, without tuning.

CIRCLE NO. 327
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Now the
famous
839,I,|us
a 6 for
good

Calibrate or Measure
with the

RFL Model 8296

RFL's famous 829, for 15 years the in-
dustry calibration standard, now gives
way to the new 829G — still the industry
calibration standard, but now it's twice
as useful. The 829G provides a precision
source of AC and DC volts, amps and
ohms — plus precision measurements
of these parameters from external
sources. It offers four-terminal sensing
in both source and measurement modes,
and high accuracy, resolution and regula-
tion, with 5-digit readout. 5 ranges of
AC or DC, 0.1 to 1000V. 6 ranges of cur-
rent, 100 uA to 10A. 50, 60, 400, 1000 Hz
AC plus EXT. And many other features —
all for just $3,600. OO Write for complete
data toddy. RFL Industries, Inc., Instru-
mentation Div., Boonton, New Jersey
07005. Tel: (201) 334-3100 / TWX: 710-
987-8352 / CABLE RADAIRCO, N. J.

RFL Industries, Inc.



TESTING COMPONENTS

FOR RELIABILITY!
better call the

ocse Boye
I, by

WIDE RANGE OF INSTRUMENTS.

FOR MANUAL OR AUTOMATIC
OPERATION TO TEST RESISTORS.

DIODES, TRANSISTORS, FET'S
1/C’S, LEDS & PHOTODETECTORS.

RESISTORS

Including Thick
& Thin Films

FROM 1 OHM TO 25 MEGOHMS;
T0 NBS RECOMMENDATIONS & MIL-
S$TD.-202C, METHOD 308.

TRANSISTORS B
& FET'S

I/F OR BURST DATA. dB NOISE
FIGURE OR nvV Hz .

LINEAR !/'s ke
& HYBRIDS

HIGH SPEED, SIMULTANEOUS, GAIN,
DISTORTION, NOISE TESTS.
UP TO 60W AUDIO TEST POWER.

Send for complete
detadls of the
above or other
Cadtrnumenis.

®
@uan- ech

Div. of KMS Industries

43 SO. JEFFERSON RD., WHIPPANY, N. J. 07981
TELEPHONE (201) 887-5508
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evaluation
samples

Insulators

A 43-page Component Mounting
Insulator catalog lists over 100 in-
sulators designed for capacitors,
diodes, resistors, DIPs, relays and
transistors. This illustrated book
includes an actual sample of each
insulator, technical data, drawing,
photographs and detailed specifi-
cations. Robinson Electronics, Inc.

CIRCLE NO. 328

Conductive boards

Conductive foams provide the
equipotential that eliminates static
build-up for MOS devices, sensi-
tive electronic components and
electroexplosive assemblies. Con-
ductive film poly bags and conduc-
tive boards enable MOS products
to be shipped without static charge
build-up. Wescorp.

CIRCLE NO. 329

Solderless terminals

Several new configurations of
solderless terminals include 22-16
ring tongues with both long and
short barrel; 22-16 and 16-14
spade and flanged spade terminals
for barrier blocks; and 22-16 and
16-14 rectangular tongue with long
and short barrel. All feature bright
tin plating, giving improved cor-
rosion protection, shelf life and
appearance. These Zierick termi-
nals are pre-packaged in 100-piece
lots, or are available in bulk. Zier-
ick Manufacturing Co.

CIRCLE NO. 330

Mounting clips

A new approach to simplify the
fastening of plastic wiring duct
to electrical circuit boards and
control panels uses a system of
nonconductive mounting clips.
Plastic mounting clips are simply
attached to appropriate panels by
means of screws, nylon rivets or a
pressure-sensitive adhesive provid-
ed on the underside of the clip.
Any standard wiring-duct segment
can then be snapped securely in
place. Taylor Industries Inc.

CIRCLE NO. 331

application
notes

Minicomputers

In an exciting 22-page booklet
entitled “If Minicomputers are the
Answer, What was the Ques-
tion?”, a detailed discussion of
minicomputer solutions to data
processing problems is presented.
GRI’'s Direct Function Processing
technique is described in the con-
text of reducing system complexity
while increasing flexibility. GRI
Computer Corp., Newton, Mass.

CIRCLE NO. 332

Phase jitter

A seven-page application note
No. 109 describes a step-by-step
procedure for measuring phase
jitter. The procedure determines
that Models AT-443 and AT-463
level meters constitute a negligible
phase jitter themselves. W & G
Instruments, Inc., Hanover, N.J.

CIRCLE NO. 333

Frequency measurements

Frequency measurements using
a 7000-series oscilloscope, the 7D14
plug-in digital counter, and cur-
rent probes are described in a new
application note. The advantage of
using current probes for minimiz-
ing accidental grounds, loading ef-
fects, and monitoring signal cur-
rents at ground points are given.
Tektronix, Inc., Beaverton, Ore.

CIRCLE NO. 334

Magnetic cores

“Broad Band-Rated Ferramic
Components,” a 24-page design
guide, describes a new family of
magnetic cores specifically manu-
factured and tested for broadband
applications from 0.3 kHz to 250
MHz. Design examples, applica-
tions and specifications are pro-
vided in terms of electrical char-
acteristics. Typical curves are in-
cluded to illustrate variation of
shunt impedance properties with
frequency and variation of induct-
ance with flux density, tempera-
ture, and direct current bias. Indi-
ana General, Valparaiso, Ind.

CIRCLE NO. 335

ELECTRONIC DESIGN 16, August 3, 1972



NMODEL

MINIATURIZED
A.C.toD.C. POWER MODULE

Three Output“
Power Supply

 For Op Amps & Companion Logic

Outputs are + 15 VDC (tracking) @ 50 ma and
5 VDC @ 250 ma. All outputs have regulation of
+0.1%, ripple of 1.0 mv, and are short circuit
protected. Only 3.5”x2.3”x1.0”. Mounts directly
on a PC board. Order Model 5E25D-D15E05.
Price: $88.00 (For +12 and 5 VDC, Model
5E25D-D12E05. Same price. Other voltage and
current ratings also available.) Shipment: Three
days.

Aeopian

Acopian Corp., Easton, Pa. 18042
Telephone: (215) 258-5441

INFORMATION RETRIEVAL NUMBER 55

Attention Advertisers:

Could you use copies of your ad
exactly as it appeared in ELEC-
TRONIC DESIGN? Then order your
reprints directly from us; the mini-
mum unit order is 500 copies.

Please specify if you would like the
reprint line omitted on your copies
and mail your/written order to:

Production Dept.
ELECTRONIC DESIGN

50 Essex St.
Rochelle Park, N.J. 07662
500 1,000 Add'IM
8x10 or smaller
1 color, 1 side $74.70 82.95 18.15
2 color, 1 side 95.47 108.00 25.28
4 color, 1 side 311.03 342.00 44.33
Spreads.
1 color 113.66 126.65 25.98
2 color 191.19 205.98 29.58
4 color 354.17 380.76 53.19

Prices FOB Waseca, Minn.
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SWITCH/INDICATORS

UL APPROVED!

100 ma, 5 or 15 amp, alternate or momentary action
switches mount on centers as close as '%;” (15
amp, %4,”). Minimum life, 100,000 cycles.

Independent, isolated incandescent, neon or LED
lamp for indicator. Switch contact rating: 100 ma
@ 28 VDC; 5 or 15 amps at 115 VAC, 60 Hz or
28 VDC resistive. Priced as low as $3.60 in quanti-
ties of 100-499.

For more information on UL rated switches — on
our complete line of display/control products —
write: TEC, Incorporated, 9800 N. Oracle Road,
Tucson, Arizona 85704. (602) 297-1111.

INFORMATION RETRIEVAL NUMBER 56

Now we have two sides
to our Pin Bar story.

terminal connections
has never been easier
or less expensive.

So ifyou'd like to
simplify your bussing
_operation for as low
g as 2 or 3 cents per
__terminal, pin us down
for details and a free

Now you can pick up
every pin with a single
new Lear Siegler Pin
Bar™. The new design
utilizes both sides of
the bar to pick up
adjacent pins. Your
installation time and
production costs
therefore are signifi-
cantly reduced. Un-
like mostcommon
connection methods,
no soldering is re-
quired so making

DIVISION

714 NORTH BROOKHURST ST
ANAHEIM, CALIFORNIA 92803
PHONE (714) 774-1010

INFORMATION RETRIEVAL NUMBER 57
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Slide switches

applications and specifications for
design slide switches; Models SSR/
rocker adapter (Bulletin 2805) and
Models SSR/flush mount (Bulletin
2806). Airpax Electronics/Pacific
Div., S. El Monte, Calif.

Wire wrap tools

formation and
wire wrap tools designed to pro-
vide fast,
nections for commercial and mili-
tary applications. Gardner-Denver,
Quincy, Il

Plugs and sockets

plete line of Jones plugs and sock-
ets. Electrical and physical speci-
fications and information on the
proper method of handling and
wiring these Jones connectors are
included. Units stocked by distrib-
utors,
shelf delivery are designated in
the catalog. Cinch Connectors, an
Operation of TRW Electronic Com-
ponents, Elk Grove Village, Ill.

Optical inspection

that are being used for inspecting
and measuring patterns in photo
masks, memory frames, leads on
ceramic circuits, gaps on magnetic
tape heads, holes in PC boards,
reed switches, diodes and hybrids.
Opto-Metric Tools, Inc., Rockleigh,
N.J.

new literature

Two bulletins give descriptions,

CIRCLE NO. 336

A 20-page booklet provides in-

specifications on

reliable electrical con-

CIRCLE NO. 337

A 20-page catalog lists the com-

and available for off-the-

CIRCLE NO. 338

A catalog describes instruments

CIRCLE NO. 339

Terminal blocks

A compact, six-page brochure
makes use of convenient tables and
charts to present information on
terminal blocks, relay socket as-
semblies and standard control as-
semblies. Terminal blocks are pre-
sented in order of capacity, from
the high-current blocks for power
circuits to control blocks and low-
capacity blocks. All pertinent di-
mensions and other data required
for the selection of a component
for a specific application are in-
cluded. Curtis Development and
Manufacturing Co., Inc., Milwau-
kee, Wis.

CIRCLE NO. 340

Servo controller

A servo controller for driving a
hydrodynamic actuator in load or
position closed-loop servo control is
described in a bulletin. Koehring,
Pegasus Div., Troy, Mich.

CIRCLE NO. 341

Communication systems

Capabilities in computer-con-
trolled data communications sys-
tems are described in an eight-
page brochure. The brochure de-
scribes the “turn-key” approach to
systems design, highlights the
benefits and features of Sigma
Communications Systems, and
summarizes the hardware, soft-
ware and support available to com-
munications customers. Xerox
Corp., El Segundo, Calif.

CIRCLE NO. 342

Paper tape system

A four-page bulletin describes a
high-speed fan-fold paper tape sys-
tem which comes in a single, rack-
mount package and is available for
use with the Micro 800 and Micro
1600 computers. The bulletin lists
features, specifications and in-
structions. It also contains a gen-
eral description along with indi-
vidual descriptions of the control-
ler and reader/punch assembly.
Microdata Corp., Santa Ana, Calif.

CIRCLE NO. 343

DIP socket cards

Socket cards that provide for up
to 1050 ICs in a single 7 x 7-1/4
X 19-inch horizontal file are fea-
tured in a four-page bulletin. Elec-
tronics Engineering Co. of Cali-
fornia, Electronic Products Div.,
Santa Ana, Calif.

CIRCLE NO. 344

Modular sinewave source

Precision modular sinewave os-
cillators are described in a four-
page report which includes methods
of optimizing usage and several
applications. Frequency Devices,
Inc., Haverhill, Mass.

CIRCLE NO. 345

Traveling-wave tubes

Traveling-wave tubes are de-
seribed in a four-page catalog. ITT
Electron Tube Div., Easton, Pa.

CIRCLE NO. 346

Modems

The Model 2011, a Bell 201A
compatible modem capable of syn-
chronous operation at 2000 bits per
second over dial-up telephone lines,
is described in a six-page brochure.
Included in the brochure are de-
scriptions of important features,
detailed theory of operation, com-
plete technical specifications, and
drawings. Intertel, Burlington,
Mass.

CIRCLE NO. 347

Power modules

“Take a Good Look Inside,” a
four-page brochure, features en-
capsulated PC card mounted power
modules. Computer Products, Inc.,
Fort Lauderdale, Fla.

CIRCLE NO. 348

Switches and relays

Engineering Catalog, G-308, con-
tains 104 pages of drawings, pic-
tures, dimensions, materials, rat-
ings, operating features, delivery
and prices for the company’s line
of rotary switches, push-button
switches, termination hardware,
wire ties and solid-state relays.
Everything needed to select, speci-
fy and order can be found on the
pages of this data book. Grayhill,
Inc., La Grange, Ill.

CIRCLE NO. 349
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BASIC ACCURACY IS *+0.001% f.s. +0.007% rdg. *+1
DIGIT GUARANTEED FOR 6 MONTHS.

“Two for the price of one.” This is the way many of our customers
have reacted to our Tri-Phasic 5% DMM. At a cost of 50% less,
they purchase two of ours for the same price or less than one of the
closest comparable DMM's.

It's The Best Buy in the DMM field.

This precision 5% digit Model 2540 gives you DC Volts, AC Volts,
Resistance, Voltage Ratio, Auto-Ranging, Auto-Polarity, Isolated BCD
Outputs, Remote Triggering and Remote Ranging. Documented by
full test data and Certificate of Conformance. All for $1195.

Choose trom eight 4% digit and 5% digit models from $580. Call or
write Bob Scheinfein (617) 246-1600, Data Precision Corp., Audubon
Rd., Wakefield, Ma 01880.

Q-DATA PRECISION
...years ahead

A member of the Gordon Group

INFORMATION RETRIEVAL NUMBER 59

THE GREATEST
ACHIEVEMENT
YET IN

ELAPSED
TIME
| INDICATORS! | = %

Yes, ENM has put it all together in a small package and
gift wrapped it for you. Everything you’ve ever wanted in
an elapsed time indicator that records to 100,000 hours.
Epicyclic gearing conserves space and delivers an easy-
to-read 6 digit indicator only 1.72” wide. And it even
counts tenths of hours.

The versatile CompaC T12 is interchangeable with com-
petitive devices and may be base mounted or back panel
mounted for multiple stacking in minimum space. Or add
a bezel for front panel mounting.

And we didn't forget price, either. How does $5.68 in
100 lots grab you? That's the gift wrapping.

WRITE FOR LITERATURE

74l 5340 Northwest Highway, Chicago, Il. 60630
PHONE: (312) 775-8400 TELEX: 25-4068

INFORMATION RETRIEVAL NUMBER 60
ELECTRONIC DESIGN 16, August 3, 1972

) EMMCOMPANY

= Starts with a standard CCTV camera
= Ends on the screen of a standard CCTV monitor
= Uses '‘dial up’’ voice grade telephone circuits
in the middle
* |s a highly flexible alternative to facsimile or the
= Picture Phone

The CVI 200 series Video Converters provide for
single frame TV picture transmission over audio
bandwidth circuits. Options include multiple
image storage, hard copy, computer 1/0O, and
color.

Video instruments for data acqunsttlon proces ng
transmission, and display.

Colorado Video, Inc. CVI

Box 928 Boulder, Colorado 80302
(303) 444-3972

-

INFORMATION RETRIEVAL NUMBER 61
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NEW LITERATURE

A/D/A CONVERTERS

it
-
>

PRE \
COMPARATORS &
OP-AMPS

PRECISION
|00 MONOLITHICS

ORPORATED

1972 PRODUCT GUIDE

i technology today!

A/d, d/a converters

A 12-page short form catalog
describes a line of high-perform-
ance linear ICs including integrat-
ed d/a converters, precision com-
parators, precision op amps, im-
proved performance second source
op amps and monolithic chips. Also
described are high-performance
modular a/d and d/a converters.
Prices, local representatives and
stocking distributors are indicated
in the price list. Precision Mono-
lithics, Inc., Santa Clara, Calif.

CIRCLE NO. 350

RFI filters

RFI power line filters are de-
scribed in a 6-page catalog. This
brochure describes five series of
filters with a wide variety of case
styles and termination arrange-
ments. Also included are complete
electrical and mechanical specifica-
tions. A feature of this catalog is
an application/specification selec-
tion chart which allows the user to
select the proper filter for specific
applications. Corcom, Inec., Chicago,
111

CIRCLE NO. 351

Printer interface

New supporting literature is
now available on the Series 160
printer interface, which is a peri-
pheral controller designed to inter-
face the new Printec-100 line
printer with Data General and
Digital Computer Controls mini-
computers. Mini-System, Inec., Min-
neapolis, Minn.

CIRCLE NO. 352

82

Barrier block

Complete electrical and physical
specifications on twenty-three series
of barrier terminal blocks are list-
ed in a 16-page catalog. The catalog
also lists marker strips, fanning
strips and other hardware designed
to increase the usefulness of these
terminal blocks. Terminal blocks
that are stocked for immediate de-
livery are indicated. Cinch Connec-
tors, an Operation of TRW Elec-
tronic Components, Elk Grove
Village, IIl.

CIRCLE NO. 353

Rf products

A general catalog of the com-
pany’s complete product line details
information on the following: rf
subsystems, (receiver front ends,
i-f amplifiers with optional L.O.
and i-f frequencies; multicouplers
and rf distribution systems and
custom thick-film miecroelectronies
for conversions from discrete cir-
cuitry. Also included in the new
general catalog is a short form
catalog on solid state broadband
amplifiers, a facilities brochure,
and data sheets on the complete
amplifier line. Optimax Inc., Col-
mar, Pa.

CIRCLE NO. 354

Power modules

A line of heavy current switch-
ing with fingertip ease is described
in a product bulletin. Switcheraft,
Inc., Chicago, Ill.

CIRCLE NO. 355

Microwave antenna

A catalog describes a wide selec-
tion of microwave antennas includ-
ing calibrated omnidirectional,
calibrated directional, calibrated
directional log periodic, uncalibrat-
ed antennas as well as antenna
accessories. Polarad Electronic In-
struments, Lake Success, N.Y.

CIRCLE NO. 356

Data sets

Models 7201A and B data sets,
functionally and interface compati-
ble with Bell System 201A and B
models, are described in a bulletin.
Ambac Industries, Tele-Dynamics
Div., Fort Washington, Pa.

CIRCLE NO. 357

Rf power transistor

RF Power Transistors, publica-
tion RFT-700J, contains data on a
line of rf power transistors. A
quick-selection guide, which em-
ploys a bar chart of frequency al-
locations in conjunction with pow-
er-vs-frequency curves, shows the
entire line of rf types. To facili-
tate comparison and selection of
devices, types are tabulated by ap-
plication. RCA Solid State Div.,
Somerville, N.J.

CIRCLE NO. 358

Data sets

The full family of DigiNet data
communications equipment is de-
scribed in a 10-page brochure.
Covered are acoustic couplers,
modems, wideband data systems,
multiplex units and data concen-
trators. Thumbnail sketches and
photos of the equipment are in-
cluded as are specifications and
descriptions. GE, Lynchburg, Va.

CIRCLE NO. 359

SCRs

A line of fast turn-off SCRs
with very low turn-on losses is
described in a brochure. The bro-
chure contains complete electrical
specifications, device ratings and
characteristics and 12 graphs
showing operation of the units
under various high-frequency con-
ditions. A dimensioned outline
drawing and a photograph are also
included. International Rectifier
Corp. Semiconductor Div., El Se-
gundo, Calif.

CIRCLE NO. 360

I-f amps

A four-page product bulletin lists
an expanded line of standard log
amplifiers for radar and communi-
cations applications. Features,
photos and improved specifications
for standard and miniature models
and new Hybrid IC and Super Log
Series are listed. Reduced prices on
many models are also included. A
log amplifier test set is described
and a technical statement on un-
derstanding log amplifiers is also
included. RHG Electronics Labora-
tory, Inc., Farmingdale, N.Y.

CIRCLE NO. 361
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‘ bulletin
Monsanto Commercial Products
Co. has announced the first pub-
lished guarantee program for the
major portion of its light emit-
ting diodes. The guarantee covers
a period of ten years of the life of
the equipment, whichever comes
first. Termed the “GaAsLITE
Guarantee,” the new program
covers the major portion of Mon-
santo’s listed product line, in-
cluding the most popular devices
in visible discrete LEDs, numeric
and alpha-numeric displays, and
opto-isolators.

CIRCLE NO. 362

Price reductions

Versatec has reduced prices of
controllers for 18 mini and midi-
computers up to 33%. The reduc-
tion of controller costs is part of
the firm’s long-range objective to
make this method of nonimpact
hard copy output highly desirable
for the mini and midi-computer
user. Controllers are available for
DEEC's PDPR SRS and 15;
HP’s 2100, 2114, 2115 and 2116;
and Data General’s Nova and
Super Nova series. Other control-
lers are available for Varian’s 620
and 622; Xerox’s Sigma 2, 3, 5
and 7; IBM’s 1800; and Honey-
well’s 316 and 516. The control-
lers are applicable to Versatec’s
standard 80 and 132 column print-
ers, plotters and combination
printer/plotters. Depending upon
the computer model, the control-
lers’ prices range from $900 to
$4500.

CIRCLE NO. 363

Sycor, Inc. has announced an
OEM price reduction of as much
as 33% on its Model 125 digital
cassette recorder. As a result, the
1000 character per second record-
er now is available at a price as
low as $600 in quantities of
twenty-five or more. The price
reduction is intended to broaden
Sycor’s customer base to incor-
porate many smaller OEMs.
CIRCLE NO. 364
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look to wabash

For SSR modules

look to wabash
in low profile package. Provides
power input, high power load.
logic-compatible. Use to switch

resistive loads in wide range of

SPECIFICATIONS

Control Voltage (nominal) 5-48v D.C.

For all relay types

(For price, delivery, quality

930 series semi-solid state on-off relay
complete isolation between low control |
Exceptional switching reliability. TTL
inductive, capacitive, tungsten or

equipment. For fast delivery, call today.

Load Current 10 amps A.C.

Load Voltage (maximum) 200 or 400v (peak)

look to wabash

NPE/New Product Engineering, Inc.

a subsidiary of Wabash Magnetics, Inc.

First and Webster Streets, Wabash, Indiana 46992
Phone 219/563-2191

(maximum)
Life up to 500 X 10¢ Operation
Size 2.63"L X 1.52” W X .850” H

TWX 810-290-2722

m DIP REED RELAYS ™ SSR MODULES m STANDARD & MINIATURE REED RELAYS

\l RF SWITCHING & MERCURY WETTED RELAYS m SUBMINIATURE REED SWITCHES)

INFORMATION RETRIEVAL NUMBER 63
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Mix and match mini switches.
More power to the PC.

Grayhill mini PC rotary
and push button switches
were designed especially
to fit into a PC Board —
saving time and errors in
wiring.

NEW! 1 Amp Rotary:
Until now, the upper
limits for PC multi-deck
rotary switches was
amp. Get the 1 amp
Series 42P with all ten
terminals on one side
(with two decks) or with
five terminals on two
sides (one deck). Life
expectancy: 100,000 oper-
ating cycles.

Other Mini Rotary PC
Switches available with

30°, 36°, 45° or 60° angle
of throw, 2 to 12 positions
per pole, 1 to 4 poles per
deck, 1 to 12 decks.

Push Button PC
Switches: Rated Y4, amp
—115 VAC resistive, 2 cir-
cuits (one NC, one NO).

Like to know more?
Write or phone for our
latest general engineer-
ing catalog. Grayhill,
Inc., 565 Hillgrove Ave.,
La Grange, Ill. 60525,
(312) 354-1040.

Grayhill

. the leference Between
Excellent and Adequate

INFORMATION RETRIEVAL NUMBER 64
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Electronic Design

ELECTRONIC DESIGN’s function is:

m To aid progress in the electronics
manufacturing industry by promoting
good design.

m To give the electronic design engi-
neer concepts and ideas that make his
job easier and more productive.

m To provide a central source .of
timely electronics information.

® To promote communication among
members of the electronics engineer-
ing community.

Want a subscription? ELECTRONIC DE-
SIGN is sent free to qualified engineers
and engineering managers doing de-
sign work, supervising design or set-
ting standards in the United States
and Western Europe. For a free sub-
scription, use the application form
bound in the magazine. If none is
included, write to us direct for an
application form.

If you do not qualify, you may take
out a paid subscription for $25 a year
in the U.S.A., $35 a year elsewhere.
Single copies are $1.50 each.

If you change your address, send us an
old mailing label and your new ad-
dress; there is generally a postcard
for this bound in the magazine. You
will have to requalify to continue
receiving ELECTRONIC DESIGN free.

The accuracy policy of ELECTRONIC
DESIGN is:

m To make diligent efforts to ensure
the accuracy of editorial matter.

m To publish prompt -corrections
whenever inaccuracies are brought to
our attention. Corrections appear in
“Across the Desk.”

m To encourage our readers as re-
sponsible members of our business
community to report to us misleading
or fraudulent advertising.

® To refuse any advertisement deemed
to be misleading or fraudulent.

Microfilm copies are available of
complete volumes of ELECTRONIC DE-
SIGN at $19.00 per volume, beginning
with Volume 9, 1961. Work is now
in process to complete the microfilm
edition of Volumes 1-8. Reprints of
individual articles may be obtained
for $2.00 each, prepaid ($.50 for
each additional copy of the same
article) no matter how long the
article. For further details and to
place orders, contact the Customer
Services Department, University Mi-
crofilms, 300 North Zeeb Road, Ann
Arbor, Michigan -48106 telephone
(313) 761-4700.

Want to contact us? If you have any
comments or wish to submit a manu-
seript or article outline, address your
correspondence to:

Editor
ELECTRONIC DESIGN
50 Essex Street
Rochelle Park, N.J. 07662
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Giant Free Catalog! 4,000 Unusual Bargains

New 148-page catalog! Packed with 1,000's of hard-
to-find buys in Optics, Science, Electronics. Loaded
with optical, scientific, electronic equipment available
from stock. Rare surplus buys. Many ‘‘ one-of-a-
kinds''. Ingenious scientific tools. Components galore:
lenses, prisms, wedges, mirrors, mounts, accessories.
100’'s of instruments: pollution test equipment, lasers,
comparators, magnifiers, microscopes, projectors,
telescopes, binoculars, photo attachments, unique
lighting. Shop, save by mail! Request free Catalog ‘DA™

CIRCLE NO. 171

Edmund Scientific Co.

America’s Largest Science-Optics-Electronics Mart
300 Edscorp Bldg., Barrington, New Jersey 08007 (609) 547-3488

Eetl SRR A e e R
Economical High Performance Electrometers

MULTI-RANGE ‘

oL RaNCE, New P.A.R. electrometers offer superior perform-
e .| ance at low cost. Model 134, with wide range
and high stability, is priced at $615; Model 135,
with self-contained battery power supply, $675;
and Model 136 with digital display and BCD out-
put, $1125. Drift, offset and noise figures are
lowest available {n this price range. Other fea-
tures include guarded input circuits and fast
recovery from large overloads. Full line of acces-
sories available. Request new brochure, demon-
stration or applications assistance. c¢jreie no. 172

Princeton Applied Research Corporation
Box 565, Princeton, New Jersey 08540 — (609) 452-2111

FUNDAMENTALS OF INTEGRATED CIRCUITS

A practical guide to integrated circuits, their
theory, manufacture, and applications. This new
guide by Lothar Stern offers compete, highly
readable coverage of the various techniques of
circuit fabrication, and their effect on circuit de-
sign and performance. As to marketing con-
siderations, it compares the characteristics of the
numerous IC structures devised to date in terms
of economics and logistics. A volume in the
Motorola Series in Solid-State Electronics. 198
bA pages, 7 x 10, illustrated. $8.95, clothbound.
.~ Circle the reader-service number below for 15-
day examination copies. CIRCLE NO. 173

Hayden Book Company, Inc.

116 West 14th Street
New York, N.Y. 10011
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-Service Card.
(Advertisement)
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King of Korrelators® Conquers Fuzziness

UC-201C calculates fastest, is most sensitive, and
has the finest time resolution of any digital correlator.
A complete time-domain measurement lab for real-
time auto/cross correlation, signal enhancement,
probability. For underwater acoustics, fluid dynamics,
medical, noise/vibration analysis. Exact time meas-
urements with digital dial; computes integral & differ-
ential of any stored function; pre-computational delay
built-in (up to 8192 samples optional); zero time can
be at center of display; sampling increments 15 usec
to 2 sec; complete ext. (computer) control plus digital
outputs; built-in test signals check all modes; small,
portable, easy to use. Many options. AT et

Ubiquitous® fine focus 512-points

federal scientific X ~ P

Federal Scientific Corporation
615 West 131st Street, New York, N. Y. 10027

b oAl R R SR
New Brochure Describes Low-Cost Power Supply Systems

A new brochure by Transistor Devices offers designers
and engineers technical data on its expanded range,
multiple output, X-L Series of power supplies. Such
features as short circuit protection, remote sensing,
adjustable outputs and 0.259% regulation, with out-
puts of 1-30V and current levels of 0.7 to 8 amps
give designers a wide selection of models priced from
$48.50 to $115.00.

X-L Series

CIRCLE NO. 175

Transistor Devices, Inc.
85 Horsehill Road, Cedar Knolls, N. J. 07927
Tel. (201) 267-1900

W e aR S e T
PC Drafting Aids Catalog

Thousands of time saving, cost saving artwork
ideas are found in the By-Buk P-50 catalog of
pressure sensitive printed circuit drafting aids.
With the most practical artwork patterns for: TO
cans, multi-pads, dual-inlines and flat packs fea-
tured. Donuts, connector strips, teardrops, ovals,
tapes, tees, elbows, etc., by the hundreds are in-
cluded in the most comprehensive list of sizes.
Opaque black, transparent red and transparent
blue materials for one and two-sided board de-
signs. For a free copy and samples, write today.

CIRCLE NO. 176

A By-BUK

By-Buk Company
Subsidiary of Webtek Corp., 4326 W. Pico Blvd.
Los Angeles, California 90019 (213) 937-3511
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He beat
the big one

-Heart Attack

This farmer is back at work because
coronary care units, new drugs and
modern methods of rehabilitation
now help return more cardiacs to
productive life.

Most heart attack victims survive
first heart attacks. Of those who do,
4 out of 5 return to work.

Your Heart Fund dollars helped
make this progress possible.

For more benefits in treatment and
prevention. ..

GIVE...

so more will live Z

HEART FUND

Contributed by the Publisher
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Thin-Trim® variable capacitors are
designed to replace fixed tuning
techniques. Applications include
crystal oscillators, CATV amplfiers,
communication and test equipment.
Series 9410 has high Q’s with five
capacitance ranges from 1.0 - 4.5
pf to 10.0 - 50.0 pf. Johanson
Manufacturing Corporation, Boon-
ton, N. J. (201) 2232676

INFORMATION RETRIEVAL NUMBER 181

New and current products
for the electronic designer
presented by their manufacturers.

Tucker 550 MHz Frequency Counter.
9 full digits with a resolution of |IHz
the Tucker 5509 Counter is a tiny,
low-cost and simple to operate
Counter. Aging Rate is 1 x 10-~/day.
Price $950. Send for free catalog.
Tucker Electronics Company, P. O.
Box 1050, Garland, Texas. (214)
348-8800.

INFORMATION RETRIEVAL NUMBER 182

RCC Dual Silicon Single Phase
Bridge Rectifiers — Two 1.5 Aav
bridge rectifiers in one 8 pin plug-
in base. Volt. Rat. —50 to 800V.,
Max. Serv. Appl., 1-99 quant. $2.95
to $6.00 dep. on Voltage. Rectifier
Components Corp., Freeport, NY.
Tel: 516 868-0470

INFORMATION RETRIEVAL NUMBER 183

%—-—~—»B
-3 -* ; L 5K

EEP AHY10 MAGNETIC DIODES
change internal resistance as func-
tion of external magnetic field.
AHY10A passes 1mA at BV with
sensitivity of 0.75 — 1.0V/kG.
Four types. Numerous uses. 8-page
application note, full data avail-
able: European Electronic Products,
10180 W. Jefferson, Culver City,
Ca. 90230 213/838-1912

INFORMATION RETRIEVAL NUMBER 184

EC2 offers over 200 “DIP Series”
Lumped-Constant Delay Lines with
delays from 4 to 150 nanoseconds.
Packaged in a low silhouette, epoxy
encapsulated, 14-pin dual in-line
configuration, DIPs feature either
fixed or tapped delays. Engineered
Components Company, 2134 W.
Rosecrans Avenue, Gardena, Cali-
fornia. 90249. (213) 321-6565.

INFORMATION RETRIEVAL NUMBER 185

Synchronous Tape Transports offer
IBM compatibility, high performance
and low price. 6.25 to 45 ips. 7,
814, and 10 inch reel size. Power
fail braking and edit capability
standard. Available with PDP-8, PDP-
11 and NOVA interfaces or dual buf-
fers for asynchronous operation.
DIGI-DATA CORPORATION, Bladens-
burg, Maryland (301) 277-9378

INFORMATION RETRIEVAL NUMBER 186

Advertisers wishing to re-
serve Quick Ad wunits
should note the following
mechanical requirements:
Specs—Supply glossy
photo of product and ap-
proximately 40 words
which will set mo more
than 10 lines of 34 char-
acters each. AFTER
SUBMISSION NO COPY
CHANGES CAN BE AC-
CEPTED. Quick Ads cost
only $300 per insertion,
less for frequency adver-

tisers.

RATES:

1x
$300

7%
$280

13x
$255

19x
$250

26x
$245

39x
$240

52X
$235

104x
$230



Tung-Sol ° i
Bridge Rectifiers -

iy eroduct mdex]

Thermal Efficiencies

Information Retrieval Service. New Products, Evaluation Samples (ES), Design Aids
(DA), Application Notes (AN), and New Literature (NL) in this issue are listed
here with page and Information Retrieval numbers. Reader requests will be
promptly processed by computer and mailed to the manufacturer within three days.

Junction sizes and assembly
techniques comparable to
those used for discrete
power rectifiers, are em-
ployed in the manufacture of

Tun'g.-SoI modular bridge Category Page IRN Category Page IRN
rectifiers. As a result, Tung-
Sol bridges offer superior Data Processing Modules & Subassemblies
overload capacities, greater comm. systems (NL) 80 342 accelerator 66 256
thermal efficiencies and in- converter, format 76 323 amps, log if (NL) 82 361
creased reliability data sets (NL) 82 357 converter, d/a 65 250
T interface, printer (NL) 82 352 converters (NL) 82 350
] microwave antenna (NL) 82 356 converters, .multiplying 67 257
minicomputers (AN) 78 332 divider, analog 65 252
modems (NL) 80 347 filters, active 66 253
modems (NL) 82 359 oscillator, sine (NL) 80 345
multiplexers, S-TTL 69 260 pen motor 66 254
G paper tape systems (NL) 80 343 power modules (NL) 80 348
. . printer, TTY 76 322 power modules (NL) 82 355
NEW! _8'50 se"es_osmgle phase processor, serial 744l 267 power supplies 66 255
DC ratlng.—IOA@75 C. Forward rf products (NL) 82 354 transformer, isolation 67511258
surge rating—300A @ rated load. scanner, data 76 321
Ratings from 50 to 600 PRV per leg. scanner, strain-gauge 76 320
Epoxy case construction. shift registers 69 261 .
new literature
ICs & Semiconductors amps, log if 82 361
comparator 71 268 | parrier block 82 353
counters, divide-by-N 68 259 | communication systems 80 342
d/a converter 70 265 | converters 82 350
drivers, BET-swnch 71 ggg data sets 82 357
: ! gate, EX-OR TTL 70 DIP socket cards 80 344
NEW! B-40 Series—Single phase multiplexers, S-TTL 69 260 | fijters, RFI 82 351
DC rating—15A @ 75°C. Forward op amp, triple 72 269 | instruments 80 339
surge rating—300A @ rated load. phototransistor 72 270 | interface printer 82 352
Ratings from 50 to 1,000 PRV per e e 75 387 | microwave antenna T
e modems
leg. Epoxy case construction. ggg i ;g §23 iyl 82 gzg
: S oscillator, sine 80
Other Tung-Sol Bridges shift registers 69 261 | paper tape system 80 343
(With Higher Ratings) thyristor 70 263 | plugs and sockets 80 338
) 2 transistors, power (NL) 82 358 power modules 80 348
- power modules 82 355
Instrumentation rf products 82 354
amplifier, lock-in 77 327 SCRs 82 360
calibrator, oscilloscope 77 326 servo controller 80 341
instruments (NL) 80 339 | switches and relays 80 349
modems 80 347 | switches, slide 80 336
monitor, SerlalARllt 77 324 | terminal blocks 80 340
B-10 Series— Single pha oscilloscopes (AN) 78 334 | transistors, power 82 358
DC i @ b Fogard | | PhoseTiter @A) 78 333 | T 2 3
surge rating—400A at rated load. gt st e wire-wrap tools 80 | 837
50 to 1,000 PRV per leg. Microwaves & Lasers
§ . amp, traveling-wave 74 303 . .
B 20 se"es —Thl'eeollhase amplifier 74 300 appllcatlon notes
DC rating—35A @ 55°C. Forward amplifiers. high pow 73 974 -
: friions, igh Power t ts 78 335
surge rating—400A @ rated load. amplifiers, hybrid 75 * 3077 A aE0EeHC ICOMPORENIS
P v Y minicomputers 78 332
50 to 1,000 PRV per leg. antenna, spiral 75 808 | ok
L pes 78 334
< brigpes, i 73 275 | Dhase jitter 78 333
Write for complete information. coupler 74 302
digital system 73 273
Wi S comwnon | | S e 0
diodes, IMPATT 74 304 .
630 West Mt. Pleasant Ave. Livingston, N.J. 07039 driver, switch 74 305 evaluatlon Samples
TWX: 710-994-4865 PHONE: (201) 992-1100 filters, EMI/RFI 74 301 clips, mounting 78 331
S S U‘;‘ngg"'“ d microwave antenna (NL) 82 356 insulators 78 328
Dl i oscillators 73 272 | plastics, conductive 78 329
rf products (NL) 82 354 terminals 78 330

INFORMATION RETRIEVAL NUMBER 66
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MAKE YOUR CONNECTIONS: FAST. With
Molex standard and miniature connectors.
They’re easier to work with. Simplify wiring.
Speed production. Save assembly steps.
Make installation and servicing extra easy,
too. This is why circuitry idea men every-
where are making connections with Molex.
From one circuit to 104 or more. Production
keyed and available in a variety of colors to
meet design requirements. Molex has the

INFORMATION RETRIEVAL NUMBER 247

M158A

connector. Plus the design and engineering
capability to solve the most complex wiring
problems . . . fast. For a colorful free sample
of the Molex connector write: Molex Incor-
porated, Lisle, Illinois 60532. ... Or

you can make connections by

calling (312) 969-4550.

.« Creating components that
simplify circuitry

molex

\ 4




Control what you're doing
...with RCA Thyristors.

Cut tune-up requirements in marine en-
gines with RCA SCR's designed-in as part
of capacitive discharge ignition systems.
Use 40655 (illustrated below) for 100 Am-
pere surge and high di/dt capability. Volt-
ages to 600 V are standard.

From simple time and temperature dis-
plays to scoreboards in sports arenas, your
indicator board circuits should include
RCA. For electronic accuracy and solid-
state reliability, pick the 40530 family for
low-level logic circuits. For heavier surge
capability, select plastic VERSAWATT
types such as 40668 and 40669.

For more information on these and other RCA thyristors, see your local RCA
Representative or your RCA Distributor. For technical data on specific types,
write: RCA Solid State Division, Section 57H-3 /UR15, Box 3200, Somerville, N.J.
08876. International: RCA, Sunbury-on-Thames, U.K., or Fuji Building, 7-4,
Kasumigaseki, 3-chome, Chiyoda-ku, Tokyo, Japan. In Canada: RCA Limited, Ste.

Anne de Bellevue 810, Quebec.

Handle oven heater loads reliably with
RCA-40661, 30 A triacs. Use RCA-40706,
30 A triac in conjunction with RCA zero
voltage switch CA3059 for precise tem-
perature control. Choose RCA-40669
VERSAWATT or 40902 ISOWATT for
electric top burner controls.

In home comfort systems — heating, cool-
ing, humidifying, and pollution control
equipment — use the solid-state techniques
that offer reliability in interfacing low-
level logic with high power motor con-
trols. Choose your devices from RCA:
40530, 2N5445, 40918, 40868 and
40869, all designed for new and improved
systems.

INFORMATION RETRIEVAL NUMBER 248

40640, 40641, and 40888 and 40889,
proved in hundreds of thousands of TV
sets, take the critical aspects of design out
of horizontal deflection circuits. SCR's are
the superior approach world-wide. Investi-
gate, too, RCA’s full line of diodes:
40642, 40643, 40890, 40891.

With 30 A and 40 A triacs to choose from,
you can select the proper device to control
the high intensity lamp in your photo-
copier. RCA can easily adapt any standard
stud or electrically-isolated stud package
to a custom package configuration to meet
your needs as well as UL requirements.

RGNS

products that make products pay off



