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FOR ENGINEERS AND ENGINEERING MANAGERS

Micro, mini, maxi computers —
They're changing to meet new
demands and many engineers are
finding it difficult to keep pace.
New type architecture, memories,
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peripheral equipment, software
concepts are rapidly evolving.
For the latest trends in computer
design, specification and use
by engineers, turn to page 53.




PRINT QUANTITY SELECTION

Low rejection rate,

low profile and low cost

are putting Dale Trimmers on
more prints and boards than ever.

Dale is putting a lot of things together to make its trimmers a

XEROX better deal for you. Our low rejection rate of .93% (including
uses Dale 8700 items not related to quality) guarantees more productive time
Series Trimmers for you and your people. Our low profile 3/4"” models give you
in its popular a choice of cermet and wirewound elements to precisely
4000 Series Copiers match your functional needs. Both are completely immersion

proof and have pin spacings that shrink packaging require-
ments by interchanging with many larger models. Matter of
fact, Dale trimmers offer broad interchangeability with every
competitive line. And that's something to keep in mind when
you're looking for more depth in your supply situation.

R D E N DA\' ‘ Send for free trimmer interchangeability guide today
%@? - WY S B]"s ...or call 402—564-3131 for complete information.
>
. m DALE ELECTRONICS, INC., 1300 28th Avenue, Columbus, Nebraska 68601
® A subsidiary of The Lionel Corporation. In Canada: Dale Electronics Canada, Ltd
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OEM’s like VIDAR choose HP.

How do you record millions of
telephone calls daily, process this data,
and bill millions of customers monthly —
without any errors? The VITEL division
of VIDAR tackled this problem and
solved it with their unique new telephone
message metering system.

To record the raw data, VIDAR
needed a magnetic tape drive with
proven reliability at a competitive price.
That's why VIDAR chose HP’s 7970E
Tape Drive. They needed the best of
both worlds and knew that HP quality
was the result of 33 years of experience
in engineering and mass production
techniques that lower costs and improve
reliability.

The VITEL system records “one-shot”
data at a telephone company central
office to provide accurate usage

information. For instance, one system
in a major metropolitan area handles 3.6
million telephones in over 100 offices.
The system replaces mechanical message
registers to bring a new level of accuracy
to customer billing procedures.

But OEM’s like VITEL want — and
need — more than rugged construction,
reliable performance, and competitive
pricing.

They want a broad range of data
rates. Like 200,556,800 cpi NRZI,
or 1600 cpi phase-encoded recording
that's ANSI/IBM compatible. And
flexibility, like 7 and 9 track,
multi-density, NRZI and PE; all in one
read-only tape drive.

Plus OEM Specials. Like 50-Hz
230-volt operation. Or personalized
labels or logos. Even different paint on
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the front panel. And how about OEM
discounts, and a one-page OEM
agreement written in plain English.

For the full story call your local HP
sales engineer or write: Hewlett-Packard,
1501 Page Mill Road, Palo Alto,
California 94304; Europe: P.O. Box
85, CH-1217 Meyrin 2, Geneva,
Switzerland; Japan: Yokogawa —
Hewlett-Packard, 1-59-1, Yoyogi,
Shibuya-ku, Tokyo, 151.

PACKARD

22231

HEWLETT

HP sales, service and support in 172 cities in 65 countries.



The best
of both worlds

10 AMP SOLID STATE RELAY FEATURING:
OPTICAL ISOLATION AND ADAPTIVE PACKAGE DESIGN

The new 601-1400 series features LED
optical isolation and synchronous/zero
voltage switching to virtually eliminate
RFI for any resistive or reactive load,
up to 10 amps steady state. 1000%
surge current capability assures
maximum reliability without derating
for the toughest loads — lamps,
solenoids, motors, transformers, etc.
High dv/dt rating assures maximum
output transient immunity. The
601-1400’s sensitive control input is
TTL compatible, accepting drives from
3 to 32 VDC.

Teledyne offers designers the most
versatile package in the industry —

the “adaptive” configuration with either
screw or quick disconnect terminals for
chassis or panel mounting, or solder
pins for PC boards. And the 1”7 x 2” x
.9” size makes it the smallest 10 amp
AC solid state relay available.

Build total solid state reliability into
your equipment with this latest addition
to the Teledyne line of application
engineered relays. Our engineers are
ready to back this product with
complete applications assistance.
Write or phone.

“¥W* TELEDYNE RELAYS

3155 West El Segundo Boulevard Hawthorne, California 90250
Telephone (213) 679-2205
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NEWS

29 News Scope

53 Computer '73 special issue, featuring current trends in computer technology.
Topics covered include: Trends in computer architecture; current state of
the art in memories; the growing use of microprocessors; all about printers
and plotters; current software-hardware concepts; the computer in data
communications and interviews with pioneer designers in the computer area.

37  Technology Abroad

43  Washington Report

TECHNOLOGY

128 Focus on pulse & word generators.

140 Write a Fortran wire-listing program that allows easy data entry, error check-
ing and a variety of printouts. Thousands of nodes can be handled.

144 Consider in-house time-sharing for your engineering computations. You'll get
the benefits of interactive use along with ‘free’ batch time.

148 How to increase computer size without making the machine bigger: Use
virtual storage. Here is a straightforward explanation of this proved technique.

152 Editing problems with your mini? Avoid them by specifying the right tape
transport and by optimizing the timing sequence to prevent loss of data.

156 Cut reference junctions loose in thermocouple scanning systems, and let
the computer calculate corrections. You'll eliminate expensive temperature-
control hardware.

160 Putting an engineer in the wrong is a disciplinary action that requires
tact, says this manager. But a good swift kick to his pride can help set an
engineer right.

164 Ideas for Design

PRODUCTS
175 Computer Conference Product: Synthesizer produces speech with 100-bit/s
input data.

177 Computer Conference Product: Rugged disc-memory accesses in 5 ms.
186 Modules & Subassemblies: Latest 12-bit DAC shrinks size and price.
188 Modules & Subassemblies: DAC linearity error is only +=1/2 LSB.

190 Modules & Subassemblies: V-F modules convert signals over 100-kHz.
192 Modules & Subassemblies: Time-delay relay repeats cycles to 0.19%.
194 Modules & Subassemblies: Log-ratio module handles either voltages or

currents.
199 Instrumentation: Data generator doubles as receiver/comparator.
196 ICs & Semiconductors 206 Microwaves & Lasers
204 Components 207 Packaging & Materials
Departments
ol Editorial: Enter a new computer show—and new hope for the future
7 Across the Desk 214 Bulletin Board
208 Application Notes 218 Advertisers’ Index
209 Design Aids 220 Product Index
210 New Literature 222 Information Retrieval Card

Cover: Designed by Anthony J. Fischetto, photographed by Steve Grohe, courtesy
of Digital Equipment Corp.
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The Sorensen Modulars.
A powerful line-up.

Sorensen Modulars give you maximum choice.
Plus dependability and efficiency. No matter what
your power requirement, count on Sorensen.
From the advanced switching-transistor STM series
to the miniature encapsulated MMs, there's a
Sorensen modular to meet your system specifica-
tions and your most rigid performance demands.

Single Output

STM Series — 40 models. Swn’rchmg-fronsw’ror
modulars that provide twice the _ ;
efficiency of series-pass ==
competitors in half the
space — and eliminate
need for external
cooling. STMs feature
built-in overvoltage pro-
tection; computer-optimized
filtering; 0.05% voltage regulation; output
voltages range from 3.0 (min.) o 56 (max.) Vdc.

PTM Series — 12 models. All solid-state
series-pass modulars that achieve state-of-the-art
power density; deliver more power per cubic
inch than comparable competitive units, ot lower
cost per watt. Features include §E3)
built-in overvoltage protection; /I”_"_l“\\\
highest quality components; E=..2 :
adjustable automatic current e
limiting; 0.05% + 5mV volt-
age fegulation; low ripple
and noise; six voltage levels
to 100 watts.

Dual Output
PTM DUALS Series — 9 models. Dual output

versions of PTM series, with the same advanced
design and construction. Compact, solid-state
series-pass modulars with built-in overvoltage

= protection; feature
tracking accuracy
= 100.2%;voltage
) regulation —.02%;
(¥ transient response
— 50usec. Series
includes +5, —12 volt
model for CMOS applications.

Miniature
MM Series — MMS (single) MMD (dual)
MMT (triple) — 15 models, 4 package sizes.
Designed for maximum rellcblh'ry
in microminiature electronic g
applications. All MM encap-
sulated modulars feature
built-in overvoltage protec-
tion; excellent voltage regu-
lation; single outputs from
5 to 28 Vdc; dual outputs of =12 or =15 Vdc.
Other dependable Sorensen power supplies
QSA Series — 29 models. Modular, wide
range, convection-cooled
power supplies feature excel-
lent operating specifications
plus a wide range of acces-
sories. Models provide outputs
from 3-330 volts and up to 300
watts. Top choice for multi-output systems.
Lab/Systems Power Supplies
SRL Series — 14 models. Low voltage, regu-
lated, solid-state DC power supplies. Rack-mount
style featuring excellent stability, fast response
time over the full load range, built-in overvoltage
protection. Power ranges from 0-60 Vdc and
100 Amps.
DCR Series — 37 models. High performance,
all-solid-state power supplies featuring the
lowest cost per watt on the market. 10 voltage
ranges from 20 Vdc to 30,000 Vdc; 7 power
levels from 400 to 20,000 watts. [deal combina-
tion of economy, reliability and performance.

SORENSEN CATALOG/73 SHHEHSEN

provides fully detailed specifico-
tions for all models of Sorensen
modular and lab/systems power
supplies. Write for your copy. §
Sorensen Company, a unitof the
Raytheon Company, 676 Island
Pond Road, Manchester, N.H.
03103. Tel. (603) 668-4500.

Or TWX71 (}220 1339 re”se”

POWER SUPPLIES

N

See us at Booth #2010 at the 1973 National Computer Conference.
INFORMATION RETRIEVAL NUMBER 4



How to Design Your

Power Supply for $66

You get the complete schematic diagram,
and parts list with operating and installa-
tion instructions when you spend $66 for
an Abbott Model “RN” power supply.
Two years in development, this model rep-
resents the latest state of the art in power
module design. It features close regula-
tion (0.1%), low ripple (0.02%), auto-
matic short circuit and complimentary
overvoltage protection and continuous
operation in a 160°F ambient.

Abbott Engineers followed specific design
criteria in engineering these modules.
First, the electrical design was carefully
engineered to insure that all components
operate well within their limits, under
“worst case” operating conditions. Second,
the thermal design, including case con-
struction, was carefully made to insure
that the maximum temperature limits of
all components are never exceeded. Then
the size and weight of these modules
were controlled to a minimum, without
sacrificing reliability. Finally these units
were thoroughly tested to make certain
that all design and performance specifica-
tions were met.

So, you can build your own power supply
using our schematic diagram if you want
to—but we think we can build it more

reliably and for less cost, simply because
we have been doing it for ten years. Put
our power supply in your system first
and try it. Examine its performance. We
think you will be pleasantly surprised at
the quality, adherence to specifications,
and the reliability you find in the Abbott
Model “RN”.

Any output voltage from 5 to 100 volts
DC with current from 0.15 to 20 amperes
is available. Many of the popular voltages
are carried in stock for immediate delivery.
Please call us for attractive O.E.M. dis-
count prices.

Abbott also manufactures 3,000 other
models of power supplies with output
voltages from 5.0 to 3,650 volts DC and
with output currents from 2 milliamperes
to 20 amperes. They are all listed with
prices in the new Abbott catalog with
various inputs:

60 £~ to DC, Hermetically Sealed
400 A to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 400 2, 1¢ or 3¢

24 VDC to 60 O, 15

Please see pages 686 to 699 of your 1972-73 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,
general offices

5200 W. Jefferson Blvd./Los Angeles 90016

(213) 936-8185 Telex: 69-1398

INCORPORATED

eastern office

1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900 Telex: 13-5332
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(across the desk )

The manpower crisis:
It seems inevitable

In response to the first two let-
ters in your April 1, 1973, issue
(“Future for Engineers Seen as
Less Than Rosy,” ED No. 7, p. 7),
I don’t think one article, or 20, in
a limited-circulation magazine like
yours is going to change a three-
year enrollment trend away from
engineering. Engineers willing to
exert an effort to learn—by defini-
tion—are seldom obsolete. If you
select your job on the basis of a
figure of merit equal to the annual
return divided by initial learning
investment, welfare is the way to
g0.
I think that the following cycle,
seen before, is again appearing:

(a) Job shortage (localized now
because engineers won’t move to
get work).

(b) Bright technician moves up
to nondegreed engineer and does
the same work for less pay.

(c) Lazy engineers quit learn-
ing but get raises with everyone
else.

(d) Narrow-minded engineers
overspecialize and are overpaid.

(e) Downswing comes along and
“c” and “d” above get the ax first
and new jobs last.

If you reduce the number of
graduates, “b” happens more
often. Already 37% of the engi-
neers are nondegreed. If you try
to bar nondegreed men, the Gov-
ernment alphabet-soup agencies
clobber you.

The problem is a very simple
one of supply and demand. Every-
time the demand goes up, the in-
creased price tends to expand the
supply. And until you get a corner
on the market, you’re hamstrung.
Add to this the fact that engineers
are naturally independent and
therefore tend to be anti-union,
and the result is that anyone at-

tempting to “better the lot” of Mr.
Engineer is in for a great deal of
frustration and little progress.

To those who are trying to help
us, in spite of ourselves: “Gee,
thanks fellows, but right now my
boss just gave me the most inter-
esting project you ever saw; so
I’'m busy right now. Let me know
if you get anywhere.”

Sound familiar?

John M. Mealing Jr.
Engineering Supervisor
General Computer Service, Inc.
444 Executive Center Blvd.
El Paso, Tex. 79902

A clarification
on Disco-Vision

In ED No. 3, Feb. 1, 1973, the
article on p. 35 (“It’s a 40-Billion-
Bit ROM, It’s a TV Programmer
—It’s Disco-Vision!”) states in
the second paragraph that it can
record about 40 minutes.

Reading through the article, I
get the following:

40,000 grooves
¥l—8507pm

I assumed the 40 minutes was
for both sides. But in the Feb. 5
issue of EDN, p. 16, a news write-
up on MCA Disco-Vision states
that the disc offers 40 minutes of
uninterrupted programming (on
one side).

Would you please clarify the
capability of Disco-Vision?

Anthony J. Nauyokas
Technical Data Supervisor
Cohu, Inc.
Electronics Div.
Box 623
San Diego, Calif. 92112

Ed. Note: Reader Nauyokas is
correct. In a 40,000-groove configu-
ration, the disc will hold only 22
minutes of programming. MCA

(continued on page 10)

— 22 min.

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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Subminiature

PANEL LIGHTS

THAT LAST
(up to 50 years)

low cost
IMMEDIATE
AVAILABILITY

0 LED's 316" & 1/4" mig. dia,)

0 Self-Driven
Incandescents

(built-in drivers & keep alive bias)

O Standard Neons
& Incandescents

0 Customs too!

Ruggedly built with shock proof and fully in-
sulated bodies. = Attractively designed and -
available in several lens and collar colors.
= Low profile and standard mounting models.

Call or write for more information today!

the little light people

DATA DISPLAY

PRODUCTS

5428 W. 104th St., Los Angeles, Ca. 90045
(213) 641-1232

INFORMATION RETRIEVAL NUMBER 6
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Buying our tester won’t cost much.
Not buying it will.

We can help.

If you're into discrete devices, the question isn't can you
afford a test system. The question is how can you afford not
to have this test system. Small volume users or manufac-
turers— for die sort, sampling or hi rel requirements.

Our sleek, new System 12 Programmable Automatic
Test System can offer you the plain, simple, yes or no, pass
or fail, answers you need. High speed. Accurate. Reliable.
It's a small test system designed to do maximum work while
taking up minimum space.

The System 12 will handle incoming inspection, wafer
testing, quality control, and die sorting. A 3-station multi-
plex—each station conducts different tests on different types
of polarities at the same time. The solid state MOS memory
stores up to 82 tests which can be programmed into Class
Plans. Programming is flexible and readily expandable. BV
measurements at 600V and currents at 10 amps are standard
for power devices.

Among the options for the System 12 are Multiplex
option with remote station capabilities, small signal Hgg,
high throughput, IKV, SCR parametric expansion, 100 amp
DCHgg, 110V or 220V operation, external test capability,
memory protect, and digital read-out on the central and
remote test stations. The System 12 can be configured to
satisfy your requirements today, and expanded as your needs
expand...easily and without penalty.

You can order the new System 12 from stock. The
price is low. Write for detailed spec sheets, or call collect

(415) 493-5011 for demonstrations. Our TWX: 910-373-1204

Fairchild

Fairchild Systems Technology

ERTARENY CRSTECNEERE
e 500 Deer Creek Road
o e Palo Alto, California 94302

Send me information on the System 12 Programmable Automatic
Test System. Our monthly test requirement is
approximately of [Jtransistors, []1.C.s [JMSL

Name

Title

Company

Street City
State Zip
Phone ( ) Ext.

Systems

Fairchild Systems Technology, a division of Fairchild Camera & Instrument Corporation

INFORMATION RETRIEVAL NUMBER 7
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SCR crowbar circuit. Clamps a
voltage transient to ground within
500 nsec, at ==10% of the firing
voltage you spec.

Hydraulic-magnetic circuit
breaker for overcurrent
protection. Equipment
disconnect within 10 msec.

Reliable packaged protection
for solid-state equipment

at a price you probably
can'tbeat.

To get comparable capabilities, you’d have to
spend a lot more, ultimately, than the cost of
our JA/Q® crowbar/circuit breaker.

When you add up the cost of in-house
design time, procurement, fabrication, testing,
and overhead for all the foregoing, the JA/Q
begins to look like the great all-time bargain
in semiconductor protection.

This compact device is broadly applicable
to solid-state circuits whether discrete, IC, or
hybrid. Its circuit-breaker section is precisely
calibrated to the exact continuous-duty
current rating you spec—from 0.020 to 10 amp
at 38V DC. You have a choice of time-delay
or non-time-delay response. And you can
have multi-pole models too, with the same or
different ratings on each pole.

The crowbar section is available with
overvoltage response as standard. But you
have the option of undervoltage, over/
undervoltage, or multisense response.

In sum, with the JA/Q, you need not
sacrifice close-tolerance protection to gain the
economics of a standard protective device.
Quite the other way around, in fact. Our
Bulletin 3371 will give you complete technical
data. Yours for the asking. Heinemann
Electric Co., 2616 Brunswick Pike, Trenton,
N.J. 08602

HEINEMANN

5545
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ACROSS THE DESK
(continued from page 7)

claims that 40 minutes of pro-
gramming on one side of the disc
will result either from recording
two or more frames per groove or
from increasing the mnumber of
grooves on the disc.

Barking-dog solution
prompts a growl

This is in response to the letter
suggesting a device to discourage
barking dogs—an audio oscillator
at 20 kHz, connected to a 10 or 20-
W monophonic amplifier that drives
a hi-fi tweeter horn (see “How to
Outbark a Barking Dog,” ED No.
6, March 15, 1973, p. 16C). As an
engineer and licensed professional
dog handler, T find the solution by
that brave soul to the barking dog
outright cruelty.

I'm sure if my dogs began to
bark unnecessarily that I would
propose the following defense: A
microphone connected to a saturat-
ing amplifier feeding a flip-flop,
which drives another speaker.
Thus, as long as the dog had his
speaker on, he’d get back one-half
his medicine.

John W. Fish

MIT/CSDL
68 Albany St.
Cambridge, Mass. 02139.

Ed. Note: Yeah, but how do you
hang a speaker on your meighbor’s
dog?

We lose some,
we win some

Please throw a dart at the
Grumman Grumbler for me (“The
Anniversary Issue: A Sampling of
Reaction,” ED No. 3, Feb, 1, 1973,
p. 7). It is precisely this attitude
of “I’'m not interested in anything
that isn’t functional” that gives
engineers the reputation for being
clods, social misfits and despoilers
of all that is beautiful in the name
of technology. You can replace yvour
loss of his readership with my en-

(continued on page 16)
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POLYPROPYLENE MICROMATIC®

CAPACITOR*

Chalk up another capacitor first for
Paktron. The Polypropylene
Micromatic Capacitor is truly
designed for highly automated
production. Close capacitance
tolerance... +1% to +=20%.
Capacitance value range 100pf to
0.15mfd., 200 and 400 volts. And
this is a completely self-encased
capacitor. No outside wrapping
needed. Nor is there any separate
lead attachment because the

The Electronic Group of ITW...PAKTRON * LICON * ELECTRO MATERIALS * CHRONOMATIC

Polypropylene Micromatic is wound
on its leads. There's more to
appreciate, too. Like high insulation
resistance. Low dissipation factor.
Negative temperature coefficient.
You'll find the Polypropylene
Micromatic ideal for automatic PC
board insertion due to its lead
concentricity. A replacement for
polystyrene capacitors in frequency
discriminating circuits. Also
available in Polyester dielectrics.

Film
Lead Wires

Film Insert
Foil
Film
Foil

For test samples and full data on
this newest idea in film
capacitors, call or write to
the innovator in capacitors:

Paktron, Division
lllinois Tool Works Inc.,
1321 Leslie Avenue,
Alexandria, Va. 22301.
Phone (703) 548-4400.
TWX 710-832-9811.

*Patent No. 3638086
Other Patents Pending

2 Mlimale Tanl Warbes Ina 10772




1700
Cartridge
Tape Storage

PACER 100
Sequential
Digital
Processor

1960
Floating-

Point
Arithmetic

Unit

External
i Adapter
D|g“al

1500 1850/1855 1430/1440
Card Telephone Paper Tape
Reader Line Unit Reader/Punch

1600/1611
1612/1613
Line
Printers

1900/ 100
Digital
Plotter

External
Analog
Access
Trunks

Direct-
Memory
Access
Module

1260/126
Disc
Storage

1724
Magnetic
Taj

PACER 581/681/781
Parallel
Analog

Processor

8880
8853
Multi-Channel .
CRT Display X-Y Plotters

PACER 100
What a Way to Grow!

It’'s EAl's digital cornerstone. Our PACER™100 is no
ordinary computer. It's the beginning of a new growth
story, a digital especially designed to work with our new
parallel processors. And work it does in expandable sys-
tems that provide unequaled throughput in scientific and
engineering problem solving.

We put the PACER 100 at the digital corner of three
different series of new PACER systems, each larger than
the next: PACER 500. PACER 600. PACER 700.

Then we provided options to help you grow, to let
you fine-tune your system to exactly the type and scale
of problems you face. Up to giant-sized.

At each level, your PACER system can deliver far
more scientific and engineering design-problem solu-
tions—per day or per dollar—than any other system
available.

Meanwhile, your techniques and solutions will be
state-of-the-art in the areas you choose: Optimization.
Simulation. Control. Design. Data Reduction.

Further, we have a huge library of software to help
you—including a foreground/background Real-Time
Operating System. And we have more than 5,000 case

histories of applications to prove our software expertise.

As you can see, we make no ordinary claims. Now,
thanks in part to our new digital, we can make one more
dramatic assertion: PACER systems can offer you per-
formance/price ratios that run to over 100 times those
of conventional digital
systems.

That’s the sort of
efficiency that’s worth |
writing home about or, 5
more to the point, worth
writing to us. The faster
you do, the sooner we
can send you more infor-
mation to help you start a new growth story of your own.

Electronic Associates, Inc.

185 Monmouth Parkway

West Long Branch, New Jersey 07764
(201) 229-1100
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Licon has added LED's to one LPB switch line . ..
another line offers neon or incandescent lamps ...
both feature patented Butterfly® switching.

You always get a great choice with

Licon® LPB switches. For example, take

just two of our many lines — Types
01-700 and 01-600 single light
switches. Our 01-700 line is now
available with integral Light Emitting
Diodes. That means virtually infinite
light life and negligible operating
current. And the 01-700’s low profile
design assures maximum light
intensity. Or choose neon or
incandescent lamps instead. In either
line. Mounting styles? Type 01-600
line features bezel or bezel-barrier, in

The Innovating Electronic Group of ITW...LICON

a single switch or multiple in matrix.
Time-saving, snap-in mounting.
Switching action? Choose from
momentary or alternate — plus a
selection of non-lighted switches or
non-switching indicator lights in
matching styles. But whatever you
choose, you also get patented double-
break Butterfly switching which
offers greater reliability and other
advantages not possible with single-
break switches. Licon LPB'’s are easily
installed and serviced.

Test light them yourself.

Call your local Licon
rep or distributor for a
lighted demo in your
office. Or call or write
for a Licon Switch
Catalog.

Licon, Division

Illinois Tool Works
Inc., 6615 W. Irving Park
Road, Chicago,

Illinois 60634.

Phone

(312) 282-4040.

TWX 910-221-0275.

g LICON

ELECTRO MATERIALS

PAKTRON



GITA
460°0n"

e Completely portable . . . no separate battery pack
or power supply needed. Self-contained battery or
line operation.

e Non-blinking 3%-digit display of 26 most used
ranges . . . 5 each AC/DC voltages and AC/DC
currents . . . 6 resistances . . . with “'plus” and
“minus’” and overrange . . . analog meter readout
. . . analog to digital converter uses the dual slope
technique.

e A compact, lightweight, multi-use Digital VOM for
lab, in-field or general testing . . . . .. . only $375.00
: (less batteries)

NOW IN STOCK AT YOUR LOCAL ELECTRONICS DISTRIBUTOR WRITE FOR CATALOG 4100A

INSTRUMENTS THAT STAY ACCURATE

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St., Chicago, lIl. 60644

(312) 379-1121 e Cable: SIMELCO e Telex: 02-53343 Chi.

IN CANADA: BACH-SIMPSON, Ltd., London, Ontario

IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall, Eng.

)

KATY INOUSTRIES

IN INDIA: Ruttonsha-Simpson Private Ltd., International House, Bombay-Agra Road, Vikhroli, Bombay

INFORMATION RETRIEVAL NUMBER 12
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One thousand one...
\ one thousand two...
one thousand three...
one thousand four...
one thousand five...

one thousand eight
hundred one...

two thousand...
two thousand one...

that’s how you count
to 1.4 GHz in sweepers.

SWEEPER MODELS*
1001A 0.5 MHz to 300 MHz $ 995

It's also how to tell the story of the most
complete line of sweepers in the

:ggg ;snsﬂ':':o fogsvgﬂsu lg:: business. Our latest additions include the
Z 10 z . s
3 P e 538 1801A for CATV equipment tgstmg .
1005 700 MHzto 1.4GHz 995 and the 2000—a less expensive version
;ggélk : ::z :o ?540GI:'H: :;‘;: of the spectacular 2001. All of our
Z10 1. z . .
~2001 T 1695 sweepers have rugged, solid-state designs

and are suited for laboratory, production
and systems use. They are available

with both 50-ohm and 75-ohm calibrated
RF outputs and feature pin-diode leveling,
crystal-controlled markers and excellent
display linearity characteristics. All include
remote programming of frequency and
sweep width, and can be AM or FM modu-
lated. If you'd like more information,

use the reader service card or get in
touch with us directly. You can count on
an immediate response.

*We also offer a complete line of attenuators and o PNV ) Y
detectors covering the same frequency ranges. <

WAVETEK:

INDIANA INCORPORATED

P.0. Box 190, 66 North First Avenue
Beech Grove, Indiana 46107

Tel: (317) 783-3221 TWX 810-341-3226

INFORMATION RETRIEVAL NUMBER 13
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Cut package count ... Simplify board layout . ..
Reduce equipment size . . . with

MULTI-COMP
RESISTOR-CAPACITOR
NETWORKS

(Metanet® Film Resistors, Monolythic® Ceramic Capacitors)

R (Q) C

: o 100 470 2000 |  100pF
B 150 500 2200 |  330pF
i 200 680 | 3300 | 0.014F
il 220 1000 4700 | Ca
. 330 1500 6800 | 0.054F

BYPASSED PULL-UP AND R-C COUPLING NETWORKS

R (Q) C
2 de—1 13 100 470 2000
:: iz 150 500 2200 | 1000pF
|l 200 680 3300 | 3300pF
;P 220 1000 4700 | 0.014F
A —— K 330 1500 6800
e ssmsaed
SPEED-UP NETWORKS
AL SR,

. , =g R (Q) C (pp)
] —*ﬁ L TR 100 470 | 2000
3 '_' 12 3 -_' 13
By Sy 150 500 2200 o

=y O 200 680 3300 o
L AR 220 | 1000 | 4700
1 - ", 8 330 1500 | 6800
R AT i N

ACTIVE TERMINATOR NETWORKS

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

TANTALUM CAPACITORS HYBRID CIRCUITS

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

AST-2131R1

For more information on Sprague DIP components,
write or call Ed Geissler, Manager,

Specialty Comp ts Marketing,

Sprague Electric Co., 347 Marshall St.,

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

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
INFORMATION RETRIEVAL NUMBER 14
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ACROSS THE DESK
(continued from page 10)

closed application,
G.J. Colter, Manager
Circuit Design Engineering
Honeywell Information Systems
P.0. Box 6000
Phoenix, Ariz, 85005.

Wrong wine

Our man Harry, covering the
Components Show in Paris, almost
didn’t get back. At one of the
great French restaurants, he or-
dered California wine. After the
ensuing explosion, he whimpered,
“lI was always told the imported
was best.”

Job survey defended
as ‘creditable job’

I think the criticism expressed
by Dr. T. Reginald Garfield and
Mark Smith in your letters col-
umns of April 1 were not entirely
fair to author Richard Turmail
(see “Future for Engineers Seen
as Less Than Rosy,” ED No. 7,
P

Dr. Garfield charged that Mr.
Turmail’s sources had no interest
in the economic or social status of
the working engineer. If the data
obtained by the College Placement
Council and the Engineers Joint
Council are biased today, when
they report an increased demand
for engineers, were they equally
biased two or three years ago when
the college council reported the de-
cline in campus recruiting and the
engineers’ council urged the Gov-
ernment to curtail immigration be-
cause of the reduced demand for
engineers in the U.S.? It is easy
to dismiss the facts by charging,
without proof, that other people
have ulterior motives. Your read-
ers will find no such approach in
any of the reports published by
either the College Placement Coun-
cil or the Engineers Joint Council.

Mr. Smith feels that the actual
unemployment rate is not a valid
criterion for judging the compara-
tive severity of engineering unem-
ployment. Actually the rate for en-

(continued on page 23)

ELECTRONIC DESIGN 11, May 24, 1973



ThelR/Schottky Power Curve.
A new twist that cuts power loss 50..

Schottky had a good idea. His hot-carrier principle
brought unique advantages to users of signal level diodes.
So we teamed up to bring the same advantages to the high
power league: designers of |/C power supplies and switch-
ing regulators in the 50 Amp/20 Volt range. Now it's a
whole new ball game.

Check our curve. The dotted line shows the voltage-
current characteristics of junction rectifiers. The solid line
is the basis for our new pitch. There's quite a difference.

Half The Forward Voltage Drop. Note the forward volt-
age drop of 0.65 Volt vs. 1.25 Volts for typical rectifiers.
At low voltage-low frequency, it means 50% less power
loss, for a marked increase in efficiency. Like 10% at 5
Volts/100 Amps. Now you can use fewer rectifiers, smaller
transformers, and cut heat-sinks in half. If you design high-
frequency circuits, you'll do even better.

More Efficient at High Frequencies. The higher the
operating frequency, the greater advantage the Schottky

has over junction rectifiers. For example, at 20 KHz, the
IR/Schottky gives you 25% more system efficiency. And
you can operate at even higher frequencies.

No Reverse Recovery Losses. Unlike junction rectifiers,
the IR/Schottky barrier doesn’t store minority carrier
charges. There are none to be swept out as it is switched
to the reverse mode. So time-lag and electrical loss are
virtually zero, which accounts for its increased efficiency
in high and ultra-high frequency systems.

Reliability/ Stability. You can forget about conservative
derating. IR proprietary passivation and metallization tech-
nology assure long-term stability, extremely low leakage
and low sensitivity to temperature. You can count on re-
liability and optimum life at full ratings.

Try our new curve. Call your IR sales office or distributor
today and ask for details on IR/Schottky Power Rectifiers
— in either forward or reverse polarities. You'll get every-
thing you need for a whole new ball game.

New from IR...

the innovative power people

I{)R INTERNATIONAL RECTIFIER

SEMICONDUCTOR DIVISION e 233 KANSAS STREET, EL SEGUNDO, CALIFORNIA 90245 e (213) 678-6281

INICEAMDAAATIASAL DETDICAV/ AL AllIMADTD "M



WHEN
IT
COMES
10
MATCHING
UP

CONNECTORS

AND
CABLE...

A fact not to forget is that those
3mm SMA connectors you may be
specifying were designed for .141
inch cable. Use them with .085 inch
diameter and the losses you suffer
through a mismatch of connector
geometry with cable geometry can
be a problem.

In short, it takes two to tangle a
signal transmission; the right con-
nector and the wrong cable or the
other way around.

That’s where Simplicon comes in.
They’re a remarkable new series of
coaxial connectors designed spe-

cifically for perfect line match with
.085 inch diameter cable, semi-rigid

or braided. And, slimmed-down
Simplicon connectors will give you
the performance equivalent to SMA
types without conforming to totally
irrelevant requirements that don’t
make sense in most applications.

If you're faced with the headaches
that smaller, higher density packag-
ing can bring, simply specify Simpli-
con. They're not only made for .085
inch cable but they’'re small enough
to fit where you’ve never been able
to fit a connector before.

Before we ask you to write for our
catalog with all the details, check
this VSWR. It's our clincher.

R

f w 5 : P <t
g e ‘ = \ 1
g <l s bt

1.2 3 4 8 IF;EOCUE;C:(G'.‘.I)H 1314158 78
Now, will you write for that cata-

log? Cablewave Systems Inc., 60

Dodge Avenue, North Haven, Con-

necticut 06473, 203 239-3311.

Cablewave Systems inc.

A Corporation Owned By Phelps Dodge And Kabelmetal

16B
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Connector or
IC panel-

we can give you
exactly

what you need.

Single-, double- or multilayer.
Mother/daughter board
connectors, IC receptacle
packaging, feedthrough posts,
low-profile DIP headers,

or cable-to-board connectors.
Prewired or ready to wire by
automatic techniques.
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Panels with
high reliability,
competitive cost
and ease of
repairability.

We built our reputation for quality
and low applied cost in the connector
field. And carried it over into back
panels—the very heart of ;
modern electronic systems. To o '
give you the kinds of connectors,
manufacturing techniques and equipment
which ensure reliability, performance and

repairability—at a competitive cost. f ” ” H n‘! I ! w‘u !l
High reliability. mm”m\“

We eliminate plated through-hole distortion and possible damage
caused by force fit insertion. This is done by selectively pre-depositing
bands of solder on posts and receptacles before inserting and
reflow-soldering them into panels. This process also greatly increases
the reliability and performance of our panels by eliminating wicking,
bridging, peaks, icicles and board delamination.

Fillets are more uniform and complete, with full solder top to
bottom. And posts are left clean and solder-free for automatic wiring.
AMP has also developed connector housings which snap on over the
contacts after contacts are flow soldered, so there’s better use of
printed circuit real estate. For information on our panels circle
Reader Service Number 150.

Ease of repair.

When snap-on connector housings are used, individual contacts can
be exposed for quick, easy removal and replacement, without the
need to desolder a// contacts.

R
-4«—-,
-

Competitive cost.

There are several important ways in which we keep the cost of our

panels competitive. First, by inserting contact posts with high-speed,
automated machines. Second, by soldering a/l contacts simultaneously
instead of individually. And third, by conducting rigorous electrical

and mechanical quality checks on every single panel we make,
eliminating the cost and burden of incoming inspection for our customers.
Additional economies can be achieved by using snap-on housings

which do not require time-consuming individual contact loading.



d31V40dHO0INI dAY

~ Presoldered contact is Solder band is pulled into Contact is flow soldered
d | & - inserted into plated panel through-hole with just in place, producing uniform
|1 ' g ‘ through-hole. enough force to retain it fillet with full solder, top to
1"y 4 during reflow. bottom, and clean, solder-
4.4 free posts.

We can design with you or for you.

If you customarily design your own panels, we can assist in
optimizing your circuit patterns. Or, we can take your parameters and
complete the entire panel-making operation, sparing you considerable
investment. Using computer-driven plotters, we “pack” the greatest
number of circuit paths into the smallest possible board space,
consistent with other design parameters.

We'll set you up to wire
or do your wiring for you.

Give us your parameters.
We'll give you assembled
connector or IC panels,
pre-wired or ready for your
automatic wiring. If you
choose the TERMI-POINT
clip system, you’ll get highly-
reliable, spring-action
terminations that are easier
to test, maintain and service.




Panel construction is AMP-engineered
and manufactured.

One main reason we can control the quality and cost of our panels so well is the fact that we design,
engineer and manufacture literally everything that goes into them.

DIP headers are ideal for low-cost,
high-density packaging.
Our low-profile DIP headers
provide some of the industry’s
lowest-cost, highest-density pack-
aging for 14- and 16-lead IC’s.
Standard headers accept a full
range of lead sizes—round,
rectangular or both, and are com-
patible with high-speed, automated
wiring methods. Low-profile
headers (.150-inch high) accept
rectangular leads up to .015 x

IC receptacles have unique
anti-overstress design.

The unique, built-in anti-overstress

“~% _  stoponour IC receptacles assures

= = ! tight, constant contact. The
| 7 E receptacle will accommodate
any known IC configuration
or package with round or
flat leads up to .022-inch
diameter or .022 x
.040-inch dimensions.

.030-inch. Removable

gold-over-nickel-
Low-profile miniature spring plated contact
socket offers maximum Springs fcf:l‘;gi
retention and ' peEornece.

conductivity.

Designed specifically for
electronic and wiring applications
that require low profile miniature
sockets, this product has an inner
spring member and a body with either a .022 x
.036-inch or .025* post configuration. The inner spring
member maintains consistent pressure against the lead,
providing excellent retention and conductivity. A “barbed” design allows
the socket to be self-retained in the panel and, at the same time, prevents socket “pullout”

Posted card connectors offer great versatility in

panel design. Our TERMI-TWIST Connectors are available in a variety of configurations,
depending on your requirements for post size, number of positions and center-line spacing. Board area
contactsare bifurcated for redundancy. Connectors canall be wired by high-speed, automatic techniques.

Engineering backup...worldwide.

At AMP, nearly 900 application, service and sales engineers are prepared to assist you with every

phase of panel-making, connectors and programming systems. At your domestic manufacturing plant,
or wherever you use AMP products and machines throughout the world. You'll find AMP manufacturing
and service facilities in most major international markets. In the United States, district offices are
located in California, Georgia, Illinois, Massachusetts, Michigan, Minnesota, New Jersey, Ohio,
Pennsylvania, Texas, and the District of Columbia.

Write for Panel Packaging Folder

Find out how we're able to give you exactly the panel you need. Write
on your company letterhead for our Panel Packaging Folder. It contains
full documentation of our various processes, with suggestions of how they

can work best for you. AMP Industrial Division, Harrisburg, Pa. 17105. A M P
AMP, TERMI-POINT, TERMI-TWIST are trademarks of AMP Incorporated.

INCORPORATED



And here’s another of our
low-cost solutions
to your conversion problems.

If you're converting for a remote
display, or if you've got a special
display requirement, this con-
verter was made for you.

Maybe you're timesharing a dis-
play with several data sources.
Or rescaling the converter out-
put to display pounds, gallons,
rpm, or other engineering units.
Or using a special display you
designed yourself.

(max), gives you 12-bit
resolution and
accuracy—$92in 100’s.

: Two low-cost general-
g purpose D/A converters.
The DAC10Z provides 10-bit
resolution and accuracy, built-
in IC output amplifier, uni-
polar or bipolar outputs—only
$27in 100’s. The DAC12QZ
gives you 12-bit resolution and
Then meet the ADC1100. A dual- accuracy and five user-selected
slgpe converter with a 3Y2-digit p—— output ranges for only ﬂil%gn
BCD-plus-sign output and auto- 5 ! S.
matic zero correction. It'll give you This S-voit A/D converter gives A low-cost sample and hold

normal mode rejection of 40dB (up yo;g‘g_:;f:;?;;: :’s:t:'nl:?le:n‘t:';nd amplifier. For $32 in 100’s, the

Sircu, Plis SVDC.operationand $67/100's. The ADCL100. | B0 O romon e
guaranteed monotonicity. And the ADC1100 " our low-cost converters.

is equally well suited for feeding a computer.
That’s an awful lot for only $67 in 100’s. ($99 in
singles.)

But after all, we're the people who wrote the
book on converters. So you expect a lot from us.

And here’s what else you can expect.

Two high-resolution, high-accuracy, A/D
converters that can save you time and
money. Both with parallel and serial outputs,
both with user-selected input ranges. The
ADC10Z has 10-bit resolution and accuracy
20 usec (max) conversion time, for $67 in
100’s. The ADC12QZ converts in 40 usec

For more informa-
! tion on what you can
& expect from us, give
usacall. We can
send you samples,
4 comprehensive
B data sheets, and, for
only $3.95, a 400-

e  page handbook on
T e A-D conversion.

Analog Devices,
Inc., Norwood,
Mass. 02062

ANALOG
DEVICES

Call 617-329-4700

for everything you need to know about A-D converters.

INFORMATION RETRIEVAL NUMBER 15
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Dialight
sees a need:

(Need: The right switch for the right price.)

See Dialight.

For the switch buyer, choice of function and esthetics,
reliability, ease of mounting, and low cost are his prime
concerns. He may need a pushbutton switch for panel,
sub-panel or snap-in mounting. He may need a choice of
bezels with or without barriers in black, gray, dark gray
or white, He may need a legend that’s positive, negative,
or hidden until energized ...one that’s white when ‘‘off”
and red, green, amber, blue or light yellow when ‘“on" ...
or colored both ‘on” and “off.”” He may need a highly

DIALIGHT'S COLOR

reliable switch proven in thousands of installations...
available in momentary or alternate action...N.O., N.C.
or two circuit (one N.O., one N.C.) or for low level, low volt-
age and current applications...that accommodates a
T-1% bulb with midget flanged base, incandescent, in
voltages from 6 to 28 V. Matching indicators with same
front-of-panel appearance are also available. These are
some custom needs he may face, and these switches are
some off-the-shelf answers from Dialight.

LOW

OF PRICED

B




Conservatively speaking, Dialight
offers well over 1,879,698 switch pos-
sibilities. Dialight is a company that
looks for needs...and develops solu-
tions. That's how we developed the in-
dustry’s broadest line of switches, in-
dicator lights and readouts. No other
company offers you one-stop shop-
ping in these product areas. And no
one has more experience in the visual
display field. Dialight can help you do
more with switches than anyone else
because we have done more with
them. Talk to the specialists at
Dialight first. You won't have to talk
to anyone else.

Here are a few products in this
family: 1. Thumbwheel switches—
miniature and standard sizes 2.
Contactless solid state switch 3.
Keyboard reed switch 4. Double pole,
double throw snap action switch 5.
LED lighted momentary action switch
6. Matching indicators 7. Momen-
tary snap, nonsnap, and alternate ac-
tion switches 8. Transistorized indi-
cator with momentary switch 9.
Incandescent or neon lighted switch.

Please send data on your switches.

NAME

TITLE

COMPANY

ADDRESS

ciTy STATE

DIALIGHT

Dialight Corporation, A North American Philips Company
60 Stewart Avenue, Brooklyn, N.Y. 11237 (212) 497-7600

INFORMATION RETRIEVAL NUMBER 16

ACROSS THE DESK
(continued from page 15)

gineers was about 3% during the
peak of unemployment in mid-1971.
It is now about 19%. The fact that
engineering unemployment stayed
so much lower than the over-all
national average demonstrates
very tangibly one of the advan-
tages engineers have obtained in
return for their substantial invest-
ment in education. Does Mr. Smith
think that any engineer would have
been better off if he had not ob-
tained an engineering degree, or
that the average semiskilled or un-
skilled worker earns anything ap-
proaching the average engineer’s
salary?

Mr. Turmail did a creditable job
of seeking and reporting factual
information about the job market.

Johm D. Alden
Executive Secretary
Engineering Manpower
Commission
Engineers Joint Council
345 East 47th St.
New York, N.Y. 10017

‘Cell’ engineering
viewed as inhibiting

It should be instructive to watch
the long-term performance of Auto-
netics’ products, such as the SRAM
computer, Micron and Minisins.
We may then be able to evaluate
the sweaty ‘“cell” approach to en-
gineering of Mort D. Margolis (see
“Try Getting It All Together,” ED
No. 7, April 1, 1973, pp. 58-60),
as contrasted with the procedures
of other companies in our field. I
predict that although the Margolis
formula of forced adaptation may
squeeze a few extra dollars out of
his employees at first, his opera-
tion will soon consist of a layer
of yes men and a collection of
frightened engineers making the
quietest technical choices, no mat-
ter what their ultimate impact on
the success or failure of the
product. I doubt that either Rock-
well or the taxpayer can really af-
ford the cell approach.

Scott Pearson

8 Lafayette St.
Allenstown, N.H. 03275,

Rgema?kable
LittleOvens
from

Texas
Instrlinsnents,

These self-regulating solid-
state component temperature
stabilizers provide a low cost
means of controlling the envi-
ronment of a wide variety of
transistors, diodes, and ICs.
Application of these component
ovens permits the use of less
expensive semiconductor
devices by improving their
thermal characteristics as much
as 30:1. See how much less you
get for your money.

Less Bulk. Typically 1/10th the
size of conventional ovens.

Less Headaches. Solid state ovens
have no moving parts— are more
reliable—aren’t handicapped by
a limited cycle life.

Less RFLI. In fact, there’s no RFI
since the ovens eliminate the
need for thermostats and SCR’s
which create undesirable radio
frequency interference.

Less Money. Costs $3 to $5
instead of the $5 to $250 you’re
paying now.

Send $15 for your 5-piece
Oven Sampler to Commercial
Controls Marketing, MS 12-33,
Attleboro, Mass. 02703. Or write
for the literature.

TEXAS INSTRUMENTS

INCORPORATED
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THE UPS AND DOWNS OF A
PLESSEY COMMUNICATIONS IC

Design Plessey 600 series ICs into
your next AM/S.S.B. transceiver and
down go your costs, size and design
time. While your systems reliability and
performance shoot way up.

Compared to other, more conven-
tional ICs, they’re a circuit designer’s
dream—a truly integrated line of radio
communications circuits. The RF, IF
and audio amps...generators...double
balanced modulators and mixers are
functionally comprehensive. They
incorporate features like supply line
decoupling and defined A.G.C. They
are fully compatible, yet individual
specifications were not compromised
in any way. f

You can forget the often contra- C.D
dictory factors of distortion, noise /
figure, power consumption and A.G.C. ¢ 9
performance—which come from looking > Y
at each function separately. In fact, - B———
you'll get very high signal handling :
capabilities out of the RF and IF amps. . \ PERFORMANCE -
And low power consumption from ' '
the whole family (all units can be oper-
ated from a single 6 volt supply over
a temperature range of —55°C to
=1 25%C):

Use the SL600 series in your next
communications design and ease a lot
of design headaches. You'll find it pays
to specify Plessey.

PLESSEY SEMICONDUCTORS
1674 McGaw Avenue, Santa Ana

California 92705 (714) 540-9945 @
170 Finn Court, Farmingdale

New York 11735 (516) 694-7377

rPleasc send me a complete literature packet. Now.
] T would like information only at this time.

[] I would like to talk to your representative
personally.

Title_
ot SR T o St
: Address
| City_
| Phone No. > ___K
pe B gt Dbt ol T el et LR TEOMY :

Los Altos, California

|
|
|
| Name___ s Moo L st
|
|

Minneapolis, Minnesota

(612) 835-2717 (415) 941-4080

Framingham, Massachusetts Houston, Texas :

(617) 879-7920 (713) 462-4077 s
San Diego, California Dallas, Texas cosrs
(714) 295-2500 (214) 233-5744
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serious about cost,

Now our most popular thick-film
resistor networks are ready and
waiting, in quantity, at your A-B
electronics distributor. Pull-up
networks and terminator net-
works with tolerances of +2%
in popular values from 68 ohms
to 22K ohms. All in compatible

Actual Size

EC73-3 © Allen-Bradley 1973

be serious about quality.

14 lead .300 series DIP’s. Or if
you need something special we'll
quickly custom design any cir-
cuit that'll fit into a 14 or 16 lead
DIP. And we mean quickly. Over-
all specs include: absolute toler-
ances to £.5%. Tracking =£50
ppm/°C (and lower). TCR to

INFORMATION RETRIEVAL NUMBER 20
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+100 ppm/°C. Write for free
technical publications 5850 and
5851. Allen-Bradley Electronics
Division, 1201 S. Second St., Mil-
waukee, W1 53204. Export: Bloom-
field, NJ 07003. Canada: Cam-
bridge, Ontario. United Kingdom:
Jarrow, Co. Durham NE32 3EN.

Allen-Bradley

Milwaukee, Wisconsin 53204




How we harnessed Henry Ford’s
horse sense to pluggable panels.

|
& §

Like Henry Ford’s Model T, our pluggable
panels are both inexpensive and reliable. And part of
the reason is because (like horses and Model T’s),
they are the product of one source of supply.

The advantages are fairly obvious.

If something goes wrong with our
panels, you don’t have to go to

our Board Supplier. Or our Wire

Wrapper. You come to us. Because

we manufacture our own boards
and do our own wire wrapping,
we're your only source of supply.
We'll straighten out the problem.
With no fuss.

Not that anything’s likely to go
wrong. Our panels have the best
beryllium spring clips on the
market. Our sockets have a funnel-
type entry that makes for easy I1C
insertion. Our pins have a low-
profile that saves space. And the
whole thing affords the highest
packaging density ever achieved.
You can get our panels in a wide
variety of designs with 1, 2, or 3
levels of wrap length. In unlimited
quantities. Off-the-shelf. All for a
lot less than you're paying now.
Who knows? It may make a horse
trader of you yet.

Excel Products Company, Inc.
700 Joyce Kilmer Avenue

New Brunswick, New Jersey 08903
Area Code 201-249-6600.

o= [ =)

eXCeEL
Pluggable, dependable,
inexpensive.

-

Sddda

&

s

@ W@

teaddede R

WIRE WRAP IS A
REGISTERED TRADEMARK OF
GARDNER-DENVER CO.
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2K MOS RAMS

Clear your boards for action.

Try this in your sockets: our industry standard
2K MOS RAM, the 2548, delivers twice the bit
storage in less than half the board space required
by 1K RAMs. Just the cost/performance edge you're
looking for, to give your competition a lot tougher
run for the money.

Available now, volume-stocked and field-proven,
with over two years of production and testing
experience. Much easier to use than previous
alternatives, the 2548 jazzes up capability while
aggressively lowering system costs. 2K density
in a single MOS RAM device gets you out of
core memory. :

TTL-MOS level shifters? The 2548 requires only

three—the usual 1K requires fourteen. Non-over-

lapping clocks simplify design and debugging.

Fast access time gets processing moving at a

livelier clip. Our 8T25 sense amp assures smooth

conversion between your 2K MOS RAM and TTL.
Take the most dense RAM available, and unlock

its real potential. That's Signetics’ user-dedicated
technology every time. Now it's a true 2K MOS RAM
that goes you 1024 bits better than ever before.
Call, write, or wire us today for specs and quotes.
And profit from our experience.

SilnoLcs

INFORMATION RETRIEVAL NUMBER 22

ELEcTRONIC DESIGN 11, May 24, 1973

27



BOURNS

LLOW
COST
FAMILY

OF INDUSTRIAL
TRIMPOT® POTENTIOMETERS

POWER: v WATT (OR BETTER) AT 70°C

TEMPCO: CERMET— AS LOW AS 100 PPM/°C
WIREWOUND — AS LOW AS 70 PPM/°C

TEMPERATURE RANGE: —ss°up T0 +150°C

Join the growing population of industrial equipment de-
signers who have discovered that Bourns quality has
never cost so little.

Bourns LOW-COST FAMILY of industrial TRIMPOT®
potentiometers was designed specifically to give cost-
conscious industrial electronics equipment manufac-
turers superior product quality and performance . . . AT
LOWER PRICES.

We invite you to compare price and specs on Bourns
LOW COST FAMILY models with those of our prime
competitors.

AVAILABILITY

The Cermet and Wirewound models shown are stocked
in-depth . . . RIGHT NOW, so delivery is off-the-shelf
from your local Bourns distributor or factory-direct.

Complete data, price and delivery details on all LOW-
COST FAMILY models is available upon request. Just
write, or call, your local Bourns Sales Office, represen-
tative, or distributor.

BOURNS, INC., TRIMPOT PRODUCTS DIVISION

PRICED
F4) Fid

YOUR

WALLET

AVAILABLE FOR IMMEDIATE DELIVERY
FROM YOUR LOCAL BOURNS DISTRIBUTOR

1200 COLUMBIA AVENUE, RIVERSIDE, CALIFORNIA 92507
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TV industry views discs
as ‘breakthrough of ‘70s’

The video disc—not tape—will
be the “breakthrough of the ’70s”
in television, the Society for Infor-
mation Display was told at its re-
cent International Symposium and
Exhibition in New York City.

“The TV industry is going to
change more radically in the next
five years than most people re-
alize,” said Joseph Markin, man-
ager of display systems for the
Zenith Radio Corp., Chicago, and
moderator of a panel session on
“Whither Television.”

“Video recording — particularly
video disecs—has opened up impor-
tant new possibilities, primarily
because of its low cost. Also, in-
stead of being limited to four, five
or seven minutes of color TV play-
back, the possibility now exists of
getting up to 25, 35 or perhaps even
40 minutes of recorded time,” Mar-
kin went on.

“This ability to increase the
amount of information on a dise
by one or two orders of magnitude
over that of the so-called micro-
groove record is a real technologi-
cal breakthrough of the ’70s.”

Furthermore, Markin noted,
since the discs will be embossed or
stamped, they can be manufactured
at prices now paid for audio
records.

C. Bailey Neal, manager of ad-
vanced development at Sylvania
Entertainment Systems, Batavia,
N.Y., a panelist in the same session
—agreed that “video disc systems
are coming on the line.” But he
said that the competition among
different types of disc systems
would—at least for a time—slow
the customer acceptance.

Also, he pointed out, the supply
of recorded material must be plen-
tiful before the consumer will buy
playback equipment.

Other developments foreseen by
panelists at the show, which was
held May 15-17 in the Statler-Hil-
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ton Hotel, included these:

m Bigger and better displays,
both for television sets and com-
puters, will result from growth of
large-scale semiconductor technol-
ogy.

® Decreases in the cost of ICs,
giving more functions per dollar,
will provide an effective weapon
for U.S. manufacturers to combat
offshore electronics suppliers.

As for “thin panel” screens for
color TVs, Zenith’s Markin said
that “because integrated circuitry
is available and prices are decreas-
ing, I look for a display that will
be compatible with IC circuitry.”

As an example, he pointed to the
plasma, or gas-discharge, panel.
“Despite some differences in volt-
age,” he explained, “these panels
are nevertheless compatible with
1§01

Displays of this type can be
made much larger, Markin pointed
out., “Now,” he said, “you can be-
gin to think of screens that have
the same aspect ratio as that of the
wide screens, such as Cinerama.”

Plasma displays will be highly
competitive with CRTs in certain
computer terminal applications, ac-
cording to Dr. D. R. Haring, vice
president of Computek, Cambridge,
Mass., and a panelist at a session
on “The Impact of New Technol-
ogy on Display System Architec-
ture.”

“Plasma displays for alphanu-
merics, except for the cost, are
now here,” he said. “But they are
still too expensive when compared
with CRTs.”

Ulf beacon pinpoints
site of trapped miners

A new emergency beacon for
miners can tell rescuers on the sur-
face the exact location of the
men trapped underground.

Developed by Westinghouse Elec-
tric’s Georesearch Laboratory in
Boulder, Colo., under a contract
from the Bureau of Mines in Pitts-
burg, the device uses an ultra-low-
frequency radio transmitter that
operates off the battery in the
miner’s lamp cap.

In an emergency, the miner un-
reels a metal tape stored in his
belt to form a loop that has a cir-
cumference of 80 feet. He attaches
the loop ends to two terminals in
his transmitter and transmits a
simple electromagnetic signal to
the surface. A man on the surface
with a portable receiver and 12-
inch loop—or someone in a heli-
copter trailing a loop—picks up the
signal and moves toward it until
there is a null, indicating he is di-
rectly over the center of the loop
in the mine.

The Bureau of Mines has tested
the prototype from a depth of 1000
feet and believes it will be effec-
tive at depths of 2000 feet.

A stationary beacon in the mine
could be more sophisticated. A
receiver would allow men under-
ground to hear speech transmitted
from the surface and permit them
to have a transmitter to send back
pulses corresponding to “yes,” “no”
and “don’t know.” Rescuers could
ask questions to determine the
number of men at the beacon, their
condition and other information.

A battery for the stationary bea-
con would be constantly charged
from the mine’s power circuit, and
the antenna would be looped around
a coal pillar. Bureau of Mines en-
gineers are also considering the
possibility of integrating the sta-
tionary beacons with the mine’s
telephone system.

The bureau estimates that the
portable beacons would cost about
$65 for each miner and the port-
able surface receivers about $250
each. The stationary beacons would
cost about $2000 apiece.

The new system is expected to be
more practical than two earlier
ones the bureau tested. In one a
mine radio system used low-fre-
quency radio waves but was de-
signed primarily for communica-
tion rather than position-finding.
In the other a seismic system for
locating trapped miners (see “VIf
Systems and Geophones Help Res-
cue Trapped Miners,” ED 4, Feb.
18, 1971, p. 30.) required too many
geophones on the surface that had
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to feed their signals into a com-
puter to be understood.

Proposals from a number of com-
panies to build the ulf system are
in hand, a Bureau of Mines spokes-
man says, and a selection will be
made before July.

Printers with CRTs
speed data handling

By combining a cathode-ray-tube
display with a printer, manufactur-
ers are making it easier for com-
puter users to prepare and correct
data and to increase transmission
speed.

Two companies—American Tele-
phone and Telegraph of New York
City and Computer Optics, Inc., of

Bethel, Conn.—have each intro-
duced a CRT/printer system.
The AT&T entry, known as

Dataspeed 40, contains a CRT dis-
play that can show a maximum of
24 lines, each of 80 characters.

AT&T's new data terminal features a
combination high-speed printer and
cathode-ray-tube display.

Data on the screen can be con-
verted to hard copy with a high-
speed belt printer in 4.5 to 6.5
seconds.

Unlike the AT&T device, which
has one printer for each CRT dis-
play, the system from Computer
Optics can share a printer among
several CRT displays. Called the
CO:77, the system is designed as
a plug-to-plug, key-to-key replace-
ment for the IBM 3270. According
to Larry Mitchell, vice president of
marketing for Computer Optics,
the CO:77 is 20 to 30% cheaper on
a rental basis and 509 cheaper to
buy than the IBM 3270. The rea-
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son, he says, is that all the elec-
tronics for the displays are in a
central control unit,

Roger Fournier, Computer Op-
tics’ sales manager, asserts that
there is a trend away from hard-
copy output. Because of this, he ex-
plains, fewer printers per display
unit are needed. As many as eight
CRT displays can share the same
printer, he says, thereby holding
down costs and still making hard
copy available.

The CO:77 uses an electrostatic
printer and, like the AT&T device,
it can tranfer a screen full of in-
formation in about six seconds.

Unlike the Dataspeed 40, the
CO:77 can be used in a polled sys-
tem—where the computer checks to
see if information is ready to be
sent before taking it.

When questioned about this, a
spokesman for AT&T said that it
had plans to introduce a polled
version later.

Nickel-cadmium battery
takes fast, fast charge

A nickel-cadmium battery has
been developed that can be re-
charged in as little as 15 minutes
without damaging the battery or
shortening its life—risks now run
when trying to shorten the normal
four-to-five-hour recharge time of
conventional nickel-cadmium bat-
teries.

Called Powerup-15, the fast-
charge battery was developed by
General Electric’s Battery Products
Section in Gainesville, Fla. The
key to its capability, according to
the section manager, D. L. Barney,
lies in the design of special cells:
They are built to eliminate the
need for expensive cell grading
and matching—normally needed for
fast charge—and they permit the
use of a charger with a relatively
simple control circuit.

To prevent damaging the bat-
tery while it is being charged so
quickly—damage that could result
from overheating or excessive volt-
age—a new sensing cutoff auto-
matically terminates the fast-
charge current when either the
battery voltage or cell tempera-
ture reaches a predetermined point.

If the battery is left on “charge”
more than 15 minutes, a lower
“topping” current continues to flow

into the battery without causing
cell damage or loss of performance,
Barney says. He adds: “The bat-
tery can be left on charge for
months without causing cell dam-
age or loss of performance.” The
temperature sensor is either a ther-
mistor or a thermostat buried in
the battery pack.

Powerup-15 Dbatteries are de-
signed for use in garden tools, pho-
tographic and hobby equipment,
small appliances and communica-
tions equipment. Batteries are
available in ratings from 100 mAh
to 3.5 Ah in all the standard GE
sealed, cylindrical cell sizes.

PMOS memories
turn up in phones

The first application of semi-
conductor memories to telephones
will appear in an automatic num-
ber-dialing telephone from Bell
Telephone. Known as the Touch-A-
Matie, the new phone uses a low-
threshold, PMOS shift-register
memory.

Developed by Bell Laboratory
engineers at Indianapolis and Al-
lentown, Pa., the telephone can
store and automatically dial 32 tel-
ephone numbers of as many as 15
digits apiece. Each number is
stored in a 60-bit shift register.

According to Glen Chaney, super-
visor of Bell’s digital MOS circuits
group at Allentown, the memory
requires no decoding. The reason,
he notes, is that the telephone user
does the decoding by selecting the
number to be called. Selection is
done by pushing one of 32 selector
buttons.

The memory used in the tele-
phone, Chaney says, is a hybrid
integrated circuit, Each chip in the
hybrid assembly contains four 60-
bit shift registers.

The numbers in memory can be
changed by the user. He simply
pushes a record button and then
one of the 32 location buttons. The
number to be stored is then en-
tered on a Touch-Tone pad.

Since the memory is volatile,
nickel-cadmium batteries are incor-
porated into the telephone as a
source of standby power. If com-
mercial power fails or if the set is
disconnected, the batteries prevent
the stored numbers from being lost
for 24 hours.
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From the land of

whlrrr

ONCE UPON A TIME, MICRO SWITCH was only
a manufacturer of precision, snap-action
switches. As your needs expanded, so did our
product line. From switches, to keyboards, to pre-
cision DC control motors.

Starting with Honeywell punch card equip-
ment, we've been supplying the computer pe-
ripheral field with high performance motors for
more than six years. Now our line is
broad enough to meet both your
needs and delivery dates.

“click (chck chc 4

MICRO SWITCH

61032
OF HONEYWELL

Along with a unique motor, we’ve developed a
unique computer time-sharing program. It helps
us analyze your specifications and tells our appli-
cation engineers which motor is right for your
specific job. Be it tape drive, punch card position-
ing, disc drive system or . . . you name it.

For assistance or more information, contact
your MICRO SWITCH Branch Office. And live
happily ever after.

MICRO SWITCH makes your ideas work.

MICRO SWITCH products are available worldwide through Honeywell International.
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We shifted the burden
from mechanics
lo electronics

"

REWIND .

Our Cassette Transport has no pinch roller, cap-
stan or servo system to clean, maintain or cause
problems. We've shifted the burden of tape
speed regulation from mechanics to electronics
..and you get added reliability at a |ot less cost.
A unique electronic ratio detection technique,
on a single MOS chip, allows accurate

tape wear and tape skew, and assures cassette
interchangeability from one drive to another.
Our transport is no slow-poke either. It oper-
ates at speeds of 30 inches/second (average)
and has a character transfer rate of 1500 bytes/
second.
Call or write today for a demonstra-

ODEL
reading and writing regardless of tape CASSETTE TRANSPORT tion. See how we've shifted the burden
speed. Single track, full-width record- B from mechanics to electronics to bring

ing, with reading from only the inner

80% of the tape and read after write-

you a reliable cassette transport.
REDACTRON CORPORATION,

checking, minimizes errors due to dit, [REDACTRON  Hauppauge,N.Y. 11787 /516/543-8700.
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Heres a dependable, qwck—de// very source
for Zero Defect

High Voltage
Silicon Rectifiers

e MEETS STRINGENT ENVIRONMENTAL REQUIREMENTS.

e HIGH TRANSIENT VOLTAGE RATINGS.

o EXTREMELY LOW LEAKAGE.

* WORKING VOLTAGE RANGE ...200V. THROUGH 50kV.

If you re Iooklng for on- time delivery of miniature and mlcrommuatu re

our zero defect rectifiers since these units were first desngned for high reli
night vision, lunar and aerospace applications. Their small size makes EI:% 4
rectifiers ideal for thick film substrates, miniature power supplies, airborne

displays, CRT displays, color TV, microwave ovens and other industrial !
commercial applications where small size, reliability and superior perfo
are critical. All ERIE High Voltage Silicon Rectifiers feature conservative::
ratings, fast recovery time, fast turn-on time, wide operating temperat"
high transient voltage ratings, low reverse leakage and unsurpassed reli
ERIE also offers double sealed, miniature Full Wave Brldge Rectlf

o




There’s NO Clutches, Brakes, Complex Mechanical Mechanisms or Costly Stepper Motors...

If there were, our new 30 cps asynchronous printer mechanism wouldn’t
cost up to 50% less than competitive units or have an MTBF of over 500
printing hours. But it does . . . and still gives you the paper handling
capability, excellent print quality and low noise level that you want.

For an even closer look, call, write or circle the reader service number
for our complete catalog. International Teleprinter Division, The Singer Co.
493 Washington Avenue, Carlstadt, New Jersey 07072 (201) 438-1770

SINGER

INTERNATIONAL TELEPRINTER CORP.
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Whoosh! or “pouf”

Our little fans and blowers deliver just the air you need ... no more, no less.

The 105 cfm blast—or the 14 cfm gentle breeze—
delivered by a Howard fan or blower is a matter of
design. Designed to your performance parameters by
Howard engineers who test and build these hardy
little fans and blowers so carefully and to such exacting
specifications that performance is guaranteed for 5
years in writing!

Air delivery tests to AMCA standards measure the air
movement capabilities of each fan and blower. Dy-
namic and static air pressure tests assure that Howard

UVVAR L

We guarantee it.

fans and blowers deliver just the amount of air your
product needs—and continue to do so over their
maximum life period.

More and more leading quality-minded firms are speci-
fying Howard components. (Names on request). Can
you afford less than the guaranteed controlled air
movement of Howard fans and blowers?

FREE Design Engineer's Manual and Guide to help
you design the ideal cooling systems for your products.

INDUSTRIES

DIVISION OF MSL INDUSTRIES, INC.
One Dixie Highway, Milford, lllinois 60953, Dept. ED
Phone: (815) 889-4105
FHP MOTORS GEARMOTORS FANS BLOWERS
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AND
BLOWERS
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Lighted
pushbutton
switches

this good should
cost dollars more.

Our pr

OAK SERIES 300.

Get premium performance—at
much less than a premium price.
Oak Series 300 lighted pushbutton
switches give you tested-for-reli-
ability operation and long life. The
economical solution to pushbutton
applications for bank terminals,
calculators, copiers, and more.
Modular design simplifies panel
design. Oak Series 300 switches
are relampable from the front, with

replaceable lenses, legend plates,
and button assemblies. The snap-
on lamp holders withstand physical
shock, help prolong lamp life.

Choose from single, dual, or four-
lamp display, as well as indicators
and non-lighted types. Specify one
to twelve station banks, with mo-
mentary, interlock, alternate action,
or any switching combination
available on the same bank.

"“I{ Industries Inc.

SWITCH DIV|SION/CRVSTAL LAKE, ILLINOIS 60014

TELEPHONE: 815+:459+5000 # TWX:910+634+ 3353 » TELEX:72+2447
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o

Colors? Your choice of any one
of the following for single-legend
switches (or any combination for
split-legend switches): lunar white,
white, red, green, amber, yellow,
orange, blue.

Get the complete details. Write
for our Series 300 brochure.

* Single-legend, single-lamp, normal latch, 2P2T, glass
alkyd insulation, no engraving, less lamps. OEM quan-
tities.

t Split-legend, four-lamp, normal latch, 2P2T, glass alkyd
insulation, no engraving, less lamps. OEM quantities.
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~
Who to call
for fast
delivery on
Oak

Series 300
Switches.

Now you can order Oak Series
300 Lighted Pushbutton
Switches and assemblies
(single-legend/single-lamp

or non-illuminated) in quantities
up to 149 from your regional
Oak distributor. These
distributors are equipped to
assemble custom units and
ship within 3 days.

DRW
MASSACHUSETTS, Watertown. (617) 923-1900
NEW YORK, Farmingdale...... (516) 249-2660*

G. S. MARSHALL
CALIFORNIA, EI Monte....... . (213) 686-1500*
CALIFORNIA, San Diego....... (714) 278-6350
CALIFORNIA, Sunnyvale. ..... (408) 732-1100

COLORADO, Arvada...........(303) 427-5858
ORI, Daytons. sy et (513) 278-9496
HALL-MARK
ALABAMA, Huntsville........ (205) 539-0691
FLORIDA, Orlando............(305) 855-4020*
GEORGIA, Atlanta........... (404) 963-9728
ILLINOIS, Chicago............(312) 437-8800
KANSAS, Kansas City......... (913) 888-4747
KANSAS, Wichita. . ......... (316) 682-2073
MARYLAND, Baltimore........ (301) 265-8500
MINNESOTA, Minneapolis. . ..(612) 925-2944
MISSOURI, St. Louis.......... (314) 521-3800
NORTH CAROLINA, Raleigh. ..(919) 832-4465
NEW YORK, New York........ (516) 293-7500
ORI0. Dayton. e deevoes vessaias (513) 278-6963
OKLAHOMA, Okla. City. .. .. Enterprise 50094
OKLAHOMA, Tulsa............ (918) 835-8458
PENNSYLVANIA, Philadelphia. (215) 355-7300
TEXAS, AUSHINT 5 o5 s utarevatesss (512) 454-4839
TEXAS, Dalles.:..ccoivesnnna (214) 231-6111*
TEXAS, Houston.............. (713) 781-6100

WISCONSIN, Milwaukee... ... (414) 476-1270

INTERFACE ELECTRONICS
WASHINGTON, Seattle....... (206) 285-3500*
* Assembly Locations

"“l{ Industries Inc.

Crystal Lake, lllinois 60014
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technology
abroad

N-channel, enhancement-mode
MOS transistors with an inver-
sion-layer mobility of 770 e¢m2/Vs
and a threshold voltage of 0.8 V
have been made by shallow diffu-
sion of germanium into silicon.
The operation was performed in
a vacuum and also in an open-
tube furnace by a team of Israeli
scientists. The diffusion, follow-
ed by dry oxidation, gave a volt-

age/capacitance curve shift of
about 1 V for a 1000 A oxide
layer. The shift was caused by
negative charges in the oxide.
Improved control of threshold
voltage is obtained with these de-
vices. Poor control has been one
of the main disadvantages of n-
channel devices, which are poten-
tially much faster than p-channel.

CHECK NO. 441

Investigation of the piezoresist-
ance effect in p and n-channel
MOS devices used as Rayleigh
surfacewave transducers has been
undertaken by Thomson-CSF in
France. The sensitivity and dy-
namic response of the silicon en-
hancement-mode MOS devices,
which have a potential for signal
processing of surface waves, have

been studied. The n-channel de-
vices, the French researchers say,
are better than the p-channel be-
cause they have higher response
with respect to gauge factor and
higher mobility. Both of these
factors reduce the de power re-
quired for a given insertion loss.
The n-channel device has a gate-
control voltage of about 5 V.

CHECK NO. 442

A new technique for growing
closely controlled thin films of
materials, such as gallium arse-
nide and other III-V semiconduc-
tor compounds, has been develop-
ed at Mullard Research Labora-
tories in England. Epitaxial films
of these materials have been
grown in an ultra-high-vacuum
environment by deposition of the

materials from effusion cells onto
heated substrates. Use of the
modulated molecular-beam tech-
nique is required to measure and
to provide the requisite precise
control of the evaporation rates
of gallium and arsenic equi-
librium and free-evaporation con-
ditions.

CHECK NO. 443

A low-cost doppler radar module
using distributed thin-film micro-
wave circuits has been designed
for intruder-warning systems.
The system, developed at Mullard
Research Laboratories in Surrey,
England, contains a Gunn oscilla-
tor, a Schottky detector and a cir-
culator that separates the trans-
mitted and received signals and
provides local oscillator power at
the detector. All of the thin-film

circuit elements are incorporated
on a l-cm-square ferrite sub-
strate, together with low-pass
filter networks for the de supply.
The Gunn oscillator is varactor-
tuned, and the circuit is stabiliz-
ed by coupling of a resonant line
to the oscillator. The output pow-
er is 5 to 7T mW. With an antenna
of 20 dB gain, the detection
range is 20 to 30 m.

CHECK NO. 444
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The STEREOSCAN 600 scanning electron micro-
scope plays an important role in process develop-
ment and quality assurance programs at Siliconix
Incorporated. High-reliability semiconductor devices
are routinely inspected in process for metallization
integrity at windows and steps. Wire bonds and
other surface structure are examined on finished
devices.

Siliconix keeps a close watch on product quality to
maintain their reputation as a high-reliability house
. . . where quality counts.

STEREOSCAN 600 offers a range of capabilities and
accessories to cover basic process inspection to
full scale R & D and Failure Analysis programs . . .
and at a very modest price.

Features include:

® Television rate scanning for rapid visual search-
ing as well as slow scan visual/record rates.

® Direct reading magnification mark, lets you esti-
mate metallization thickness, line widths, window

depths or what have you, directly off the display
or photograph.

“First in results . . . first in SEM”

SILICONIX KEEPS WATCH ON QUALITY

Dr. Samuel Fok
Siliconix Incorporated
Santa Clara, California

e Wide range of beam voltage from 25KV down to
1.5KV

® Large sample capacity to accept whole wafers or
large wired packages.

e Chamber and stage design is ideal for x-ray
energy dispersive analysis.

® Replaceable column liner, self diagnostic test
panel plus great operating simplicity all add up to
low maintenance down time with high performance
and productivity.

Let us show you all the features of both the Stereo-
scan 600 and the S-4 . . . you'll see why Stereoscan
is the largest selling scanning electron microscope
in the world. Write: Kent Cambridge Scientific, Inc.,
8020 Austin Ave., Morton Grove, Ill. 60053 (312) 966-
1010.

Also in ® Ossining, N. Y. (914) 941-3392 e Atlanta,
Ga. (404) 237-7106 ® Houston, Tex. (713) 772-0558
® Mountain View, Calif. (415) 965-3880

® Toronto, Canada (416) 889-8330.

W KENT CAMBRIDGE
A SCIENTIFIC, INC.
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The moment you open the dust cover,
you sense it.

Look closer. The cover frame is cast of solid
aluminum. So is the deck panel.

No wonder they fit together perfectly —
like the door of a well-made car.

Bright tape decks may be the most solidly
built tape decks in the world.

The use of cast aluminum
is not frivolous. It
provides a per-
fectly rigid base
for the tape guides
and the capstan
motor. A base that
is mounted at only three points so it can’t
be stressed.

Construction like this means that the tape
drive can’t come out of alignment—the tape
always runs true, and tedious adjustments are
simply not necessary.

You can buy Bright tape decks in either
Y% or 10% inch models configured to suit your
needs. Anything from the bare necessities to
fully buffered electronics and internal
formatting. You can even get an interface.

Tape speed is 12 to 45 ips, bi-directional.
Packing density is 200, 556, or 800 bpi on
7 tracks or 800 or 1600 bpi on 9 tracks.
Interface is by TTL/DTL logic.

For a tape deck like this, you would
expect to pay a premium. And you do, about
10%. But you get what you pay for —a tape
deck that is truly impressive in your system.

More information is available. Contact

Bright Industries,
Bright

686 West Maude
Avenue, Sunnyvale,
INDUSTRIES INC.
A Subsidiary of Data Disc, Inc.

California 94086,
(408) 735-9868.

See Bright at '73 NCC, Booths 1629, 1631, 1633.
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SERIES J CONNECTORS

excellent for printed circuit flat cable use

Series J connectors are small and rugged, and especially adapted to aircraft and computer
applications. High strength, single piece molded shells of fiber reinforced phenolic are
available with 11, 21, 31 or 51 contacts. Socket contacts are removable and free floating;
plug contacts are integrally molded into body material.

For a free technical brochure on this series
and other printed circuit connectors,
write Advertising Department, Continental Connector Corporation,
34-63 56th Street, Woodside, N.Y. 11377 or phone (212) 899-4422.

For the Sales Representative Nearest You, See Our Listings in EEM and VSMF Directories.

CONTINENTAL[<:>1 CONNECTORS

CONTINENTAL CONNECTOR CORPORATION s WOODSIDE, NEW YORK 11377
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They'll turn on their all-electric kitchen
at the same time the office down the
road cranks up their air conditioning for
the day. Multiply their demarid a million
times, and you get a BROWNOUT—

a subtle reduction in line voltage that
drives EDP equipment nuts. Your utility
company does its best to cope with the
situation. They add a little here, take a
little there, try to keep power distributed
as best they can.

Unfortunately, they don't have time or
the means to warn everyone about
their adjustments. As a result, your EDP
equipment could experience crazy
spikes, crazy operating voltage. And
that's bad. A dip in voltage causes a
computer to drop a few digits, lose
parity, distort information or lose its
memory entirely. A surge damages
delicate components and ruins printed
circuits. Either way, you lose time

and lots of money.

These nice¢
may wipe: out

Obviously, you can't do much about the
population and industrial explosion that
makes the power crisis a lot more than

a summertime headache. And complex
demands on electric utilities make
controlled line voltage extremely unlikely
m,ytrtually every metropolitan area.

SOLA'S BROWNOUT INSURANCE

THE STATE-of-the-art in voltage regulatlon

ple
computer
ty days.

But you can protect yourself and your
computer with Solatron® Line Voltage
Regulators. Solatron® Regulators
maintain voltage within ==0.259, for line
changes. Correction begins within the
first 2.8 milli-second and completes
regulation within 83 milli-seconds.

In other words, Solatron® does for you
what the utility company can’'t—and
does it automatically.

Protect your EDP investment. Contact
your local Industrial Distributor, or the
AC Products Group at Sola Electric
immediately. Call (312) 439-2800 or
write Sola Electric, 1717 Busse Rd.,
Elk Grove Village, lllinois 60007.

eon e [

OIVISION OF SOLA SBASIC INDUSTRIES
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THE VERSATILE

NEW COAXIAL CONNECTORS

OMQ-05S3

P TV T e ]

QUICK CONNECT - POSITIVE LOCK

Two complete new series of coaxial con-
nectors. Designated OMQ and 0SQ, each
series features quick connecting and posi-
tive interlock, making it impossible to dis-
engage a mated pair by pulling on the
cable. The outer coupling sleeve on the
plug is retracted to separate the mated
pair.

The OMQ and 0SQ series were developed
as a broad line of miniature and sub-
miniature coaxial connectors for a wide
variety of applications. The straight-in
locking feature permits rapid reliable con-
nections since they do not require twisting
or threading of coupling nuts typical with
other types of connectors. Versatility in de-
sign allows the removal of the coupling
sleeve on plug connectors which then con-
verts the connector to a slide-on type with
no interlock.

~ The OMQ and OSQ connectors series are
- of all crimp design allowing rapid and in-
~expensive assembly.

The small size, low VSWR and broad fre-
‘guency coverage permit a wide range of
yplications in both measurements and

ﬁisb available are adapters, attenuators,
erminations and tees.

Send for New 1973 OSM
Catalog. 120 pages of min-
iature coaxial connectors,
adapters and components.
Included are complete speci-

S e e Spectra, Inc. mickican ovision

24600 Hallwood Ct. e Farmington, Michigan 48024 e Tel. (313) 477-1234 @ TWX 810—242-1463
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1974 space program off and flying

The fiscal ’74 space-program budget has passed its first major Con-
gressional hurdle with ease, but it still faces a major challenge some-
time after Memorial Day. The House Science and Astronautics Com-
mittee treated NASA like a benevolent uncle, adding $57.5-million to
the $3-billion budget request.

The committee, now headed by Rep. Olin Teague (D.-Tex.), added
$25-million to the $475-million space shuttle R&D request; $10-million
to Skylab, $7-million for a backup ERTS satellite, and $5-million to
replace a Convair 990 research aircraft lost in a recent crash. A total
of $10-million more was added for nuclear research. On'y minor re-
ductions were made by the committee—in the physics and astronomy,
lunar and planetary, and tracking areas.

The Senate Aeronautical and Space Sciences Committee also is ex-
pected to be generous with NASA’s request. However, space lobbyists
are watching to see what Sen. William Proxmire (D.-Wis.) and the ap-
propriations subcommittee he heads will do.

Air Force seeks a $10,000 missile

The Defense Dept. is bearing down hard on contractors to design
a new air-to-air missile to a specified price. The Air Force, acting as
agent for the Navy as well, will issue competitive contracts for the
design of a short-range, air-to-air missile that must not cost more than
$10,000 per unit. This target price is reported to be far below the cost of
most existing missiles and has been thrown as a deliberate challenge
to industry designers. Among the key elements that will determine the low
cost of the missile, the Air Force says, are the target seeker, guidance
and control systems and autopilot. Contractors will perform cost-perform-
ance tradeoff studies under three to five-month contracts to see if such
a price tag is feasible.

Project Sanguine moving into design phase

Three companies participating in the study phase of the Navy’s Project
Sanguine extremely-low-frequency (ELS) communications system have
been awarded contracts of approximately $3-million each to proceed into
the design phase. They are RCA, TRW and GTE Sylvania. The system,
which will operate within the frequency band of 30 to 100 Hz—with the
most likely carrier frequencies being 45 to 75 Hz—is to consist of a grid
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of underground antenna. The grid is to be placed in an area of low-
conductivity rock.

Defense Secretary Elliot Richardson, in his brief tenure at the Penta-
gon, reaffirmed an earlier decision by his predecessor, Melvin Laird, that
the Sanguine complex will be placed in Texas rather than Wisconsin. The
present experimental system is in Wisconsin.

Air Force considering new command-post electronics

The Air Force may start contracting soon for development of advanced
communications equipment and remote terminals that will be carried in
the second-generation version of the Advanced Airborne Command Post.
The service’s Electronics Systems Div. has notified contractors that it is
considering issuing a request for proposals for development of a proto-
type system. It would be installed in a Boeing 747 aircraft mockup and
undergo stringent electromagnetic-pulse testing. Contractors are already
vying hotly for an upcoming contract to integrate existing command-and-
control equipment in the first three Advanced Airborne Command Post
aircraft. The Pentagon plans four more of the aircraft to carry new-
generation equipment.

U.S. widens licensing of its inventions

The General Services Administration has at long last issued new patent
licensing regulations in response to a Presidential directive of 1971. It
should result in broader licensing of Government-owned patents to
American businesses. The National Technical Information Service is com-
puterizing Government patent information and will shortly begin pub-
lishing it in abstract form. The new regulations permit exclusive licenses
of Government inventions, although nonexclusive licenses are preferred,
the GSA says. Meanwhile bills for broad patent reforms have been intro-
duced in the House and Senate, with the Senate Judiciary Committee
expected to take the lead in hearings.

Capital Capsules: The Army’s Harry Diamond Laboratories plans a study of the ef-
fect of electromagnetic-pulse phenomena on circuits. It will use an elec-
tron beam, modified to improve the electron energy spectrum, area of
illumination and pulse width. . . . The U.S. will exhibit several lines of
computers in Peking on Sept. 18. A half-dozen computer firms are expected
to show their wares to the Chinese, including both scientific and general-
purpose equipment. . . . Two major military electronics procurement offices
will be closed and their activities shifted elsewhere as a result of recent
closings of some bases. The Army is shutting its Electronics Command
procurement offices in Philadelphia. The Navy is closing the Naval Elec-
tronics Supply Office at Great Lakes Naval Base, Ill. . . . Sen. Stuart Sy-
mington (D.-Mo.), acting chairman of the Senate Armed Services Com-
mittee, has asked the Controller General to investigate the enormous rise
in costs—from $138-million to $250-million—in the Morris-Knudsen Co.
contract for construction of Safeguard ABM facilities at Grand Forks,
N.D. ... An Apollo 13 astronaut, John Swigert, has been named executive
director of the staff of the House of Science and Astronautics Committee
and will start work July 1.
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a handful
of measurement
- solutions...

With the 212. A completely new
DUAL-TRACE, 500-kHz, 3 x 5%
X 9-inch scope that weighs
only 3.4 pounds and costs just
$725. The high-impact plastic
case withstands severe en-
vironments — double-insulated
construction protects you while
floating the scope to make
high-voltage measurements.

Many other benefits are avail-
able in our first dual-trace
mini: (1) 500 kHz and 1 mV/
div; (2) Designed, developed
and manufactured within the

2 212
OSCILLOSCOPE

CH1

CH 2

United States; (3) For clarity,
probe bodies and vertical de-
flection controls are color-
matched; (4) When not in use,
the permanently connected
probes and power cord store
in an easy-to-use compartment;
(5) There are only two trigger
controls, one for level and
slope, the other for source
selection; (6) Controls are re-
cessed to prevent accidental
damage; (7) Up to 5 hours
operation are provided from
rechargeable internal batteries;
(8) Vinyl carrying case . .
INFORMATION RETRIEVAL NUMBER 31

VOLTS/DIV
—
(EXT HORIZ)

POWER
(BATTERY)

VOLTS/DIV
-

For complete information or to
arrange a demonstration, con-
tact your local Tektronix, Inc.
Field Office. Or, write Tek-
tronix, Inc., P.O. Box 500,
Beaverton, Oregon 97005. In
Europe, write Tektronix, Ltd.,
P.O. Box 36, St. Peter Port,
Guernsey, C.l, UK.

212" Oscilloscope . ... $725
U.S. Sa

Price FOB Beaverton, Oregon

: TRONIX
- committed to
technical excellence




computer books from hayden...

COMPUTER METHODS FOR SCIENCE AND ENGINEERING

Robert L. LaFara

Offers basic computing methods scientists and engineers need
to solve many numerical problems. Features clear-cut methods
for problem organization and flowcharting reinforced by many
examples of practical applications. Includes chapters on
smoothing of experimental data. Offers FORTRAN techniques
for iterative solutions to equations. Clear, logical, applications-
oriented. 336 pp., #5766, cloth, $12.95.

MODERN DATA COMMUNICATION:

Concepts, Language and Media

William P. Davenport

Provides a working knowledge of how business and technical
information is transmitted and received through electrical and
electronic systems. Discusses coding, channel capacity, and
modulation and multiplexing. Enables the data systems man-
ager, engineer, or technician to utilize transmitting techniques
in many areas of commerce, industry and education. 208 pp.,
illus., #5810-1, cloth, $8.95.

OPERATING SYSTEMS ANALYSIS AND DESIGN

Leo J. Cohen

Determines the fundamental properties of operating systems
and develops tools for their formal design and analysis, par-
ticularly multi-programming operating systems. First book an-
alyzing the subject as a whole, presenting a unifying point of
view. Completely self-contained and suited to computing pro-
fessionals. 192 pp., #9176, cloth, $11.50.

REDUNDANCY TECHNIQUES FOR COMPUTING SYSTEMS

Edited by Richard H. Wilcox and William C. Mann
Focuses on ideas, research and developments which will lead

to the introduction of redundancy techniques into forthcoming
computer systems. 416 pp., illus., #9041, cloth, $14.95.

PARALLEL PROCESSOR SYSTEMS, TECHNOLOGIES,
AND APPLICATIONS

Edited by L. C. Hobbs, Joel Trimble, Dr. Harold Titus, and Dr. ivar Highberg

Provides a valuable exchange of information by surveying par-
allel processing systems, applications for parallel processing,
device technology utilization, system and machine organization,
and programming and software techniques. These symposium
papers encompass developments in these technologies already
designed or being designed at the time. 448 pp., illus., #9175,
cloth, $22.50.

FILE STRUCTURES FOR ON-LINE SYSTEMS

David Lefkovitz

A design-oriented handbook offering the programmer and
systems analyst basic principles and specific techniques for
organizing files in mass random access computer storage.
Gives design principles illustrating broad areas of application
and cost/performance trade-offs. Discusses functional require-
ments of systems and techniques for file structures, query
processing, directory generation, decoding and updating, and
more. 220 pp., #9155, cloth, $11.95.

STANDARD DICTIONARY OF COMPUTERS

AND INFORMATION PROCESSING

Martin H. Weik

Authoritative definitions for more than 10,000 hardware and
software terms. Contains a unique Computer Tree tracing the
lineage of more than 500 computer models. 336 pp., illus.,
#5677-X, cloth, $10.95.

FUNDAMENTALS OF DISPLAY SYSTEMS

Harry H. Poole

Covering the technology in full, this book focuses on such
cathode ray tube applications as large screen techniques,
optics, luminescence, and peripheral devices. 416 pp., illus.,
#9065, cloth, $19.50.

15-DAY FREE EXAMINATION

Please send me the book(s) circled below on 15-day free

I examination. At the end of that time, | will remit pay-
ment, plus postage, or return the book(s) with no further
obligation.

5766-0 9176 9155 9041
9175 5810-1 5677-x 9065

Save Money!
[] Payment enclosed. Publisher will pay all shipping
and handling charges — same 15-day guarantee.

r---

E
(=)

[{l HAYDEN BOOK COMPANY, INC., 50 Essex Street, Rochelle Park, N.J. 07662

Name

Firm
Address

City/State Zip

$10.00 minimum for free exam orders. Because of higher
billing and collection costs, we must ask for payment
in full with any order for less than $10.00. Same 15-day
guarantee,

73-47
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Pushbuttons

that help do everything
from mgkeacopytocall a cop.

Think MICRO SWITCH

when you’re in the mar-

ket for pushbuttons.
Because we of-

other words, just unusual places. For example,

about any applica-  when an underwater sphere

tion where reliability was designed to explore the

is important. Continental Shelf, our pushbut-
From our smallest tons were used to help make

largest selections. miniature (unlighted the dive a safer one.

With most of them Series 8) to our most ver- For help with your applica-

available off your distribu- satile lighted tion, we have a

tor's shelf. pushbutton G soL(E, /7y staff of Applica-

MICRO SWITCH pushbut- (Series 2), ' tion Engineers
' _tons areinuse eachofourde- standing by

right now on vices feature to provide
jobsranging the most reliable field support.
D from office  switchinginthe indus- Formore
"\ copiers try. So no matter how information,
| (DM)topo- tough orunique yourapplica- contact your
licecom- tion, you can be confident we ~"MICRO SWITCH

’ munications have a pushbutton to handle it. Branch Office or Authorized

systems Engineers  Distributor (Yellow Pages,

(Series 2). In ¥ have putthisde- ‘‘Switches, Electric’).

series50PB i sign freedom to

AAAAA useinsome MICRO SWITCH
""" 2 makes your ideas work.

Series 2

Series 6

Series 1

8 Series SN

Series 8

Series DM

Series 4

Series DS !

Series 3

MICRO SWITCH

FREEPORT ILLINOIS 61032
MICRO SWITCH products are available worldwide through Honeywell International. A DIVISION OF HONEYWELL
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The Avantek GPD amplifying device.

Imagine, a complete 5-400 MHz transistor amplifier, featuring over six octaves of flat
bandwidth, thin film sapphire construction, complete cascadability and a miniature TO-12 package,

for $30 and under.
The Avantek GPD has to be the best miniature amplifier buy available today. Check the

prices below and consider the performance per dollar. You're probably paying too much right now

even if you are building your own.
Find out more about the Avantek GPD by phoning your regional sales office or the factory

direct. Or, use the readers’ service number below and receive a complete data sheet and our 18-page

applications brochure, Designing with GPD's.
Avantek, Inc. Eastern Regional Office, Falls Church, Virginia (703) 533-2260 Central

Regional Office, Shawnee Mission, Kansas (913) 362-9511 Western Regional Office, Santa Clara,
California (408) 249-1354 Corporate Headquarters, Santa Clara, California (408) 249-0700.

Power Output
1dB

for Avantek
Frequency Noise Reverse Gain Intercept Point VSWR
Response Gain Flatness Figure Isolation Compression for IM Products (50-ohms) Input Power Storage Price
(MHz) (dB) (dB) (dB) (dB) (dBm) (dBm) Typical Volts Current (mA) Temperature Weight (Qty
Model Minimum Minimum Typical Typical Typical Typical Typical In Out DC Typical (P€) (grams) 1-99)
GPD-401 5-400 13 1.0 4.5 20 2 +8 20 20 156 10 65to +200 1.0 $30
GPD-461 Same as GPD-401, except three external capacitors are required to establish low frequency roll-off = 27
GPD-402 _ 5-400 13 fiols 180 —20 ) 18 20 20 15 24 —65to t200 1.0 29
GPD-462 Same as GPD-402, except three external capacitors are required to establish low frequency roll-off L 26
GPD-403 5-400 9 1.0 7.5 —20 +15 +26 2:00 210 24 65 65to +200 1.0 30
2

GPD-463 Same as GPD-403, except three external capacitors are required to establish low frequency roll-off

Avantek . . . vears ahead today

Avantek, Inc., 3175 Bowers Avenue, Santa Clara, California 95051. Phone (408) 249-0700. TWX 910-339-9274 Cable: AVANTEK
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Everything
you need in

ferritestt

Broad Product Line: Ferroxcube offers a complete array
of sizes and shapes of ferrite cores. They're made in
Saugerties, N.Y. and stocked throughout the U.S.A.
Toroids for pulse transformers, pot cores or square cores
for precision filters, transformer cores in all sizes and
shapes— E, U, |, specials and read-only memory cores
—you can trust Ferroxcube to provide the optimum core
for your inductors.

Unsurpassed Materials Technology: Ferroxcube, the
acknowledged U.S. leader in ferrite technology, offers
a wide range of standard materials for your cores.
Chances are that one of them has exactly the right com-
bination of characteristics for your application. And, you
can depend on Ferroxcube to deliver the same uniform,

product characteristics year after year for consistent,
optimum circuit performance in your designs.

24-hour Availability: Standard components are avail-
able for 24-hour delivery from any of seven warehouses
conveniently located in Boston, New York, Saugerties,
Philadelphia, Chicago, Santa Clara and San Diego.

If you're up on the advantages of ferrites, discover the
added values of dealing with Ferroxcube. Ask for the
new 1973 catalog. If you're new to ferrites and the design
possibilities they open up, talk to one of our applications
engineers. Call 914¢246-2811, TWX 510-247-5410 or
write Ferroxcube, Saugerties, N.Y. 12477.

Ferroxcube linear ferrites—made in Saugerties, N.Y.
and stocked in seven U.S. locations.

FERROXCUBE corrPORATION, SAUGERTIES, N.Y. 12477

A NORTH AMERICAN PHILIPS COMPANY

TM  Distributed through North American Philips Electronic Components Corporation with warehouses in Boston, 617+449-1406; New York, 516+538-2300;
Saugerties, 914+246-5861; Philadelphia, 215+927-6262, Chicago, 312+593-8220; Santa Clara, 408+249-1134, San Diego, 714+453-9250

16402
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P-channel N-channel CMOS P-channel N-channel
J FET J FET FETs MOS FET MOS FET

Since 1962, Siliconix has evolved FET technology and applied it to
a complete range of singles, duals, arrays, and ICs. So what’s new?

Industrial Analog Switch:

80€ Per Channel

Now available: analog switches specially selected for industrial control service,
at per-channel prices as low as 80c (DG501CJ) and 90c (DG172C)J) in 1000-unit quantities.

wonaL mets

= & Letririn
~@H BN e =i
o Sy, S i e i
(O _____4:_:_‘:.-; M—TD: ;, i
© & © Q’
DG172CJ §Reaesss
ﬁ'._:.—”
You can’t go wrong with our epoxy DG501CJ
analog switches if you’re a designer of
industrial control circuits. Choose from All of these FET switch/driver
a variety of switch configurations combinations are off-the-shelf and at your
and structures: nearest Siliconix distributor right now.
B PMOS monolithic—DGS501CJ, They're priced to compete with reed
8 channels, break-before-make switch relays and other electromechanical
action, = 5 V analog signal range devices—and they switch 1000 times
B PMOS/bipolar—DG172, 4 channels, faster, last far longer, require less drive
20 V peak-to-peak signal capability, power and associated hardware, and
PMOS FETs and bipolars on a operate directly from industrial

single chip computer logic.

Our catalog line of FET analog switches will cover most applications.
If your switching problems are unique —and whose aren’t—
call our applications people. They're eager to help. For complete information

write for data

Applications Engineering (408) 246-8000, Ext. 501

Siliconix incorporated

2201 Laurelwood Road, Santa Clara, California 95054
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(editorial )

Enter a new computer show
-~ and new hope for the future

The Fall and Spring Joint Computer Con-
ferences are dead. But a new star has risen
in their place—the National Computer Confer-
ence and Exposition.

For more than 20 years, the traditional fall
and spring exhibitions were the key meetings
of the computer field. They served the com-
puter industry well during a period of phe-
nomenal growth and technological change.

Their peak year was reached at the 1969
Fall Joint Conference in Las Vegas, where
more than 26,000 visited about 1000 booths.
Then came the crunch.

The national recession caused potential customers to cancel or delay
the purchase of computer systems. Old-time users, instead of upgrading
their systems—as they had formerly done almost annually—made do with
what they had. At the same time it became apparent that the computer
business had become oversold and underutilized.

The effect on the spring and fall conferences was dramatic. Major
computer manufacturers dropped out of the shows, and many other com-
panies simply found it too expensive to exhibit in what were essentially
regional shows. And, of course, attendance declined.

The result was that the American Federation of Information Process-
ing Societies (AFIPS) decided to replace the two three-day semiannual
conferences with a single five-day national computer show. It will open
in New York City on June 4.

An AFIPS spokesman describes the new show this way: “The first
national gathering of the data-processing community to examine the
total picture of computer technology, its application, emerging uses and
its impact on user industries and the world economy.” If statistics are
indicative of success, this show already has it made. More than 700 booths
have been sold, representing over 200 companies. AFIPS says it expects
over 30,000 visitors. Major mainframe manufacturers—most notably IBM
—will exhibit after having previously dropped out. The technical program
has been greatly enlarged.

The editors of ELECTRONIC DESIGN share the optimism of the sponsor
and exhibitors. We, too, believe in the future of the computer industry.
This special Computer ’73 issue confirms that belief.

Good luck to the First National Computer Conference and Exposition!

RALPH DOBRINER
Managing Editor
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System 8000.

We’ve combined, refined, buffered,
and naturally,
improved it.

Improving a product like System 8000 is not a simple
matter. We saw to that when we designed the in-
dustry’s first dual density 800/1600 cpi tape system.
But we listen to our users. And what you want —
you get.

Combined.
We've taken our Model NRZI Format Control Unit
and our Model 8216 PE Format Control Unit and
combined them into one neat box. Model 8217.
It does everything the former two did — con-
trolling up to four transports in a system. These
can be Models 8109, 9-track NRZI/PE; Model
8108 NRZI and Model 8107, 7-track triple
density. Mix or match.

Refined.
The combined rack height of Models 8208
and 8216 was 10-1/2"”. Model 8217

takes up a scant 3-1/2” for PE or dual density and
only 5-1/4” for the buffered model.

Improved.
Model 8217 is available as buffered dual density unit
which allows it to accept any asynchronous input.
This allows use of the 8217 as a core source without
tying up the system computer. And System
8000 still features automatic density selec-
tion, postamble/preamble generation, au-
tomatic error detection and correction and

deskew register.

System 8000 is still the first — and the
best — dual density system ever
built. For more information write

today. L ENNEDY CO.
540 W. WOODBURY RD.,
ALTADENA, CALIF. 91001

(213) 798-0953

KENNEDY - QUALITY - COUNT ON IT
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Now that the world has
flipped over our OEM Model 4,
can we make them fast enough?

" When we introduced our Model 74 in 1972, we
knew we had a great little OEM minicomputer.

We just didn't know how great.

We knew a lot of OEMs would like the hardware
multiply/divide, 16 general registers and directly

addressable 8KB core — expandable to 64KB. But we
didn’t know so many OEMs would beat down our door
to sign up for it within the first 6 months.

What you need is what you get.

We had an idea that the 80-nanosecond solid-state

Read-Only-Memory and the multiplexor providing

an |/0 system for communicating with up to 255
peripheral-oriented device controllers would turn on a
lot of OEMs. But who would’ve guessed we'd have

the big machine tool manufacturers, electronics
companies, peripherals houses and controls

B\ companies standing in line for it?

The $3600°OEM Model 4.

We were pretty sure a lot of OEMs would
"=~ appreciate the upward compatibility of the

Model 74 and our Mix and Match discount

schedule, which gives cumulative credit for

all machines bought, regardless of model. But
we never even dreamed we'd have to tell our
manufacturing people to make them by the bushel
to keep our 30-day delivery schedule.

Maybe it's the $3600 price.
Maybe it's the no-frills design.
Maybe it's just the way it does so many jobs so well.

Whatever it is, we'll keep making them just as fast
as our OEM customers want them.

The more the merrier.

vvvvv

iNTERD.A.TA

2 Crescent Place, Oceanport, New Jersey 07757 (201) 229-4040. Denver — (303) 758-0474.
Boston — (617) 890-0557. Chicago — (312) 437-5120. Dallas — (214) 238-9565.

Detroit — (313) 356-5515. Houston — (713) 783-1830. Los Angeles — (213) 640-0451.

Orlando — (305) 851-6962. Palo Alto — (415) 969-1180. Philadelphia — (215) 436-5579.
Washington — (703) 525-4806. Toronto - (416) 678-1500. United Kingdom — Uxbridge 52441.
Sydney — NSW 439-4155. West Germany — 0811/8543887, Tokyo — 270-7711,

INFORMATION RETRIEVAL NUMBER 42

*Basic 8KB Model 74 list.
With OEM discount, quantity of 61 — $2,160.



Computer °7:3
A Special Issue

Changes in architecture are giving users

more computer at less cast. .. .. . oo 58
An interview with Gene Myron Amdahl, designer

of the IBM 360 series and entrepreneur. .. ... .. 66
Memories turn to newer materials, but core

hangs on as the old reliable.’, . .. ... .......... 70
Microprocessors finding growing role between
calculator chips and minicomputers. .. ... ...... 80
Proliferating peripherals: They come fast,

slow, economical and with ‘brains’. .. ........ .. 88
An interview with Gordon Bell, portrait of

a minicomputer master mind. . .. ... .. ... ... .. 96
New tricks in hardware are making it easier

10 improvethe softWare, . . ool oL L. L. 100
Data networks putting the vast power of

computers at fingertips of everyman. ... ... ... .. 108
Worlds biggest computer show aims

at drawing designers and end users. .. ......... 118
Focus on pulse and word generators. . . . . ... . ... 128

Cover photo by Jean-Pierre Ragro—Goldust Exchange, courtesy of Data
General Corp.

ELECTRONIC DESIGN 11, May 24, 1973

55



COMPUTER °7:3

The push for hardware

Symbolic concept of General
Electric’'s Mark Ill Information
Services Network. Outer ring
of blocks represents low-speed
remote concentrators. Blue
colored blocks represent
high-speed data concentrators.
The third ring depicts
preprocessor computers. Next
ring performs batch processing.
The central circle features
“future massive storage
devices.”

hat’s new in computers? For today’s en-
W gineer—whether a designer of com-

puters, a user of them, or both—a more
appropriate question might be: What isn’t new?
Design concepts and applications are changing—
radically, in some cases. Not only hardware—
software, too—is affected.

In system architecture, there is a continuing
demand for better performance at lower cost.
The demand is being met by incorporating faster
elements—semiconductor logic and memories—
in the computer system and splitting the main
memory into sections to speed data exchange be-

56

tween the memory, central processing unit and
other system elements.

In memories, semiconductors are making head-
lines with potentially explosive growth, but cores
are still a major factor—and expected to remain
so for the next decade and possibly beyond. New
techniques are lowering the cost of core string-
ing and core-array fabrication. Manufacturers
are also continuing to seek refinements in disc
and tape technology. Increases in track density
are expected to improve the speed of discs and
to lower their cost. Meanwhile more versatile
magnetic-tape systems are beginning to emerge,

ELECTRONIC DESIGN 11, May 24, 1973



and software power

including one that employs a transverse record-
ing technique.

Microprocessor chips are beginning to fill the
gap between calculator chips and minicomputers.
These MOS/LSI processors can be programmed
to perform not only arithmetic functions but data
processing as well. They have even begun to
replace small, dedicated minicomputers in some
applications.

Printers and plotters are generating a great
deal of excitement in the dynamic world of
peripherals. Printers are becoming faster and
cheaper. Although current printer outputs range

ELEcTRONIC DESIGN 11, May 24, 1973

The cost of programming today
represents nearly 509%, of

the price of the computer.
Efforts are underway to boost
programmer productivity by
techniques like stack archi-
tecture and microprogramming.
These are making it possible
to provide greater performance
with each of the programmer’s
instructions. Virtual memory
is another concept finding
increasing use.

from 10 characters per second to 2000 lines per
minute, most of the action is in the speed range
of 30 cps to 300 lpm, aimed primarily at the
minicomputer market. In this range nonimpact
printers are providing a challenge to traditional
serial-impact printers.

In software, techniques like stack architecture
and microprogramming are increasing program-
mer productivity.

No single issue of ELECTRONIC DESIGN can
hope to cover in full a topic as vast as the com-
puter industry, but in the following pages some
of the more important trends are discussed.
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Changes in architecture
users more computer at

Jim McDermott, Eastern Editor

ore performance for less money.
M The demand is timeless in the world of
business, and computer architecture—
the functional elements of the computer system
and the subsystems needed to process data—is
changing radically to meet it.

The simplest approach has been to incorpo-
rate faster system elements, such as semiconduc-
tor logic and memories. But a number of other
approaches are being used. The designers are do-
ing the following :

® Increasing the speed of data exchange be-
tween the memory, central processing unit and
other system elements by splitting the main
memory into more than one section. Each sec-
tion is accessed at the same time.

= Making slow main-core memories appear
fast to the computer by incorporating rapid
semiconductor ‘“cache” memories between the
central processor and the main memory.

s Increasing the apparent size of the main
memory through the use of ‘“virtual memory”
techniques.

m Attacking the software/programmer bottle-
neck by transforming software routines to hard-
ware. Microprogramming is being used.

= Boosting the capability of the computer by
making it a “virtual machine.” Nanoprogram-
ming techniques—two levels of microprogram-
ming—are being employed.

®m Increasing computing speed by converting
long serial operations to parallel concurrent,
shorter ones.

= Developing large data-processing systems
capable of running more than one program at
the same time.

®m Building fast supersystems for complex
calculations.

With few exceptions, the basic architecture
has been derived from the first stored-program
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Minicomputer architecture has evolved in the last eight
years from a simple single processor to powerful ma-
chines, like this Microdata 1600.

computer, the von Neumann machine (Fig. 1).
Modern computers are extensions or permuta-
tions of the five basic sections of the von Neu-
mann machine, frequently called a single-proces-
sor or unit computer. The five sections are:

1. The input—transmits data and instructions
from an input-output device—say, a teletype-
writer—into the computer main memory.

2. The main memory—stores the instructions
needed for the machine to carry out computations
or to process data. Also stores the data and the
results of the computer operations on that data,
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are giving
less cost

1. The architecture of the basic singl poer is de-
rived from the configuration of its five elements: the
input, the output, control, memory and arithmetic unit.

2. The microprogrammed computer uses an additional
control memory in which the program elements are
stored. These elements carry out the instructions.

both intermediate and final.

3. The arithmetic logic unit—performs both
mathematical calculations and logical operations.

4. The control logic—decodes the instructions
and then causes the machine to execute them.

5. The output—transmits the completed calcu-
lations or data to the input-output device for
presentation to the computer user.

Even today, many small computers retain this
type of architecture, performing serial operations
in executing the instructions for calculation or
data processing. But for the larger data proces-
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~ sors, where the instructions are complex and

may run into the hundreds, waiting for a ma-
chine to complete a full serial data-processing
cycle would be intolerable. For this reason, the
speed of the larger machines has been stepped
up not only by using faster computer elements
but, more importantly, by performing many of
the processing operations concurrently.

Modifications to the machine architecture to
obtain this concurrency include overlapping of
operations, putting data in and taking data out
of the computer simultaneously and providing
sufficient memory and computing power to en-
able the machine to handle more than one prob-
lem at the same time.

Overlapping of operations fundamentally de-
pends on the use of architectural variations to
modify the serial-operating sequence of the von
Neumann machine.

Splitting the memory speeds processing

With some modification of the system, it is
possible, for example, to generate during the op-
erating cycle of one instruction the address of the
next. This can be accomplished by memory inter-
leaving, or dividing the memory into independent
areas so the words corresponding to the con-
secutive addresses are in different places and thus
can be accessed at the same time.

Additional speed is obtained with this ar-
rangement because core-memory access takes
longer than arithmetic or logic operations. Split-
ting the memory into two sections—instruction
and operand storage—the way the Univac 1108
does, provides two paths to the central processor
unit, in which the control resides. A second word
is read during that half cycle while a previously
read word is being written back into the memory.

Even further segmenting of the read-write
memory cycle is used in the Univac 1100 by
division of the main memory storage into inde-
pendent sections that have their own paths to
control. Odd and even addresses are stored in
alternate sections of the memory. The central
processor is also segmented into twin arithmetic-
logic units that provide a simultaneous proces-
sing capability.

Architecturally, memories are developing into
heirarchies of storage.

“A profound change that I see,” says Donald
M. Edam, director of Univac’s development cen-
ter in Roseville, Minn., “is the increased use of
storage. The size of memories is growing be-
cause the cost is decreasing. There is also a trend
towards multiple levels of memory. We have a bi-
level memory in the Univac 1110. The fast main
store is plated wire, and the somewhat slower
core is extended storage.

“The off-line storage, such as disc or drums,
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3. A main computer memory may appear to be faster or
larger than it really is. A fast semiconductor cache
memory between the main memory and the CPU (a)
gives the main memory the apparent speed of the cache
memory. Keeping track of data and swapping it into
and out of the main memory onto an auxiliary memory
(b) makes the main memory look substantially larger
than it is.

4. Two methods of controlling the data flow between
the peripherals and main computer are the shared
channel (at top) and the floating channel (at bottom).
IBM uses the shared-channel system and Burroughs
the floating.

is another level in the memory heirarchy, plan-
ning and selecting a particular heirarchy in-
volves tradeoffs between cost and performance.”

Tricky handling of data

In taking advantage of many of the archi-
tectural tricks to speed data processing, design-
ers have made the computer—or elements of it—
look faster or more powerful than the hardware
actually is. Examples are found in the use of
cache memories, virtual memories and even vir-
tual machines.

Several IBM machines use cache memories—
small semiconductor memories that are several
times faster than the large, lower-cost and slow-
er main memory. The cache memory—IBM -calls
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it a buffer—is situated between the main memory
and the central processing unit (Fig. 3). The
instructions and data needed for a program in
progress are moved ahead of time—in small
chunks—from main storage into the faster cache
memory. The central processing unit uses this
cache data for the actual operation of the
machine,

The net effect, from the operating viewpoint, is
that of a machine with a large, fast memory.
However, additional look-ahead logic is required
in the design to anticipate the data and instruc-
tions coming up, so they can be transferred to
the cache before they are called for by the
processor.

Efficiency and throughput improved

The use of virtual memory increases system
efficiency and the throughput of data. The vir-
tual memory featured by IBM in the 360/67 and
370/125 uses a combination of the main memory
and auxiliary memories, which may be disc or
drum.

Classically, large chunks of main memory are
set aside for each program. But to create a
virtual memory, the main memory is divided
into a number of segments or small pages of, say,
2-k or 4-k bytes each. Program and other data
elements are assigned to these pages. Under
operating conditions, the programs and data are
scattered about the main memory on different
pages. When several programs are processed at
the same time, the data appear in these scattered
areas.

With virtual memory, the computer keeps
track of where each page is stored at any given
instant. When any page is not in use, it is re-
moved and stored in an auxiliary memory, to be
replaced by a page of a program being executed.
Should a page in the auxiliary memory be need-
ed, it is automatically recalled and restored in
the main memory.

Virtual storage is used in RCA computers,
Honeywell’s Multics system, Xerox’s Sigma
series and Burroughs computers. Burroughs,
which has used virtual memory since 1962, trans-
fers segments that vary in size, with the size re-
lated to where the programs break. IBM, on the
other hand uses segments of arbitrary size.

Honeywell’s Multics system achieves the effect
of a large, segmented main memory through the
use of Honeywell 645 segmentation and paging
hardware. A special feature is protection of file
data.

Microprogramming—a computer design con-
cept that is more than 20 years old—is now a
firmly established building block in the architec-
ture of both minicomputers and large systems.
A few years ago microprogramming was found
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5. Parallel processing with an array of 64 independent
processors allows llliac IV, one of the largest super-
computers, to handle 200 million instructions/sec.

only in some larger systems, including those of
IBM, RCA and Honeywell. It wasn’t widely used
in the smaller machines because the cost of its
key element—a read-only, or random access,
memory—was excessive. But within the last two
years low-cost, high-capacity semiconductor
memories have become available, and they are
now becoming widely used as special micropro-
gramming control memories (Fig. 2).

A principal present use of microprogramming
is in computer emulation—that is, the micro-
programmed computer can be tailored, by chang-
ing the control-memory contents, to operate as
an entirely different machine.

With microprogramming, the instruction rou-
tines for many operations are stored in the con-
trol memory in a straight-forward sequence. The
programmer need only initiate sequences, and the
micro-instruction data stored in the control
memory carries out the instruction sequence.

Nanoprogramming expands computer power

One of the newer trends in computer architec-
ture is nanoprogramming—in which two levels
of microprogramming are used to produce a
virtual machine. A virtual computer that is one
that can simulate the architecture of a variety
of computers. One example of the nanoprogram-
med computer is the QM-1 by Nanodata, Inc.,
Buffalo, N.Y.

John Hale, vice president of Nanodata, who
describes the QM-1 as a ‘“‘general-purpose, special-
purpose machine,” says: “It is a general-purpose
machine that can be configured, through the use
of horizontal and vertical levels of micropro-
gramming, to emulate other computers. We see it
as directly supporting higher-level languages,
such as APL, Fortran and Cobal.”
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The key feature of the QM-1, Hale explains, is
the writeable control stores for both horizontal
and vertical levels of microprograms. In opera-
tion, the vertical microprogram calls upon micro-
ingtructions in the horizontal program, called the
nanoprogram.

“You can change the contents of these memo-
ries rapidly, and therefore change the instruc-
tion sets that they define,” Hale says. ‘“As a re-
sult, you can switch between an instruction set
that supports one machine architecture and an-
other set that supports another.”

A further important feature that Hale points
out is the highly parallel structure of the QM-1.

“The QM-1 has 14 buses,” he says, “and it has
many units that operate in parallel. Therefore
you can get a high degree of parallelism for solv-
ing special emulation problems.

As to how the QM-1 design affects future ma-
chine architecture, Hale predicts that the con-
cept of multiprogramming will be extended down
into the microprogram level.

“In four or five years, we’ll have what we call
a set of virtual machines,” Hale says, “all evolv-
ing around the one basic multimicroprogrammed
system. This future machine will have the ability
to switch rapidly between the virtual architecture
of a machine that’s supporting APL to another
machine that’s doing process control, to perhaps
another machine doing file manag