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New, Standard

Resistor Network Interfaces
Between Logic and Memory...
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Saves you time and money.

Now, there’s no need to order custom or special networks for your logic/memory

applications. Bourns new DIP networks interface with any of these RAMS:
21L02-1 ©p2102  S2114 2117-2 4116 TMS4416
2102 AM2102 21162 P2141 MC4116 MB8116
2102N UA2102 MK2116  2690-2 MCM4116 F16K2

These new standard networks save you time because they're available now. And they
save you money, too . . . customs and specials are expensive.

Bourns Model 4114R-064 and 4116R-064 networks meet your high volume circuit
requirements where operating speed is @ major consideration. Available in 14 and 16
pin configurations, the networks contain either 12 or 14 thick film resistors paired in
series. Input terminals are connected to the center points of the resistor pairs.

Each resistor pair consists of a 1K ohm pull-up resistor for maintenance of the proper
logic level from your open collector or wired “OR” circuitry and a 30 ohm pass-
through resistor for elimination of noise problems at high frequencies.

What's custom for others is standard for Bourns. And, what's standard for Bourns

is available off-the-shelf from your local Bourns distributor. Call your local Bourns
representative or distributor for more information on the complete line of Bourns
resistor networks and for your new 24-page RN-2 Resistor Networks catalog. For a
free sample, write to Networks Application Department on your company
letterhead.

NETWORKS DIVISION, BOURNS, INC., 12155 Magnolia Avenue, Riverside, CA 92503.
Phone: 714 781-5415. TWX: 910 332-6134.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar, Switzerland.
Phone: 042 33 33 33. Telex: 78722.

- E The last word in resistive components
= P11 & !"l‘l '|‘\|ll :

For Immediate Application—Circle 120 For Future Application—Circle 220
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HP-33C, 34C, & 38C
with Continuous Memory;.
Theyte ready when

you are.

These advanced programmable calcu-
lators from Hewlett-Packard retain your
data and programs even after they've
been turned off. Just think how much
more quickly and easily you'll be able
to solve your business or scientific
problems.

But these remarkable calculators do
more than just remember. Consider the
HP-34C, for instance. It provides up to
210 program lines. Up to 3 keystroke
instructions are automatically merged
into one program line, expanding
memory to the equivalent of 370 pro-
gram lines. And editing is a snap. The
HP-34C’s editing features let you review
your programs and insert or delete
instructions as needed. The HP-34C
also has two special function keys, Solve
and Integrate, to determine the roots of
an equation or compute the definite
integrals of a function.

Hewlett-Packard supports the
HP-33C, 34C and 38C with the most
comprehensive instruction manuals
and software solutions to problems for
science, engineering and business
applications.

Visit a Hewlett-Packard dealer now
and experience the advantages of
Continuous Memory in one of these

outstanding calculators.

HP-33C Programmable Scientific with Continuous
Memory $110*

HP-34C  Advanced Programmable Scientific with
Continuous Memory £150*

HP-38C  Advanced Financial Programmable with
Continuous Memor $150*

For details and the address of your
nearest HP dealer, CALL TOLL-FREE
800-547-3400, Department 214E,
except from Hawaii or Alaska. In Oregon,
call 758-1010. Or write to Hewlett-
Packard, 1000 N.E. Circle Blvd.,
Corvallis, OR 97330, Dept. 214E.

*Suggested retail price excluding applicable state and local
taxes— Continental U.S.A., Alaska and Hawaii.

Display photographed separately to simulate typical
appearance. 610/13
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Pushing performance to the physical
limits, yet versatile and easy to use.

HP’s new 3456A DVM.

Performance well beyond what you expect in a DVM.
That’s what HP’s new 3456A offers. You get standards
lab accuracy under many test conditions, with quiet,
repeatable 100 nanovolt resolution on the 100 millivolt
range. What's more, the inherent noise rejection of
integration is enhanced by an advanced A to D converter
to give you 48 readings per second with useable one
microvolt resolufion. That's performance approaching
theoretical limits.

And, you enjoy this state-of-the-art performance with
no sacrifice in flexibility or ease of use. The 3456A brings
unusual convenience to your application, on the bench
or in a system.

Maximum versatility over a wide range of uses.
For example, you can easily tailor the 3456A for optimum
measuring conditions. Choose from a solid one micro-

" i volt resolution at up to 48 rdgs/s, or 10 microvolt resolution

; !
o
i

i

And the 3456A memory lets you store both program
instructions and measurement data. . .up to 350 readings
or 1400 bytes of instructions.

What a system DVM should be.

In your system, the 3456A offers much more than a
bus interface — it provides a combination of hardware
and fimmware that speeds system integration and improves
system efficiency. For example, with its intelligence

and program memory, the 3456A can store a sequence
of operations, perform them, store the resuits, and signal
the computer when done. You can also use the front
panel to send program information. This means less
programming effort for you, and more effective use of
your computer.

Outstanding as a bench instrument.
On the bench, the 3456A’s front panel math and measure-
ment functions are easy to use and totally flexible. Its
comprehensive set of statistics functions preprocesses
data to save you time in data reduction.
One keystroke lets you make
thermistor temperature

measurements directly
in °F or °C. And the
Reading Store mode
lets you acquire read-
ings as fast as 200
rdgs/s without a con-
troller. Convenience
features include com-
prehensive self-tests

at 330 rdgs/s. There's

a choice of 3, 4, 5 and 6% digit display as well
Select the noise rejection you need at the speed you

want. You can use the analog input filer, digital averaging,

or both. Integration time is fully selectable, too, as is the

settling time delay. Built-in delays in the AC, ohms,

and filter functions give you confidence that the reading

is right, regardless of the measurement environment.

SYSTEMS

Circle 2 on reader service card

and front panel

calibration. With its

. superior performance

71 and modest price, the

new 3456A is one of

today’s outstanding

DVM values.

Find out more about

HP’s remarkable new

[ 3456A, priced at just

$3500.* For a data

J  sheet, write: Hewlett-

Packard, 1507 Page Mill Road,

Palo Alto, CA 94304. Or call the HP regional office

nearest you: East (201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404) 955-1500,

Canada (416) 678-9430.

(7

*Domestic U.S.A. price anly.

HEWLETT
PACKARD

HP-IB: Not just IEEE-488, but the hardware, documentation and support that delivers the shortest path to a measurement system.
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Cover: Programmable rf generator produces very pure signal, 133

New design approaches enable synthesized-signal generators to overcome
the drawbacks of earlier units. Key is the use of a delay-line discriminator,
which holds down phase noise and spurious responses and allows the frequen-
cy to be programmed and linearly modulated.

Cover design is by Lawrence Piazza.

The electronics face of the West is changing, 88

Like the technologies they employ, the electronics industries of the West,
which has meant primarily California, are undergoing rapid changes. For
one, many semiconductor firms are building plants in the Southwest and
Northwest. And foreign companies are buying into U. S. firms or building
their own plants in the area. For another, this time semiconductor makers
are not running scared in the face of a recession. (See also Wescon coverage
starting on page 190 and on page 206.)

Power MOS FETs can be driven by TTL signals, 145

Offering lower on-resistances and higher voltage Jevels than conventional
power MOS field-effect transistors, the Sipmos family of devices has been
designed to work with standard logic levels and hence microcomputers.
Drawing little power from 5-volt signals, they boast operating drain-source
voltages of up to 1,000 v.

Molecular beams near commercial use, 160

The promise of molecular-beam epitaxy, especially for new and state-
of-the-art optoelectronic and microwave devices, is exceptionally bright,
having been proven in research and development labs. The main reason:
unmatched precision in controlling dopant concentration and epitaxial thick-
ness, even for extremely thin layers.

Controller takes on any type of floppy-disk drive or encoding, 171

Attaching any floppy-disk drive to various computers, a family of controllers
does away with the need for a controller for each type of drive and format in
a system. Based on the Z80, it can now attach a single-density or DEC’s
double-density format to the LSI-11. For other computers and format types,
firmware is being developed that leaves the hardware essentially unchanged.

And in the nextissue . . .

Fast static random-access memory achieves speed without scaling . . . 16-
bit microcomputer is well protected against illegal instructions and other
exceptions . . . comparing waveform-generator chips . . . an intelligent
first-in, first-out buffer links slow and fast peripherals to microproces-
sors . . . an updated communications satellite chart.
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Now Available...

IW AMPLIFIERS

0.05-1200 MH: ... $199

nnectors .. BNC Std; SMA, TNG, N available
l : ‘Compact .. 3.75" X 2.60 92" (ZHL-A Models)
| iy = S0 875" X 260" X 2 L Models)
e Self-con ‘inefi'ﬁeat sink | SRl
";;”v e One-week delivery

If your application requires up to 1 watt for intermodulation
testing of components ... broadband isoiation ... flat gain
over a wide bandwidth ... or much higher output from your
frequency synthesizer or signal/sweep generator ...
MiniCircuits’ ZHL power amplifiers will meet your needs. at
surprisingly tow prices. Five models are available, offering a
selection of bandwidth and gain.

Using an ultra-linear Class A design, the ZHL is
unconditionally stable and can be connected to any load
impedance without amplifier damage or oscillation. The ZHL
is housed in a rugged '; inch thick aluminum case, with a
self-contained hefty heat sink. BNC connectors are supplied,
however, SMA, TNC and Type N connectors are also available.
Of course, our one-year guarantee applies to each amplifier.

So from the table below, select the ZHL model for your
particular application now ... we’ll ship within one week!

GAIN MAX. POWER NOISE | INTERCEPT

MODEL | FREQ. | GAIN |FLATNESS| OUTPUT dBm  |FIGURE POINT DC POWER PRICE

NO. MHz dB dB 1-dB COMPRESSION| dB [3rd ORDER dBmVOLTAGE|CURRENT| $ EA. QTY.
ZHL-32A [0.05-130 |25 Min. | +1.0 Max. +29 Min. 10 Typ.|  +38 Typ. +24v 0.6A [199.00 (1-9)
ZHL-3A |0.4-150 |24 Min. | +1.0 Max. +29.5 Min. 11 Typ.|  +38 Typ. +24V 0.6A [199.00 (1-9)
ZHL-1A | 2-500 |16 Min. | +1.0 Max. +28 Min. 11 Typ.| +38 Typ. +24V 06A [199.00 (1-9)
ZHL-2  |10-1000 |15 Min. | + 1.0Max. +29 Min. 18 Typ.|  +38 Typ. +24v 0.6A [349.00 (1-9)
ZHL-2-8 |10-1000 |27 Min. | +1.0 Max. +29 Min. 10 Typ.| +38 Typ. +24V 065A [449.00 (1-9)
ZHL-2-12| 10-1200 |24 Min. | +1.0 Max. +29 Min.* 10 Typ.|  +38 Typ. +24V 0.75A |524.00 (1-9)

Total safe input power 420 dBm, operating temperature 0° C to +60° C, storage temperature —55° C to +100° C, 50 ohm irmnpedance. input and output VSWR 2.1 max.
*+28.5 dBm from 1000-1200 MMz
For detailed specs and curves, refer to 1980/81 MicroWaves Product Data Directory. Gold Book, or EEM.

World's largest manufacturer of Double Balanced Mixers

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M i n i.c i rcu its

Domestic and International Telex 125460 International Telex 620156
MINI-CIRCUITS LABORATORY

A Division of Scientific Components Corp. C46 REV F
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Now....

theonly
RF power
amplifier you
may ever need.

The new ENI'550L
delivers 50W, 1.5-400 MHz.

This single unit is so incredibly
versatile it can replace several
you may be using now. And you
may never.need another. It's an
extremely broadband high
power, solid state, Class A linear
amplifier. It's rated at 50 from
1.5-400 MHz. But it can provide
100 Watts from 1.5-220 MHz.
All you need with the 550L is
any standard signal or sweep
generator and you've got the
ultimate in linear power for such
applications as RFI/EMI testing,
NMR, RF Transmission,
ultrasonics and more.

And, like all ENI power ampli-
fiers, the 550L features uncon-
ditional stability, instantaneous
failsafe provisions, and absolute
protection from overloads
and transients.

The 550L represents the pinnacle
in RF power versatility. There's
nothing like it commercially avail-
able anywhere! And it inay be
the only RF power amplifier
you ever need.

For more information, a demon-
stration, or a full line catalog,
please contact us at ENI, 3000
Winton Road South, Rochester,
NY14623. Call 716/473-6900, or
telex 97-8283 ENI ROC.
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Publisher’s letter

ne sure reminder that fall is com-

ing is our annual Wescon issue—
and this is it. To mark the biggest
Wescon show ever, we've added
something to our traditional review
of the technical program and special
New Products section: an Inside the
News story that takes a long look at
what we are calling the New West.

As reported by our three western
regional bureaus, electronics indus-
tries in the American West are step-
ping into a new era that in 10 years
should bring as many fundamental
changes as have the last 10. We are
all aware of one easy-to-notice
change as Silicon Valley firms strike
out to new parts of the West for
plant expansions.

Still, the geographic dispersion is
only the tip of the iceberg, notes
Assistant Managing Editor Howard
Wolff, who put together the report
that begins on page 94. “You have to
look at the whole picture, including
the effects of the current recession,
the changes in technology, the influx
of the Japanese,” he states.

There’s even more to the New
West, electronically speaking, than
that—as our article makes clear.
When you’re through, turn to our
analysis of the Wescon technical
program, beginning on page 190,
and don’t miss our Wescon New
Products Preview, starting on page
206.

When the frequency-sources group

at John Fluke Manufacturing
Co. set out over three years ago to
design the 6070A and 6071A rf sig-
nal generators, group merhbers had
their goals clearly before them.
“What we wanted to do was te build
a signal generator that was automat-
able and therefore used synthesis,
that embodied all the best character-
istics previously available in cavity-
type signal generators, and that
would be offered at a price that the
market could bear,” recalls Fred
Telewski, the engineering manager
of the group.

These goals were already set when
he joined the Mountlake Terrace,
Wash., company in 1977 as group
engineering manager (he now holds
a similar position for the system

meters group as well). But it was not
clear how they were to be realized.

The new instruments feature a
broad range of capabilities—*“just an
enormous amount of settings,” he
says. Therefore “many times, cir-
cuits that worked well in some areas
did not perform in other areas.”

The solution, the designers came
to feel, was to ignore the standard
approaches to signal generators and
to fashion a whole new design. “The
most prominent elements are the use
of delay lines and the single-side-
band mixer,” Telewski says. For an
in-depth look at their design, turn to
the technical article that begins on
page 133. .

This issue’s cover is based on that
story, and it features a sculpture
designed by assistant art director
Paula Piazza and realized by her
woodworking father.

Starting with this issue, we have yet
another reason for you to read all
the way through the magazine. Our
new feature, Career Outlook, begins
on page 334, and we think you'll find
this potpourri a valuable addition.

What we have set out to do is to
gather in one place important irifor-
mation on your career objectives.
That’s a pretty broad categorization,
but Career Outlook will be ap-
pearing each issue, so we'll have the
space to treat the many relevant
items.

Our New York bureau manager,
Pamela Hamilton, is in charge of the
new column—a natural enough
choice, since one of Pam’s reporting
specialties is é€ngineering careers.
For her first effort, she has assem-
bled a miixture that begins with a
look at a little-noticed proposed
change to the constitution of the
Institute of Electrical and Electron-
ics Engineers and ends with an item
on standardizing the exchange of
graphic computer-aided-design in-
formation.

Electronics / August 28, 1980



open the door to IEEE-488

with a KEPCO

KEPCO.

KEPCO, INC. -

131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. -

multi-
channel
interface

with the Kepco interface, Model SNR-488-8,
you can put up to eight different program-
mable power supplies on an IEEE-488 bus

"high voltage (up to kV)-
unipolar or bipolar outputs
both voltage and current
with 12 bit or 3-bcd resolution

small voltages with range selection
power from 20 watts to 1000 watts

any instrument that’ll respond to 0-10V

Use the reader service number to request an informa-
tive 12 page Brochure on how to interface power sup-
pilies to IEEE-488 or write Dept. CYF-14

(212) 461-7000 - TWX # 710-582-2631 - Cable: KEPCOPOWER NEWYORK
Circle 7 on reader service card



(printed circuit

1500
WIWA

CUmpIete
ranges

""". @fmm 220 pF

1:%8:# to 1.0 pF

| WIMA were first with
5 mm pcm plastic film

“""f(' capacitors — miniature
components designed

for semiconductor
technology.

WIMA plastic film capac-
itors show greater
reliability and should be

73;3'_ preferred to other types.
S The uniform lead spacing
of 5 mm for the complete

_ capacitance range is
ideal for automatic
component insertion.

WIMA have always been
in the forefront of
plastic film capacitor

’00—
'll‘l

L

technology.
®
FKP 2: 220pFto 0.01 uF:D.F.2-4x10™
FKC 2: 220pFto 0.01 uF:D.F.1-2x10?
FKS 2: 1000 pFto 0.015 uF: D.F. 5-6x 10
MKS 2: 0,01 uFto 1.0 uF:D.F.5-8x10?

(Typical values at 1000 Hz)

WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.O. Box 2345 - D-6800 Mannheim t

Fed. Rep. of Germany

U.S. Sales Offices:

THE INTERNATIONAL GROUP INC.

North Dearman Street - P.O. Box 23
Irvington - New York 10533 - (914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911

8 Circle 8 on reader service card

Readers’ comments

Early space saver . . .

To the Editor: I must take exception
to an Electronics Newsletter item in
your June 19 issue [* ‘Super capac-
itor’ from Nippon achieves 1 F at
5 v,” p. 35] concerning the size of
capacitors a decade ago.

The Symbol 2R computer system,
built by Fairchild and delivered ear-
ly in 1971 to lowa State University,
where 1 was associated with the
Symbol project, numbered among its
power supplies a 300-ampere, 6.8-
volt unit incorporating a little more
than one farad of filter capacitance.
This was fabricated as a parallel
combination of six 225,000-microfa-
rad, 15-v electrolytics, each measur-
ing approximately 3 inches in diame-
ter by 12 in. long. The entire supply
occupied something like 14 in. of a
24-in.-wide rack space. It did not
begin to challenge the capacity of
even a small closet, much less a rea-
sonably sized room.

Perry C. Hutchison
Beaverton, Ore.

. and a recent achievement

To the Editor: We were surprised to
see in the June 19 issue that *“ ‘Su-
per capacitor’ from Nippon achieves
1 F at 5 v.” Panasonic “achieved”
100 farads (at 1.6 volts, though) in
February 1980. Though our press
release gave specifics on a 10-F unit
(smaller, by the way, than Nippon’s
1-F “super capacitor”), the complete
line includes 1- to 100-F units.
Frank Winters
Panasonic Co.
Secaucus, N. J.

More than home use

To the Editor: I would like to correct
two statements made in ‘“Hand-held
computers star at CES” (July 3,
p- 99). Concerning the Nixdorf
LK-3000 hand-held personal com-
puter, described as not portable, it
would be hard to imagine a more
portable unit designed for data-entry
purposes. Although the basic unit
does require an acoustic coupler
(which Nixdorf also markets), the
whole configuration weighs less than
3 pounds and will fit easily into most
any briefcase.

The second error is the statement

that the unit is “tailored to the needs
of the hobbyist for use in the home.”
Michael Levy of Lexicon could just
as well have been describing our
product when he said later in the
article that “A salesman with access
to his company’s computer could sit
at a customer’s facility and get
things like the exact status of an
order, inventory situation, or price
quotes.” These are the kinds of needs
the Nixdorf LK-3000 with the RS-
232 interface was designed to fill.
John C. Hill
Nixdorf Computer
Personal Systems Inc.
Burlington, Mass.

MIT R&D workshop

To the Editor: “R&D unites compa-
nies, colleges™ [July 3, p. 104], men-
tioning a program at the Massachu-
setts Institute of Technology and my
role in it, contains a few errors. The
program is entitled the Product
Development Workshop, not the
Program Development Workshop.
Also, it will be run by the Faculty
Executive Committee, with Prof.
William F. Schreiber, who has also
been appointed to the Gordon chair,
and Mr. Jerome E. Levy, industrial
consultant, as well as myself.
Stanley R. Rich
Massachusetts Institute
of Technology
Cambridge, Mass.

Correction

Some key parameters of the thin-
Silm MoS-on-glass transistors devel-
oped at the Central Research Labora-
tory of Hitachi Ltd. were garbled in the
July 31 International Newsletter. The
correct values are: film thickness, |
micrometer, with grains about 100 to
200 nanometers in diameter; channel
length, 20 micrometers; on-off resist-
ance ratio, 10,000; and drain current,
20 microamperes.

An error in the description of Ray-
theon Data Systems Co.’s Phase Two
Raynet data-communications system
(Aug. 14, p. 35) should be corrected to
read that a multiple-bus multiproces-
sor is the heart of the system, not a
Multibus-compatible multiprocessor.
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TWO NEW FOILS

FROM GOULD
WILLHELPYOU
DESIGN MORE

CIRCUIT BOARDS.

TCS™ foil. The growing use of multilayer laminates
has placed a premium on the reliability of the printed
circuit board.

Thermal z-axis expansion of multilayer laminates
during the solder operation can induce strains in the
copper foil near the edge of plated thru holes. Gould
TCS foil has been developed to help withstand this
thermally induced strain. That means added reliability in
the circuit board.

Double treated copper foil. TC/TC™ double treated copper
foil is used in the manufacturing of the copper clad inner
layers of high density multilayer printed circuit boards.
TC/TC double treated foil eliminates the need for the
oxide treatments currently in use. The foil is uniformly
treated on both drum and matte sides with a TC treatment
to enhance the bonding strength.

Add an extra dimension of reliability to the circuit boards you design. Specify TCS
foil and double treated copper foil from Gould.

For more information, write Mr. Frank Zust, U. S. Marketing Manager, Gould Inc.,
Foil Division, 177000 St. Clair Ave., Cleveland, Ohio 44110.

o ™ GOULD

An Electrical/Electronics Company
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Most IC companies We don't think quality
make three kinds of chips: is something you turn on
Okay. Good. And military. and off. |
Not Advanced Micro &  That’s why, since
Devices. the tirst day we

T, A T opened for busi-
B ness,wevegiven
N < X every single

N = part we

S make

ALL OUR PARTS
 HAVE BEEN
~THROUGH THE MIL.




MIL-STD-883 tor tree. better than we have to.
That’s why we put every But if it’s crazy to go from
part—commercial, protes- zero to $300 million in
sional and military— sales in less than twelve
throughthousands othours years, then crazy is just
ot life testing, torture them fine with us.
in grueling contformance Next time you need hi-
tests, and just generally  rel military or commercial
beat the hell out of them. devices, call or write
Most people think were Advanced Micro Devices.
crazy for making our parts ~ And put us to the test.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, from the start.



A Tecnetics switching power
supply is better than most for good
reason. First of all, we pioneered
pulse width modulation tech-
niques to achieve higher effi-
ciency, cooler operation and
compactness. In fact, our 1974
catalog offered switchers as
standard items

Secondly, Tecneticsis a major
supplier of high rel switchers to
the defense and aerospace indus-
tries. These are people that

£38888
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[
B oo
g
o
g

Q
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demand the most in reliability and
performance

And finally, Tecnetics today
offers nearky 100 switchers, both
AC to DC and DC to DC, with
power ratings between 25 and
200 watts. They offer EMI fiitra-
tion. efficiencies up to 92%, overload
protection and multiple outputs

Write for our 1980 catalog
today. Look at the specs and you'll
see why the switch is on to
Tecnetics switchers

éﬂiésw Powef Output Input | Freq _ Price

3000 | 25-150 | 5-48VvDC | 28& 48VDC $440-665
4000 | 25-200 | 5-48vDC 115 VAC 360-440H, | 440-1030
6200 | 200 ”5-48\_/DC 115 VAC 47-440 H. 725

Specialists

INCORPORATED

[ ]
tecnetiCsS . < rowerconversion

PG Box 910, 1625 Range Streel
Boulder. Colorado 8030€
(303)442-3837 TWX 910-940-3246

News update
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NEW 1980 Electronics Buyers’

Guide
The only book of its kind in the

field. If you haven't got it, ‘
you're not in the market,

| Yes, please send me

| [J I've enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
New York. N.Y. 10020.

| 7 1ve enclosed 352 for air delvery elsewhere.

Address: EBG, Shoppenhangers Road, Maidenhead,

Berkshire $16, 2Q1 England.

copies of 1980 EBG.

Zip Country

|

| Name
To insure prompt delivery I Company
enclose your check with | street
this coupon. |

| City

|_St§te

12

B Next month Vydec will begin
shipping its series 4000 word proces-
sors, which offer advantages in data
security and transient-voltage pro-
tection. The reason is that Vydec
links its word processors and printers
by fiber-optic cables.

“The office environment is a static
nightmare,” notes Kenneth G.
Brock, communications engineer for
the Florham Park, N.J., company.
“We're using fiber-optic cable be-
cause of its isolation characteristics.
There are no induced errors as with
a twisted pair or coaxial cable.
Fiber-optic cable doesn’t react to
power spikes.”

Security. Fiber-optic technology is
also allowing the Exxon Information
Systems division to provide a high
degree of data security. Because
data is transmitted in a series of
light pulses rather than individual
electrical signals, the cable cannot be
tapped nor the data intercepted.

Du Pont Co. is supplying the plas-
tic fiber-optic cable for the hookup.
“The plastic cable is less expensive
and more rugged [than glass],” says
Brock. “You can run it under carpet,
put a file cabinet on it, or walk
across it with spike heels, and noth-
ing seems to harm it.” However,
attenuation limits its range to 100
feet—in contrast to glass fiber,
which may run for, several thousand
feet before repeaters are necessary.

Vydec’s systems [Electronics, July
19, 1979, p. 81] are configured with
a word processor, a cathode-ray tube
and keyboard, dual diskettes, and a
printer. The 4200 comes with
150,000 characters of storage space
per diskette and the 4400 with a
capacity of 250,000 characters per
diskette. The 4200 will sell for
$14,900 and the 4400 for $15,500.

Although Vydec does not offer a
fiber-optic connection for a large-
scale system, Brock notes that such a
scheme is indeed possible. In fact, it
will be offered with the company’s
newly introduced Netword system,
which allows the individual word
processing stations to function in a
distributed processing network. He
observes that such a development
will have to use glass cable because
of the distances involved.

Electronics/ August 28, 1980
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The fastest fingers can’t outrun
herry’s new solid state keyboard

Word processing...phototypesetting ... key-to-disc...no
application exceeds the capability of this Cherry keyboard.
Scan time externally adjustable to as little as 1.1 milli-
seconds accumulated total (entire keyboard). Burst rate
speed is 1000 characters per second.

Capacitive design delivers error-free operation...long
life dependability.

No chance for false signals. A unique noise immunity
circuit tests continueusly for valid key depressions. Elec-

N\

tronic hysteresis circuit eliminates “teasing’’ Reliable con
tactless design gives long, trouble-free service life.

Custom designs for your specific application, do-it-your-
self options and user assignakle keys on standard models
add surprising versatility at affordable price.

Put solid state reliability to work in your data entry
operation.

Call or write Cherry today for your free copy of our 36
page keyboard catalog and the “How To™ book of detailed

application data.
See Qur BOOTH #1440 at "WESCON" Show
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CHERRY @r\ soin stare KEYBOARDS

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL 60085 ® 312/689-7612 e TWX: 910/235-1572

Our worldwide affiliates and phone numbers: Cherry Semiconductor Corp., Cranston, Ri, {.S.A., 401/463-6000 « Cherry Mikroschaltes GmbH, Auerbach, Germany, (09643} 18-1 » Therry Electricat
Products Ltd., Harpenden {Herts) England, 058-27-63100 = Cherco 8rasil Industria E Comercio Ltda., Sao Paulo, Brazil, 55 11 246 4343 « Hirnse Cherry Precision Co., Ltd., Kawasaki, Japam (044} 933-3511




NEW!

Socket/Carrier
Systems for Leaded
“Chip Carriers” and
4-Sided Flat-Packs

Versatile Textool test systems
accept wide range of devices on
.040" centers (up to 64 leads) and
.050" centers (up to 48 leads). I

This new Textool test system series is
designed to accept leaded “chi
carriers” and other 4-sided packages
up to .750” square (on .040" centers)
and .600" square (on .050" centers).
With only a minimum of tooling, the
series will accept other package sizes.
Like all Textool ets/carriers,
these systems offer maximum device
protection. The contacts give firm
wiping action, but do not damage
device leads. The carrier completely
protects the device leads and offers a
fast, efficient method of testing or aging.

The sockets have a lid design that
eliminates shorting against contacts
and which will not separate from the
socket body under normal usage.
Other significant features include
integral chassis mounting holes and
minimum lid overhang at the back of
the socket to permit maximum P.C.
board mounting density.

Since Textool's socket/carrier
system series accepts package sizes
up to 64 leads, it offers test versatility
previously unavailable.

Detailed technical information
on Textool's expanded line of
socket/carrier test systems for
leaded “chip carriers” and 4-sided
flat-packs is available on request.

Textool Products Department
Electronic Products Division/3M
1410 W Pioneer Dr . Irving, TX 75061

214/259-2676
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Davis, Hurant keep Intel's
microcomputer users current

Two natives of New York City, Alan
M. Davis and Tal Hurant, have
joined forces on the West Coast to
provide Intel Corp.’s microcomputer
users with sophisticated support
tools that enable them to keep pace
with device complexity.

The 39-year-old Hurant, who was
born in Brooklyn, joined Intel this
past spring as product marketing
manager for its Development System
operation in Santa Clara. Previously,
he was marketing vice president at
Scientific Micro Systems Corp. in
nearby Mountain View, having come
to that maker of microcomputer
disk-memory systems in 1974. Be-
fore that was a five-year stint as
marketing director with computer
maker Systems Engineering Labora-
tories in Fort Lauderdale, Fla.

Although the 37-year-old Davis
actually considers himself a Los
Angeleno, his first few years were
spent in the Bronx. Before joining
Intel last summer as marketing man-
ager for its Microcomputer Instru-
mentation operation in Hillsboro,
Ore., he was marketing director for
Basic/Four Corp.’s Distributed Data
Processing division in Tustin, Calif.
He came to the small-business com-
puter manufacturer in early 1977,
after six years in various sales and
marketing management posts with
Digital Equipment Corp. in May-
nard, Mass.

Responsible for planning and mar-
keting microcomputer development
system products for their respective
operations, both see their roles as
providing the same level of sup-
port—assemblers, compilers, and
debugging aids, including in-circuit
emulators, for example—to two dif-
ferent levels of user requirements.
“The needs of users of medium-sized
and large microcomputers are quite
different from those of small and
single-chip microcomputer users,”
states Davis.

Davis concentrates on providing
development tools in support of
Intel’s 8-bit microcontrollers and
peripheral processors for control
applications. Such devices include
the new 8051 Boolean processor and
older 8048 and 8049 microcontrol-
lers, as well as the 2920 analog sig-
nal processor, among others.

By contrast, Hurant focuses on
support of 8-, 16-, and 32-bit micro-
processors (the 8086, 8088, 8085,
and soon to be introduced iAPX
286) for data-processing applica-
tions, as well as on support of single-
board computers, such as the 86/12
and 80/30. “Tal’s area typically is
aimed more at software-intensive
applications,” explains Davis,
“whereas my area is generally tai-
lored toward applications that are
more hardware-intensive, requiring
bus-structured architectures.

The recipient of a bachelor’s
degree in electrical engineering from
Brooklyn Polytechnic Institute in
1964 and a master’s in operations

Developers. Tal Hurant, left, and Alan M. Davis see Development System and Microcomput-
er Instrumentation operations as *‘spanning the range of microcomputer functionality.”
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PDP-11 and LSI-11
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world's leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE /SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controllers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controllers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

?) Registered trademark of Emulex Corporation
® Registered trademark of Digital Equipment Corporation
TM Trademark First Computer Corporaticn

CE3
Electronics / August 28, 1980

BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI11 family you are
using or which type of storage device
is required for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
Controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

1

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controllers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer’s Guide.

TWX NUMBER 910-651-1916

| computer corporation

| corporate square/825north cass avenue/ westmont, illinois 60559/ (312) 9201050
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These days, an American

made relay is like money
in the bank.

Think of the U.S. economy as a bank, one
with too many withdrawals and too few
deposits, and you've got a major cause for
inflation. Putting your money into American
made goods, like Wabash Relays, can help
bring irflation under control.

People

research from the University of
Southern California (where Davis
was an EE student) in 1967, Hurant
says the formation of two distinct
development system operations “en-
ables us to do a better job of provid-
ing products for both ends of the
microcomputer applications spec-
trum. It allows us to specialize the
development systems so we can get
more sophisticated systems out to
users earlier.”

Hurant describes the combined
development systems offerings as the
products that add substance to his
firm’s motto, “Intel delivers solu-
tions.” He adds, they *“‘are the reason
why Intel can continue to come out
with advanced microcomputers and
enable its customers to get off the
ground and begin developing solu-
tions around them.”

Because the complexity of devel-
oping microcomputer-based systems
will increase as microcomputers
themselves become more advanced,
Davis and Hurant intend their
respective operations to provide sys-
tems that will “allow the user to stay
on the high end of the learning curve
and make the complexity of the com-
ponents transparent to the user,”
Davis says. Perhaps equally impor-

Wabash relays are 100% American made.
That says something special about our
quality and our fast, dependable

service and delivery. Wabash

offers cver 6,000 reed relay

variations alone, at a price
competitive with those
manufactured outside the U.S.

For relays you can bank on, give

Wabastk a call. Just tell 'em
Sam sent you.

Wabash Relay & Electronics
First and Webster Streets
Wabash, Indiana 46992
(219) 563-2191

wabash 3 |

The Reed Relay Specialists
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INTERNATIONAL

OE GRYSTAL OSCILLATOR ELEMENTS

-l

International’s OE
Series of Crystal
Oscillator Elements
provide a complete
crystal controlled
signal source. The
OE units cover the
range 2000 KHz to
160 MHz. The standard OE unit is de-
signed to mount direct on a printed
circuit board. Also available is printed
circuit board plug-in type.

The various OE units are divided into
groups by frequency and by tempera-
ture stability. Models OE-20 and OE-30
are temperature compensated units.
The listed “Overall Accuracy” includes
room temperature or 25°C tolerance
and may be considered a maximum
value rather than nominal.

All OE units are de-
signed for 9.5 to 15
volts dc operation.
The OE-20 and
OE-30 require a
regulated source to
maintain the listed
tolerance with
input supply less than 12 vdc.

Prices listed include oscillator and
crystal. For the plug-in type add the
suffix “P" after the OE number; eg
OE-1P.

OE-1, 5 and 10 can be supplied to oper-
ate at 5 vdc with reduced rf output.
Specify § vdc. when ordering.

Output — 10 dbm min. All oscillators
over 66 MHz do not have frequency ad-
just trimmers.

tant, they want to keep *“‘the univer-
sality and continuity” of such sys-
tems, so as to “prevent obsolescence
of the capital investment made by
our customer base.”

Thus the capabilities that are pro-
vided in the Development System
operation’s new Intellec series III
high-performance 16-bit develop-
ment system and model 290 disk-
file—sharing system for multiple
users “can be derived from all prior
Intel development systems, by virtue
of a few plug-in upgrades, including

o ] Il el e r high-level languages,” says Hurant.
Cataleg Eloment L] L 1 nl .
e | 66wt | 139 M | 160 Mix Accuracy Tolorance 4 From the MDS-800, the first disk-
035213 | OE-1 |$15.66 i :
035214 | OE-1 $17.9 =.01% = .005% based development system intro
035215 | OE-1 $22.63 [-30° to +60°C] | duced in 1975, up to and beyond the
- 0005% : .
332319 85'?, $19.44 2201 1():'10020/s°oc 2 ggwfz INTERNATIONAL Microcomputer Instrumentation op-
1 . i —10° 1o +60° £3d o ‘an’ .
035216 | OE-5 $30.17 6710 139 Wiz CRYSTAL eration’s receqtly introduced model
140 1760 MHz MFG.CO.,INC. ‘1‘20_ [EIec{romcs, Aug. 14, p.50],
| o e which drives down the entry-level
ot | e " secercy Rivance = cost for the small-volume user,”
035219 | OE-10 $22.01 = 0005% Zero Oklahoma City, OK 73102 Davis clai o itted ;
P = |-1otossooc] wmmer | 405/236-3741 avis claims “we’re committed to
035220 | OE-20 $33.65 = 0005% zero spanning the range of microcomput-
T 1-30°to +60°C|  trimmer | er functionality.” O
035221 | OE-30 569 63 = 0002% Zero cuonality.
| —-30° to +60°C timmer
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Ask us anything
about SerenDIP
olid State Relays.

An SSR in a DIP package? Certainly. All have logic compatible inputs.
Some feature zero voltage switching for AC applications. Some are rated
to switch 1.5 amps at 250 VRMS. Others are rated to 400 ma DC. Did
you expect anything less from the people who introduced hybrid micro-
circuits to SSR design?

But you probably have other questions about this little relay and how
to use it. So go ahead. There are no dumb questions.

[J How can an SSR switch [ Are speed, long life, and
both AC and DC? bounce-free operation the

solve my low power AC [J How can get prototype
switching needs? quantities quickly?

Sorry. You missed my question. Here it is.

A2
" TELEDYNE RELAYS
Ask us anything, There are no dumb questions.
Mail to: TELEDYNE RELAYS 12525 Daphne Ave., Hawthome, California 90250, (213)777-0077
Circle 17 on reader service card
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PCB Swilch for
your next design.

AMP T4¢

«3%802 )
°OFf

Y & H )
.‘ ' ' ' ' ' ' ' ' . ' ' ‘ I l l l l I l l l I

TSN NNy

s

4

AmpP 1948
43619%4-8

AMP 1946 AMTIIE
43)615%-8 ST RTINS
| D — -

TEEE R R T LI N g

AMP 19462
435802-8
e OFF

-

234586 " II Il
* B P rY .. )

2 345678 910J) = AMP 1942

"""""' i
: ® OFF
asansesaen




FTTTTITIT o

.~
7 arsse~ @
- . b

WL

TLLLLLLL -

»
“

SR T

LE R}
~

- = e

“ e o e

o AMP r9IT?

A e N TP

Availuble now.

AMP invented the DIP switch and today continues
as the leader with performance, styles and delivery—
all at a competitive price.

Variety—DIP switches are available in several
profiles with top, side or end actuation, and with color
LEDs. Or in unique and economical shunt designs.
We aiso have miniature thumbwheel, flat rotary and
matrix styles, giving you even more design flexibility.

Function—No matter what your switching
requirements, AMP has the switch. SPST, DPST,
SPDT, DPDT, 4PST, Decimal, Hexadecimal, BCD
or BCO designs.

Availability—There's no problem with our
new regional computer-linked inventory system.
For information, call the PCB Switch Information
Desk at (717) 780-8400 or write AMP |ncorporated,
Harrisburg, PA 17105.

AMP is a trademark of AMP Incorporated.

AMP has a better way.

ANMP
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Watt Watchers

Introducing three power saving 8048H microcontrollers and
improved support tools for trimmer product development.

For years Intel’s 8048 has been
the industry standard 8-bit single-
chip microprocessor for control
applications. Now we’re offering a
wide selection of high-performance
HMOS 8048s, suitable for expanded
applications—all consuming less
power than before, and all backed
by extensive development support.

New 8048Hs put on strict
power diets

Our three new microcontrollers
—the 8048H, 8048H-1, and
80481 —cut power consumption
from 40 to 70%. Maximum
operating currents for the first two
are 80 mA; for the third, just 40
mA. In fact, for those applications
requiring RAM-stored data to be
retained, consumption at power-
down falls to just 8 mA for the
8048H and 8048H-1, and to a mere
4 mA for the 8048L. These power
economies are an especially impor-
tant consideration when you’re
designing portable, battery-powered
equipment. And they help cut
power supply costs as well.

Because they’re produced with
Intel’s high-reliability HMOS* tech-
nology, these new direct-replace-
ment devices boost performance
to dramatically higher levels, too.
With these three new versions—
operating at 3.6, 8, and 11 MHz
—cycle times are reduced to less
than 4.2, 1.9, and 1.4 microseconds,
respectively, with performance
specified over the full operating

Visit us at WESCON Booth #2630

range. At 11 MHz, that’s almost
twice the processing speed of the
original 8048. And since these
units are totally compatible with
existing 8048s, you can easily
upgrade your current products,
as well as create new designs.

Reduce your development
cycle with Intel support

In microcontroller system
development, time is money. To
save you both, Intel offers the most
advanced microcontroller support,
including real-time debugging to
11 MHz. Our Intellec® Micro-
computer Development System
and new microcontroller develop-
ment tools can speed your product
from concept to production line
months ahead of your competition.
And dramatically reduce your
bottom-line development costs.

At the Intellec console you can
write and editapplication programs

quickly, using 8048 assembly lan-
guage, and then have the system
translate them into highly efficient
machine code. Our ICE-49™
In-Circuit Emulator also enables
you to debug your programs—in
single steps or in real time—using
high-level English-like instructions

8048 Family— Commercial Grade**

(0°to 70°C)

Program Data Cycle

Memory Memory | Time
Model (Bytes) (Bytes) (usec)
8021 1K ROM 64 8.38
8022 2K ROM 64 8.38
8048H 1K ROM 64 1.88
8048H-1 1K ROM 64 1.36
8048L 1K ROM 64 4.16
8748 1K EPROM 64 2.5
8035 (External) 64 2.5
8049 2K ROM 128 1.36
8039 (External) 128 1.36

**Industrial Grade: 18022, 18035L, 18039, 18048, 18049, 18748
Military Grade. MBO35L, M8048, M8748

and symbolic address references.
Your software can even be executed
and debugged in your prototype or
production unit, with full control
and monitoring from the Intellec
console. There’s just no more
effective way to use your company’s
engineering resources. And no
better way to reduce your develop-
ment cycle.

The Intel way to product
fitness

With Intel’s expanded family of
HMOS 8048s and Intellec support
tools, your next generation ofP
microcontroller-based product—
and sales—can now be the picture
of health. To find out how, write
for our Success Manual for Single
Chip Microcomputer Users and the
new 8048H data sheet. Or call your
local Intel sales office/distributor,
or Intel Corporation, 3065 Bowers
Avenue, Santa Clara, CA 95051.
Telephone (408) 987.8080.

*HMOS is a patented Intel process.

Intel delivers

solutions.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Sheridan, Wyle/Eimar, Wyle/Liberty,
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