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Keeping electronics cool pays off cost. But unfamiliar and often
in longer equipment life. Trends unqualified or ambiguous specs
to higher packaging density and hamper cooling-device selection.
power dissipation demand tight For tips on how to evaluate your
specification for lowest cooling design problem, see page62.




..and they’re off the shelf!

PICO Electronics’ patented con-
struction combines mass produc-
tion with the utmost in reliability
to produce the smallest possible
transformer.

These little giants handle up to
600 milliwatts at 1 KHz and 1.5
watts at 10KHz. They cover the
frequency range of 300Hz to
250KHz. Primary or Secondary
impedances of 3.2 ohms to 250K
ohms. Pulse applications .05us to

100ps. Construction can be TO-5
plug-in, insulated flexible leads or
flat pack ribbon style.

Size variations from 14" dia. x 14"
ht. to 114," dia. x 14" ht. Special
designs with 14" dia. and .180" ht.
Pico Electronics is a Q.P.L. source.
All transformers are hermetically
sealed in a metal case and in strict
compliance with MILT-27 specifi-
cations. Every Pico device has the
added reliability feature of being

do 20

guaranteed for 25 cycles of ther-
mal shock (MIL-STD-202D, meth-
od 107C).

Industrial and Commercial de-
signs are also available for max-
imum economy.

Ower 600 standard transformers
to choose from...Delivery—stock
to one week...specials take a little
longer — 9 days.

Send for free 36 page catalog,

PICO Electronics, Inc.

50 South MacQuesten Pkwy., Mt. Vernon, New York 10551 « Telephone 914-699-5514
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YOU HUM THE TUNE,

EXAR PLLWILL SING IT

We have the broadest chorus line of Phase Lock Loop
circuits available today. Take a brief look at our ever-
expanding PLL line:

The XR-210 is designed for FSK Modulation and De-
modulation and features a self-contained output logic
driver, compatible with RS-232C requirements.

Use the XR-215 for FM or FSK demodulation, frequency
synthesis and filter tracking. It has a 5V to 26V supply
range and 0.5 Hz to 35 MHz frequency bandwidth. Whats-
more, it's bipolar logic compatible.

The XR-S200 is a do-it-yourself building block. With
this you design your own PLL circuits by selecting ex-
ternal connections and components. You get instant pro-

totypes with minimum fuss and costs.

Moving right along . . . the XR-567 PLL is designed for
tone and frequency decoding. It has a bandwidth adjust-
able from 0 to 14%, sinks up to 100 mA of load current
and has a logic compatible output. Our dual version, the
XR-2567, is a real hummer with even better temperature
tracking and matching characteristics. Power supply re-
jection is improved by an order of magnitude over the
single version. The dual outputs can switch up to 100 mA
at 26 volts.

All together now. We would like to send you the com-
plete musical score on our PLL products. Our data sheets
are good and they're filled with applications data. Write
now, write.

EXAR SPEAKS YOUR LANGUAGE

N £ 4
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R-OHM CORPORATION

EXAR INTEGRATED SYSTEMS

P.O. Box 4455

Irvine, CA 92664
Telephone: (714) 546-8780
TWX: 910-595-1721

Ronm

QUALITY - RELIABILITY

R-OHM ELECTRONICS GMBH
EXAR INTEGRATED SYSTEMS

MuhlenstraBe 70

4051 Korschenbroich
Telefon (02161) 298 05
Telex 852330 rohm d

MEMBERS OF THE INTERNATIONAL R-OHM GROUP
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SURPRISE!

HP displays are bigger than ever!

Now you can get a big, readable 0.43 inch LED display without
sacrificing the simplicity and economy of single chip per segment design.
Bright enough to clearly see 20 feet away. HP’s 5082-7750 series
display features the same wide viewing angle, excellent readability and the
same pin configuration as our 0.3 inch 5082-7730 series displays.
Just $3.50 each in 100 quantities’ —
Contact Schweber, Hall-Mark or the Wyle Distribution Group for HEWLETT ﬁ PACKARD

immediate delivery. Or, write us for more details. This is one

display you won’t want to miss.
§ Sales and service from 172 offices in 65 countries.
01403 *Domestic USA price only. 1501 Page Mill Road, Palo Alto, California 94304
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-~ From CPU
8080 Microcom

Intel's new 8080 n-channel microcomputer is here —
incredibly easy to interface, simple to program and with up
| to 100 times the performance of p-channel
" MOS microcomputers.
Best of all, the 8080 is real —in production
at Intel and available in volume quantities,
today. It's also available through distributors
along with a growing line of peripheral
circuits and a new version of the
'l Intellec 8, a program and hard
ware development s
system for the 8080, '
all supported with software
packages, design documenta-
tion and manuals, and backed

‘ ey
B = e
= 2

by more than 100 man years \e —

of microcomputer expertise. _ ,. ‘
The 8080 is the inevitable e 6
successor to complex custom 5 f
MOS and many large discrete
logic subsystems. It is the
industry’s first general purpose
n-channel microcomputer and
the first high performance
single-chip CPU, with extremely
simple interface requirements and
straightforward programming. It runs a
full instruction cycle in 2 microseconds.
As such, the 8080 extends the economic
benetfits of Intel's p-channel microcom- \
puters to a new universe of systems that need
fast, multi-port controllers and processors. These
systems include intelligent terminals, point of sale
systems, process and numeric controllers, advanced

sedice



to software, the

puter is here.

calculators, word processors, self-calibrating instruments, data loggers, communica-
tions controllers, and many more.
You can use 256 input and 256
output channels, handle almost
unlimited interrupt levels, directly
access 64 kilobytes of memory,
and put many satellite 8080 proc-
essors around a single memory:.
Interfacing is minimal and
design is easy with the 8080
because all controls are fully
decoded on the CPU chip PERIPHERAL CIRCUITS

itself and inputs and outputs are TTL g
compatible. There are separate data, 8212
address and control buses. 8201

The 8080 microcomputer has INTEL 8080 PRODUCT FAMILY
/8 basic instructions, including the
8008 set plus new ones that make possible such features as vectored multi-level
interrupt, unlimited subroutine nesting and very fast decimal and binary
arithmetic.
Program development for the 8080 can be done either on a large
computer using the Intel software cross products (PL/M systems language
compiler, macro-assembler and simulator), or on an Intellec 8 development
system with a resident monitor, text editor and macro-assembler.

The new 8080 product family includes performance matched peripheral and
memory circuits configured to minimize design effort and maximize system
performance. Large, low cost RAMs, ROMs, PROMs and I/O devices are available -
now and we will soon announce other 8080 LSI support circuits.

The 8080 is easier to use and more economical than any high performance
microcomputer in sight. It's here now, in volume, from the inventors of the micro-
computer and the people who lead the industry in production and design support.

Intel Corporation, 3065 Bowers Avenue, Santa Clara, California 95051.

(408) 246-7501.

AVL: NOW
AVL: NOW
AVL: NOW
AVL: 3RD Q
AVL: 4THQ

|nte| Microcomputers. First from the beginning.
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CABLE-BILITY

WOVEN'S FLAT GOT IT!

Ribbon Cable
IC Interconnects
Custom Harnesses

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

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

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

WOUEN ELECTRONICS

P.O. Box 189 Mauldin, South Carolina 29622
803/963-5131
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(across the desk )

JEDEC registration
defended as effective

From “Focus on Power Semicon-
ductors” (ED No. 23, Nov. 8, 1973,
p. 80), one might infer that EIA/
JEDEC registration generally fails
to ensure interchangeability of de-
vices.

While this failure may occur in
isolated instances, JEDEC regis-
tration is well-accepted in the in-
dustry as a generally effective sys-
tem. Many engineers will argue
that the only way to ensure inter-
changeability is to apply a use test
in the specific application. How-
ever, in lieu of this impracticable
solution, standardization and regis-
tration offer the best approach,
and succeed in the vast majority
of cases.

Undoubtedly you are aware that
JEDEC committees meet regularly
to establish standards, to formulate
precise definitions, to devise reg-
istration formats that are adequate
without being unduly cumbersome,
to clarify test methods, and to en-
gage in other activities that will
ensure device interchangeability.

When shortcomings are noted,
revisions are made. Recent for-
mats, for example, require specifi-
cation of both a minimum and a
maximum f,.

You state that another problem
arises when some manufacturers
resist a change in registered speci-
fications proposed by another man-
ufacturer,.

Whether the proposed change
would tighten or relax the specifi-
cations, the company proposing the
change can take out a new registra-
tion number—if all the manufac-
turers aren’t willing to accept these
changes on a device already regis-
tered and in production at several

facilities. Unanimity is a prereq-

uisite for reregistration and must
continue to remain so.

F. S. Stein, Chairman

JEDEC Solid State Products

Council

P.O. Box 1104
Kokomo, Ind. 46901

‘TF 2370 is a fine
instrument, but-’

In the New Products columns
and front cover of the April 12
issue, the Marconi Instruments TF
2370 spectrum analyzer is de-
scribed (ED No. 8, “Spectrum
Analyzer Outperforms Rivals in 7
Areas—at a Price, p. 137).

From the account and after ob-
serving the equipment at the IEEE
show, I have concluded that the
TF 2370 is a fine instrument, but
the claim that it “zooms ahead of
all others in performance in at
least seven key areas” is question-
able in three of these areas:

1. The Ailtech 707 has 100 dB
of display dynamic range, yet the
TF 2370’s 100-dB display dynamic
range was claimed to be “highest
by 30 dB.”

2. The 707 has a maximum cw
input of £20 dBm with 0 dB of rf
attenuator setting, and +33 dBm
cw input with 20 db or more of rf
attenuator setting. The TF 2370
maximum input of +25 dBm was
claimed to be “highest by 12 dBm.”

3. The Ailtech 707 has a speci-
fied i-f filter factor of 5 to 1 and
is typically 3.6 to 1 (ratio of 60
dB to 3 dB bandwidths) due to
eight poles of crystal filtering. Yet
the TF 2370 filter factor of 10 to 1

(continued on page 11)

Electronic Design welcomes the opinions of its readers on the issues raised
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 signed. Names will be withheld on request.
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HYBRID- [:IIII:IIH
DESIGNERS

ACTUAL SIZE

v \a.t S
9402 9410 PC 9401

THIN-TRIM capacitors are a new
development in miniaturized vari-
able capacitors for application in
circuits where size and performance
is critical. The Thin-Trim concept
provides a variable device to hybrid
circuit designers which replaces
fixed tuning techniques and cut and
try methods of adjustment.

FEATURES

¢ Low profile for
HYBRID CIRCUIT applications.

* High capacity values for
BROADBAND applications.

¢ High Q - low capacity values for
MICROWAVE applications.

U.S. Patent 3,701,932

MANUFACTURING CORPORATION

ROCKAWAY VALLEY ROAD
BOONTON, N.J. 07005
PHONE (201) 334-2676

TWX 710-987-8367




decoding the codes




With ever-changing technology and increasing demands for innovative
products, more precise safety guidelines are a must.

Belden knows the codes, standards, requirements and limits of
acceptability in the wide world of industrial wire, cable and cord. As supplier
of thousands of standard items for electrical, electronic and automotive
needs we can readily help you select the right product for the job. Belden
products meet or exceed industry code needs. And we can custom design
and manufacture complex cable configurations to meet the most demanding
specifications. If a code is puzzling you, or you have an application where
you're not sure what the standards are, check with Belden. We cope with
codes every day.

If you want answers right now, phone:

(312) 887-1800, Transportation Division

(312) 681-8920, Electrical Division

(317) 966-6681, Electronic Division e

Or write Belden Corporation, 2000 South Batavia Avenue,
Geneva, lllinois 60134.

H-3-3




Dow Corning silicones
protect this Time Computer
against a 2,500-g impact.



They also protect against heat,
moisture and thermal shock.

This Pulsar computer circuit uses
Dow Corning silicones for shock
protection, for positioning individual
components, and as a moisture bar-
rier. They all help Pulsar maintain
an accuracy of =5 seconds per
month. A major production advan-
tage with silicones: only one hour
primary cure is required before
further assembly work. Yet if a cir-
cuit element is improperly placed or
doesn’t test out, the clear sealant
can easily be cut away and the indi-
vidual component replaced without
complete rework. Circle No. 121.

ICs, MOS, CMOS, and other de-
vices made with flame resistant sili-
cone molding compounds provide in
many applications the reliability of
hermetics at about 13 the cost.
These compounds are superior in
moisture resistance, thermal life and
electronic stability over other plas-
tics. Their heat resistant and shock
protective qualities make them
especially valuable in the unusually
harsh environments of automotive
applications. And molding cycle
times are as short as 30 seconds.
Circle No. 122.

Pulsar units withstand 2,500 g's, sym-
bolized by this strobe illuminated scene.
Courtesy Time Computer, Inc., subsidiary
HMW Industries, Inc.

*Trademark of HMW Industries, Inc.
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For cooling high-density, high-
performance modules, silicone
fluids thin out very little, and silicone
heat-sink compounds won’t melt.
This results in more effective heat
dissipation, required in high-voltage
power supplies operating over a
wide temperature range. Circle 123.

Silicone rubber insulated wire
and cable, used in nuclear power-
plant instrumentation and controls,
provide reliable service in applica-
tions to 260 C without gumming or

melting. And they continue to func-
tion even after a fire because of their
nonconducting ash. Circle No. 124.

These electronic-quality silicone
products are representative of a
complete line of silicones that have
inherent properties making them
ideal protectors for almost every
circuit/system.

Send today for ““Silicones for
Electronic Design,’” a 24-page bro-
chure full of special applications
for improving electronic circuits.
Dow Corning Corporation, Depart-
ment A-3202, Midland, Michigan
48640. Or call your nearest
Dow Corning distributor.

Silicones; simply the best way
to protect electronic circuits.

DOW CORNING

DOW CORNING

ACROSS THE DESK

(continued from page 7)
was claimed to be “best of its
class.”

That the Ailtech spectrum-an-
alyzer product line seems to have
been overlooked is difficult to un-
derstand, since it has been on the
market since 1970, described in
ED, EDN, Electronics, Electronic
News, Microwave Journal, Micro-
waves, Telecommunications, ete.,
and 1973 sales were a record high
in the U.S., Canada and Europe.

Possibly the phrase “of its class”
holds the explanation, since there
are differences between the two.
The 707 covers 1 MHz to 12.4 GHz
with decreased sensitivity down to
10 kHz, and it costs $11,900. The
TF 2370 is rated to 110 MHz and
costs $14,750; however, it was only
compared with the HP 8553B fam-
ily, which also differs in quite a
few ways.

Richard T. Knadle Jr.
Engineering Manager
Spectrum Analyzer Products

Ailtech
815 Broadhollow Rd.
Farmingdale, N.Y. 11735

Ed. Note: Obviously we can't
compare a 100-MHz machine with
a 12.4-GHz wunit. The two aren't
intended for the same application.
By the same logic, we’d have to
include 20-kHz analyzers, too, thus

‘opening the flood gates to all an-

alyzers.

When we review products, it’'s
our policy to limit comparisons to
what appears to be the closest
competitive units.

Elliptic-filter idea
needs debugging

The Idea for Design “Multiple-
Feedback Bandpass Circuit Allows
Use of Standard Capacitors in El-
liptic Filter” (ED No. 7, April 1,
1974, p. 76) contains a number of
errors that seriously affect its use-
fulness:

1. In Fig. 1, the ®? terms under
[V,out| both have the same subscript
“n.” This is incorrect.

2. In Fig. 1, the stop-band rip-
ple is diagramed incorrectly. (For
a correct example, see Fig. 1 of

(continued on page 16)
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INTRODUVCING
LITTELITES
FROM LITTELFUSE

SNAP-MOUNT
PLASTIC LITES ; i
For rectangular, %e', and %" 1 ' §° ‘

2}

diameter mounting holes. A

Flex arms insure positive \
retention and protection '
against shock and vibration. |

MINIATURE
SUBMINIATURE N | LAMPHOLDERS
: . For front mounting into *%e’,
LAMPHOLDERS clearance holes. Designed to
Eight series of holders W accept replaceable bayonet based
for front or rear ' e neon and incandescent lamps.
mounting into %", '%2", : L
gr 1742' clearance ~ , h
oles. For use with A
LA
incandescent midge 2 5
flanged base Iamgs. o8 Available with solid state,
i incandescent, and neon
‘_, lamps, Mating holders mount

into %" clearance holes.

The most unique indicator light
and service program ever offered
to manufacturers




We’re out to win you over
to Littelites with top quality,
fast service, and hard facts.
Judge for yourself:

FACT 1. Littelfuse is the only manu-
facturer that offers all four types of
indicator lights, saving you time,
paperwork, and money. %

p B
FACT 2. Littelfuse G
has all new tooling and i
total in-house production ¢
capabilities for
top quality,
better control,
and faster
processing.

¥

FACT 3.
Littelfuse has
a computer-

ized service
center that
can cross
reference,
price, and
provide
availability information
.. all within seconds.

FACT 4. Littelfuse means fast,
prompt delivery.

FACT 5.
Littelfuse has
a Littelites
team of R& D
and sales
engineers

to assist you.

FACT 6. Littelfuse
offers the widest
selection of
packaging

available.

FACT 7.
Littelfuse
g~ offers one-
stop shopping for
your additional circuit

protection and control device needs.

FOR MORE INFORMATION

Contact Littelfuse or your local Littelfuse
representative and

ask for
our ;‘554(9
Littelites

AT LI

Product
Guide or
individual
product
catalogs:

Cartridge Lamps and
Lampholders

Subminiature
Lampholders Cat. No. LL-S574

Miniature Lampholders Cat. No. LL-M574

Cat. No. LL-C574

Snap-Mount
Plastic Lites Cat. No. LL-P574
LI L }([1 E
-
] I I i

Your indication of quality and service

800 E. Northwest Highway
Des Plaines, lllinois 60016
(312) 824-1188

Subsidiary of Tracor
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The new Keithley
Model 168 autoranging DMM...
.vive la différence!

There really is a difference in Digital Multimeters, performances; if you want that bit extra that'll make
and once you've experienced Keithley's 168 you'll your job easier, then vive la différence...here's the
know why we say vive! If you're tired of “general- DMM for you! Send for our DMM Selector Guide or
purpose’ promises that turn into run-of-the-mill call us for demo now. Phone (216) 248-0400.

WEF - OMHME VOLTS-AMPS

KEBETTHEH ILE Y

INSTRUMENTS
U.S.A.:28775AURORA ROAD, CLEVELAND, OHI0 44139

EUROPE: 14, AVENUE VILLARDIN, 1009 PULLY, SUISSE
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Duetoa
major industry breakthrough
it is now possible to automate
the hamburger.

Until now, it was just
too expensive and complex
to use a computer for every-
day, routine jobs.

The new NAKED MINI®/LST

from Computer Automation eliminates this

problem. Because you can now buy this full-
scale 16-bit computer for only $990 in quan-
tities of 200.

What this price breakthrough does for
the hamburger business (or any other enter-
prise) is mind-boggling. Because for the first
time is it economically feasible to run an entire
fast-food operation with one NAKED MINI/
LSI. It can keep inventories of all ingredients
so there’s a minimum of waste. Tell the head
office what to supply, where and when. Pin
down customer preferences in specific loca-
tions. Schedule personnel for peak or slack
business hours. Record receipts and keep track
of the dollar volume per hour.

But that’s only the beginning. Because in
any modern business, your profits depend on
how well you control margin. Our new mini

gives you the power you

need: a full-scale LSI pro-
cessor with 168 instructions,
* 4K x16 memory, plus fully im-
- " plemented input/output for low-
cost interfacing.

And bit by bit, our NAKED MINI/LSI
can take over other operations. Like check-
out and stock control in retail stores. The
bank teller’s job. Gas stations. You name it.

Theres no telling where and how an
OEM can use our pizza-size NAKED MINI/
LSI. Especially since price is no longer the
object. And if all this has whetted your appe-
tite, contact us to explore your possibilities.
Because $990 for a full-blown computer is great
food for creative OEM thinking.

Write or call: Computer Automation,
Inc., 18651 Von Karman, Irvine, California
92664. Tel. (714) 833-8830. TWX 910-595-1767.

THE NAKED MINI' COMPANY
Computer Automation, Inc.

e

*NAKED MINI is a registered trademark of Computer Automation, Inc.
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Non-PCB (polychlorinated biphenyl) . . ‘
polluting. That's new Sprague ECCOL® A-C Capacitors . . .
developed for today’s ecology-conscious world. :

Equipment manufacturers using capacitors with polychlori-
nated biphenyl impregnants are finding that some nations have
prohibited the import of products containing PCB.

ECCOL® capacitors have been designed to meet industry
needs for PCB-free capacitors. They exhibit essentially identical
electrical performance characteristics to those of long-used
askarel capacitors. Their operating life and reliability are also
equivalent. Even the size of ECCOL® Capacitors is similar to
previous designs, except for a slight increase in case height.

Drawn-case ECCOL® Capacitors are available in a wide range
of capacitance values from 1 to 55xF, with four voltage ratings
from 300 to 660 VAC.

For complete technical data, write
for Engineering Bulletin 4550 to:
Technical Literature Service
Sprague Electric Company

. non-toxic . . . non-

45P-4113

347 Marshall Street
North Adams, Mass. 01247

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

(continued from page 11)

“Design Active Elliptic Filters
Easily,” ED No. 21, Oct. 14, 1971,
pp. 76-79.)

3. In Fig. 2, the stop-band rip-
ple is again diagramed incorrectly.
The 0.3-dB passband ripple has no
relationship to the ripple in the
stop-band attenuation.

4. The caption to Fig. 2 says
that the ‘“prototype has a cutoff
frequency of 640 Hz,” but the dia-
gram shows that w,, not f_,, occurs
at 640 Hz. The filter cutoff fre-
quency (where the attenuation
first exceeds the value of 0.3 dB)
is not specified.

5. The Y-axis of Fig. 2 is in-
correctly labeled.

6. What does the 4.4-dB level
signify in Fig. 2?7

7. The title of the article in-
correctly implies that the final el-
liptic filter circuit provides a band-
pass response. The first sentence,
however, corrects any misinterpre-
tation. In my opinion, the follow-
ing would be a better title: “El-
liptic L-P Filter Is Obtained From
Multiple-Feedback Circuit Using
Standard Capacitors.” The fact
that a ‘“synchronously tuned B-P
function is used” is of secondary
importance.

8. The author’s discussion is
vague, terms are not explained,
and no calculation example is
given.

9. In Fig. 1, the resistors be-
tween the positive terminals of A,
and A, and ground have no refer-
ence designation.

10. In Fig. 2, the procedure for
selection of the value of the 0.047-
pF  capacitor, shown across R,
(12.7 k), is not explained.

Edward E. Wetherhold
102 Archwood Ave.
Annapolis, Md. 21401

The author replies

The criticisms are accurate, on
the whole.

In my original manuscript, Fig.
1 was labeled Hw?,/@?; on the volt-
age transfer function plot for the
circuit shown. Point 1 that Mr.
Wetherhold refers to was a typo-
graphical error. Points 2, 3 and 4
are just plain mistakes on my

(continued on page 27 )
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emphasrze this every day at ACD. It’s our
commitment. From art to final assembly we bunld
the very best and we'ye g 1d th ;
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TADA:

No more going from this catalog to
that for different types of interface de-
vices.

We've got it all together (in more
ways than one).

Our new 350-page interface hand-
book.

Interface devices from A to Z pulled
from our many handbooks and put into
one.

Linear, MOS, digital, hybrid, every-
thing.

For yours, (it’s free) write National
Semiconductor Corporation, 2900 Semi-

conductor Drive, Santa Clara, California
95051.

Here’s one for the book.

LF 311 high input impedance com-
parator.

In addition to our industry-standard
LM 111 we've got this new one with high
impedance due to a FET input, which is
unique in the comparator field. On a
monolithic chip.

Here’s some more new ones.

LM 360-361 high-speed comparators.

A pair of high-speed devices that
operate in the 10-15 nanosecond range.
And featuring essentially no speed
change as the input changes (nobody
else has got that, either).

And LM 339A quad comparator.

Half the input offset voltage of any
other comparator: 2mv. And truly com-
patible with CMOS because —alone
among all comparators—it offers the
same advantage that CMOS offers.

Namely, very low power consumption,
and operation over a wide range of
supply voltages.
We make 14 kinds of comparators.
About twice as many as anybody else.
So no matter what kind you may

need, we'll have it for you.
Ta da!

National Semiconductor Corp.. 2900 Semiconductor Drive, Santa Clara, Calif. 95051; Scottsdale, Ariz. (602) 945-8473, Mountain View, Calif. (415) 961-4740
Sherman Oaks, Calif (213) 783-8272,; Tustin, Calif. (714) 832-8113; Miami, Fla (305) 446-8309: Chicago. Ill. (312) 693-2660: Indianapolis. Ind. (317) 255-5822
Lenexa. Kan, (816) 358-8102. Glen Burnie. Md (301) 760-5220. Burlington, Mass. (617) 273-1350. Farmington, Mich. (313) 477-0400; Minneapolis, Minn. (612) 888-4666
Englewood Cliffs, N.J. (201) 871-4410; Syracuse, N.Y (315) 455-5858, Dayton, Ohio (513) 434-0097; Dallas, Tex. (214) 233-6801
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SEE THE INTERFACE FOREST

For a logical look at interface problems, consider Signetics. Interface
devices in depth. Priced to move. Moving in carloads.

Beyond our host of industry standard interface circuits, Signetics’
own family of dual high speed comparators is light years ahead.
They've smashed the barriers of speed vs. input parameter tradeoffs
and packed high speed TTL gates with a precision linear amplifier on a
single monolithic chip. Our full spectrum of interface circuits covers
A/D conversion, memory sensing, optical data coupling and ECL/TTL
combinations with elegant solutions to a whole gamut of interface
problems.

Signetics finds solutions to problems before others will even
tackle them. Like our 8T23-8T24 combination
for IBM channel-to-control interface, or the
8T26 which cuts out a bunch of circuitry in
high speed, bi-directional, tri-state bus trans-
ceivers. Within the 8T family, there are
built-in latches, tri-state outputs,
built-in hysteresis—a slew of

ELECTRONIC DESIGN 14, July 5, 1974




(BECAUSE OF THE TREE).

dam busting solutions for simpler, more reliable systems. Low
current PNP inputs give greater design freedom and you can
interface with any data source—TTL, memories and MOS micro-
processors. It's all spelled out in our information package.

Whatever you're interfacing, you can
count on Signetics. Before you accept a
tradeoff in design, or in price or in delivery,
give us a call.We're specialists in solving

problems and if we haven't hit yours

yet, we'd sure like to try.

SiljNDLiCS
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The Rolm 1602 has the power

to get your program off the

The 1602 is loaded with power features. 450 nanosec-
ond semiconductor memory read cycle time. Memory
expansion to 256K words. Dual Port memories. Float-
ing point hardware. Stack processing. Double precision
arithmetic. 32-bit instructions and powerful interrupt
processing.

We could go into detail on how each of these features
improves your system . . . but better yet here are five
ways the 1602’s power improves your overall program.

1. Reduce programming costs. The 1602 allows
you to program in less time because you have more
power per instruction. In addition to-ingtruction power
ROLM also provides a wide selection of documented
software proven in over 8000 commercial and military
installations.

2. Reduce risks. You don’t have to worry about un-
derestimating size of computer with the 1602. With
its execution speed and expandability, there’s plenty
of computer to do the job. You can get out of speed
binds with our semiconductor memory or custom mi-
crocode. And don’t worry about memory binds with
our ((fxternal memory which is expandable up to 256K
words.

3. Reduce I/0 processing problems. With the 1602
power, the expanded interrupt structure, the DMA,
and Dual Port memories you can handle more data
on your computer system. To aid you in utilizing this
I/0 power, ROLM has available over 30 general pur-
pose interfaces for the 1602. Your special interfaces can

An Equal Opportunity Employer

NG

For $18,750
the 1602 Ruggednova is the most powerful,
yet lowest priced mil spec,
16-bit processor with 8K of memory
on the market

0

1602 AUGEEDNOVA
[ T

even be placed right inside the 1602 with no time lost
in designing an extra chassis or power supply.

4. Reduce hardware costs. A lot of the extra hard-
ware normally needed can be eliminated since the 1602
has the power and capacity to do a wide range of tasks.
You can reduce your costs by reducing the number of
computers needed, not to mention the fact the 1602
is the least expensive full mil-spec machine available.

5. Avoid qualification tests. The powerful 1602
Ruggednova has already met Mil-E-5400 airborne en-
vironments, Class II; Mil-E-16400 shipboard environ-
ments, Class I; and Mil-S-901 for high impact shock.
Its military name is AN/UYK-19(V). The 1602’s per-
formance is qualified and guaranteed after delivery
with a 90-day warranty. This saves a lot of your time.

These are just a few of the ways the 1602 takes the
risk out of selecting the right computer. If you would
like those specific technical details we mentioned about
the 1602, drop us a line . . . or, if your program needs
to get off the ground faster, call:

CORPORATION

Regional Sales Offices: Boston 617-237-5752; Cincinnati/Dayton 513-874-5406;
Dallas 214-661-8905; Los Angeles 213-784-8500; New York 914-297-9533; Palo
Alto 415-965-2224; Washingten, D.C. 703-893-2696.

Domestic Representatives: Colorado 303-355-3521; Kansas 913-362-0919; Mis-
souri 314-895-4100; Washington 206-624-9020.

18922 Forge Drive
Cupertino, Ca. 95014
(408) 257-6440

TWX 910-338-0247
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Take all the ideas you ever had about If you have a solid background in

systems engineering. electronic systems engineering, and
Put them into a highly sophisticated you'd enjoy following your solutions to
technological environment. their ultimate implementation, let us
And stir well. know about it.

At the Communication Systems

Division of GTE Sylvania, your ideas are The Communication Systems Division
conceptual ingredients. can offer you an outstanding opportunity

to expand your professional horizons in

CSD is a highly integrated systems ® the conceptual design and operations
engineering and systems management analysis of advanced command and
proving ground. control and communication systems.

A professional challenge.

An opportunity to assume an
entirely new magnitude of : ' e
To investigate these opportunities,

involvement, in an atmosphere 5 2
that recognizes innovative senc'! your resume including salary
solutions and independent thinking. history to James D. Gerraughty,
GTE Sylvania,
Communication Systems Division,
189 B Street,
Needham, MA 02194

It's your expertise.

Your talent and creativity.

Your ideas at work on some of the ===
most advanced projects in state-of-the- =
art systems architecture
and conceptual
systems engineering.

W 4
o

!

An Equal Opportunity Employer M/F

COMMUNICATION SYSTEMS DIVISION

SYLVANIA

INCORPORATED
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EVEN THE BIGGIES HAVE TO BEAT THEIR OWN DRUM
SOMETIMES.

the fact that we’re one of the top three
§” manufacturers of modular regulated DC power
supplies. What does that mean to you? Plenty! ACDC ™
Electronics provides one of the most extensive lines of standard "§
power supplies in the industry...over 500 models ranging from
approximately 6 watts to over 500 watts. There are five series in
§ our series-pass power supply line. Of these, the most popular is the Y
OEM. Although they are known for their economy, these OEM power 8
supplies offer the same reliability you have come to expect from all ACDC &
products. Our new high efficiency switching power supplies offer the latest
in technology. They’re smaller, cooler, and more efficient than series-pass supplies
and operate quieter and more reliably than most other competitive models.
And, there’s even more for us to “boom” about. ACDC’s ability to tailor
a power sufpply to specific apﬁllications is virtually unlimited. Some typical §
units range from miniature 400 Hz airborne power supplies to 3000 amp power
systems for state-of-the-art computer complexes, incorporating such features
as auto-progression, margining, sequencing, transistor switching, phase control
and series regulation as well as special packaging configurations. Com-
plete information is contained in our new 1974 catalog.To get your personal
copy, just write to us on your letter- head, or, if our short form catalog
is enough, just circle the reader service number. Like the broken §
[y drum, you just can’t beat ACDC power supplies.

Name

Company Name

Address

City State Zip code

acdc elecironics inc £

Oceanside Industrial Center Oceanside, CA 92054 g%
~ (714) 757-1880 :

INFORMATION RETRIEVAL NUMBER 15
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Industrial designers like the way they look.
Engineers like the way they work.

START  RESET  RESET  RESET
REC 1 2 3

m iy
TV ‘ [ 3
A |

MIX

MAIN PHOTO:
Series 3 (right) and Series 4 (left)

LIGHT m ¥ - LOWER PHOTO:

Series 4, (left) lowest cost, all three
energy levels, snap-in mount.

Series 2, (back) with modular design,
. up to 4 lamps and 4 poles, military
s versions.

AT Series 1, (right) with bushing mount,
Sl panel seal, military versions.

Series 3, (front) the smallest in our
line, with snap-in or matrix mount.

If you've got a particular idea about what a lighted push-
button should look like, we've got four important numbers for you:
Series 1, 2,3 and 4.

They represent one of the biggest selections of lighted
pushbuttons in the world.

So you get to choose from a long list of options, depending
upon the switch you select. Like buttons available in popular,
highly consistent colors. Either transmitted or projected.

Legending includes hot stamp, engraved or film insert, with an

optional hidden legend available. Barriers and housings come in a

choice of colors. Lighting is single or multiple lamp. Mounting

either single unit, strip or matrix. You can also choose between

round or square configurations, and most of them ofter front-ot-

panel relamping without tools. auro
. But your choice doesn't end at the front of the panel. In

back of the button, there are three energy levels available —

solid-state, low-energy and power. You can choose among solder, coo 1B

quick-connect, P.C. board mount or screw terminals. They're all

U.L. and C.S.A. listed, with military-listed variations available.

Circuitry can be single-pole, single-throw through four-pole,

double-throw. With momentary or alternate action.

And, even though each of the four Series has its own
particular advantages, they all have one thing in common: the
kind of reliability you'd expect from the company that pioneered
lighted pushbutton switches.

If you'd like more information on any or all of the MICRO
SWITCH lighted pushbuttons, call toll-free 800/645-9200 (in N. Y.
516/294-0990, collect) for the name of your nearest Branch Office

or Authorized Distributor. M|CRO SWlTCH

FREEPORT.ILLINOIS 61032
MICRO SWITCH products are available worldwide through Honeywell International A DIVISION OF HONEYWELL




THE SWISS CONNECTION.

The Quick-Lok
Multicontact Connector.

To engage the connector, The Lemo multicontact With a satin chrome finish,
just push it straight in. To connector is versatile. Miniature  Lemo connectors complement
disengage it, pull straight out sizes are available with 2,3,4,5, the clean, modern design of
until the lock releases, then 6, 8 or 10 contacts. In addition instruments, components and
continue pulling to remove the to standard cable terminating systems. They are ruggedly
plug from the receptacle. No plugs and panel mounting constructed of machined brass
twisting or turning is necessary. receptacles, adapters, components.

couplers and right angle plugs

e st A complete catalog is

available on request.

The Quick-Lok feature;

Saves space because

finger clearance isrequiredon /55N /* %)

only two sides. 50,0 * Manufactured in Switzerland
Reduces wear on the

connector and cable because
no twisting is necessary.

Grips firmly and remains LE”” ”5” /l:

locked until intentionally 2015 SECOND STREET ¢ BERKELEY, CA 94710
released. (415) 548-1966 e TELEX 335-393
INFORMATION RETRIEVAL NUMBER 17
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Fresh off the;hel , Ribbon cable from Hughes.

It could be as good an idea as penny candy: and have color-coded PVC insulation. You can get
getting your ribbon cable from the same people who 22 to 28 AWG.
crack your tough flat conductor-cable problems. Of course, all our cable comes with Hughes
We offer it by the foot, or as you like it. We not quality built-in. And we handle your order with the
only make it, but we cheerfully cut it, strip it and helpful attitude of one of the most competitive
terminate it for you. companies in the cable business.

Our new ribbon cable comes in widths
from two to 100 conductors. The con-
ductors are round (solid or stranded),

So write us soon. Hughes Connecting Devices,
500 Superior Ave., Newport Beach, Ca. 92663.
Orcall (714) 548-0671.

[ e e e -

XL
c
(1)
X
m
0n

L
HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES

We crack the tough ones.
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Centralab

DErspecives

A new concept in thick film hybrid circuits
lowers cost and broadens applications.

New resistor paints, automated production
and laser trimming aren’t the only reasons that
the NEW PEC™ circuits from Centralab are

the high quality performers engineers demand.

It’s not surprising that the an-
nouncement of a breakthrough in
thick film hybrid technology
should come from Centralab. The
product of a totally new concept
in automated production, NEW
PEC employs specially developed
resistor paints that give these
thick film circuits improved toler-
ance, better TCR, reduced noise
and greater stability during load
life. They offer unmatched relia-
bility, through laser trimming and
computerized pretest and final
testing. Automation means in-
creased production capacity for
high volume orders and faster de-
livery. Complete processing time
— from substrate to finished
circuit — has been reduced from
several days to a matter of hours.
Yet, with all these improvements,
NEW PEC is price competitive
with discrete components.

Ever since 1945, when Centralab
pioneered thick film microcircuit-
ry, they have continued to make
major contributions to the tech-
nology and have been a leading
supplier of thick film hybrid cir-
cuits. With the announcement of
the NEW PEC system, they can
now meet the increasing demands
of present high-volume users and
have extended the use of thick

film hybrids to a whole new range
of applications.

The automated production equip-
ment recently developed by Cen-
tralab engineers brings a new
degree of sophistication to the
art of thick film hybrid microcir-
cuitry. Advanced features like
these can help you apply NEW
PEC thick film hybrids:

® TCR reduced from —1700 ppm/°C
to —375 ppm/°C.

® Resistor tolerance improved from
+10% to *+5%.

® Noise reduced from 15 db to 9 db.

Resistor stability improved 35%.

® Alumina and steatite substrates for
greater strength and better heat
sinking for mounting active devices.

@ Automatic screen printing
insures precise metallization and
resistor patterns.

® Mechanized component and lead
attachment improves reliability 86%.

@ Computer controlled laser pretest
and adjustment. No problems of over-
adjustment, abraded metallizing or
contamination from sand abrasion.

@ All circuits tested before and after
encapsulation.

Centralab’s NEW PEC opens new
vistas for the user of thick film hy-
brids. For full details on how they
can meet the needs of your applica-
tion write Centralab for Catalog

1547, @
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Centralab’s NEW PEC is low-cost, high-
quality thick film circuitry for a wide
range of applications. Automotive elec-
tronics, copiers, point-of-sale terminals,
peripheral computer equipment, instru-
m?ntation and process control are just
a few,

Screen printing is the first step in the
NEW PEC automated process. Sub-
strates are automatically fed through
the printer where precise metallization
patterns are deposited before firing.

Computer controlled laser equipment
provides pretest to insure proper screen-
ing and curing and precise adjustment
of resistors. Resistor trimming is shown
in this view of the laser head.




Centralab
PErspecIves

Rotary
Switches.

Design them in
for multi-circuit
switching needs.

When your best circuit design
requires switching an array
of many circuits, the bene-
fits of rotary switches makes
them the logical choice. Cen-
tralab, with the most com-
plete line, gives you benefits
like this:

® Simultaneous switching of
many circuits by varying the
number of switching decks.

® Choice of index types — for
2 to 24 positions — 15° to 90°
throw.

® Shorting and non-shorting
contacts can be intermixed on
the same section.

® Phenolic, ceramic, glass or
diallyl phthalate insulation —
to match your dielectric
specifications.

® Optional electrostatic
shielding.

Get the facts on total bene-
fits. Write Centralab for
Bulletin 1101SR.

INFORMATION RETRIEVAL NUMBER 20

Centralab
PErspec Va3

Transmitter
Capacitors

Ceramic
dielectric
insert.

Meet Specs For
Extra Reliability
and Save 50%.

When selecting capacitors for
dransmitter equipment, Cen-
tralab can help. Example: one
ceramic dielectric type can re-
place two vacuum types — in-
crease reliability —yet reduce
both weight and cost by 509,
or more. The cup type shown,
meets specs calling for 6000
pf, 10 kV and current ratings
of 100 amps at 500 kHz.

Centralab’s line of special ca-
pacitorsincludes header, feed-
thru, tubular, slug and water-
cooled types — plus custom
designs to meet any spec.

All it takes is a call to
Marty Hedrich at
414/228-2033.

@

CENTRALAB

Electronics Division

GLOBE-UNION INC.
5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

Centralab
RE - - EWEs

CERAMOLITHIC®
FILTERS HAVE

EVOLVED WITH USE

OF EVER HIGHER
FREQUENCIES.

—a=g

MSI and LSI technology
have been shrinking the
world of electronics, dictat-
ing higher, faster frequen-
cies/speeds. With active cir-
cuit elements in intimate
relationship, electromag-
netic fields are straying into
unwanted p