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Management Information Display

Ultrasonic heart sector scan

432 (wvestical) w 756 (horizoria!)

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SD! results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, ©).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers today
Circle 900 on reader service card



Why settle for an ordinary switch...

Our basic miniature snap action precision switch (up above) Then there's our choice of terminals: screw. solder or QC. And.
is the standard of the industry. 34.816 variations make it  our choice of circuitry: SPDT. SPST/NO or SPST NC. Add it all
the standard of the switching world. up and you'll come to three conclusions:

Example: Our miniature comes in 17 standard actuators 1. This is the most versatile miniature switth ' CHEREyg,
plus 43 more special forms and shapes already tooled (like the ~ you can spec—34.816 times over. o
examples down below) ... plus Cherry will produce any design your 2. Only Cherry— with 25 years of shap switch S
application needs. The standard actuators alone range from as  experience —could offer such a lollapaloosa at
high as 400 grams operating force at 15 amps to an operating  the right price...with the right delivery dates.
force as low as 2 grams at 3 amps. 3. You need our complete catalog...and

Example: Our miniature comes in your choice of five (count  free sample switch. Just call...write...or
them!) five ratings— from (.1 amp gold crosspoint contacts...toa  TWX...say “Lollapaloosa!”...and we'll send
full 15 amps. With 3. 5 and 10 amps in between. you both. Free. No strings.

N
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CHERRY %®m0sn SWITCHES

®
CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL 60085—312/689-7700—-TWX §10/235-1572

Our worldwide affiliates and phone numbers: Cherry Semiconductor Corp., Cranston, Ri, U.S.A., 401 463 6000 « Cherry Mikroschalter GmbH, Auerbach, Germany, 08 643 181 ¢ Cherry Electrical
Products Ltd., Sandnidge (Merts) England, 44 727 32231 « Cherco Brasil Industria E Comercio Ltda., Sao Paulo, Brazil, 011 246 4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511




The most significant
price breakthrough in
DOUBLE-BALANCED MIXERS!

from Mini-Cireuits of coursel

100 Pieces /" S

$4.50(10-49) _—

il \

/

il

Mode! SBL-1

o

For demanding industrial

and commercial applications,

where low-cost and high-performance

are critical; model SBL-1 will fill your need.

Model SBL-1. Don't let the low price misfead you. As the world’s number
metal case, non hermetic-seal one manufacturer of double-balanced mixers, Mini Circuits’
Frequency Range. MHz has accumulated extensive experience in high-volume production
L0 1500 RF 1-500 IF DC-500 . and testing, a key factor in achieving a-successful low cost/high per-
Conversion Loss. dB Typ. Max. formance line of products. : °
_?:;:);Lanvee"om SAgElos gg ;g The tPugh SBL-1 covers the broad frequency range of 1.500 MHz with 6 dB conversion loss and
Ixomlon. a8 Tyo. Win isolation greater than 40 dB. Only well-matched, hot-carrier diodes and ruggedly constructed
Lower Band Edge to LO-RF S0 35 transmission-line transformers are used. Intemally, every component is bonded to the header
One Decade Higher LOF 45 30 for excellent protection against shock, vibratién and acceleration.
Mid Range . LORF 45 30 Here are some of the steps taken to ensure quality: Every SBL-1 is RF tested two times, every solder

LOIF 40 25 connection is 100 per cent inspected under a high power microscope, all transformer leads are
Upper Band Edge to LO-RF 35 25 double-wrapped, and all components are rated for. more than + 85 °C operation.
One Octave Lower  LO4F 30 20 Of course, our one-year guarantee applies to these units.
Signal. 1dB Compression Level +1dBm
Impedance. All Ports S0 ohms
Edectronic Attenuation Min (20mA) 3d8

Worla’s largest manutacturer of Doudle-Balancea Mixers

- - ™ -
° [ Mini-Circuits
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 MINI-CIRCUITS LABORATORY

Domestic and International Telex 125460 International Telex 620156 A Dwision of Scientiic Components Co'0 91 Rev H
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Highlights

Cover: Scaling the production barriers to fine-line VLSI, 115

Although optical lithography as is remains very useful, the IC industry is
hard at work developing improved lithographic and etching techniques as
well as other imaging and processing methods that work beyond optical
limits. Fabrication using electron, X-ray, ion, and laser beams is being
studied, as are better materials such as metal silicides. Both commercial and
military markets are motivating research into practical ways to build the
coming generation of very large-scale integrated circuits, which will have
line widths near and below | micrometer.
Cover illustration is by Sean Daly.

EE grads look beyond the pretty pay scale, 91

Facing high demand for their skills, electrical engineering graduates are
looking for opportunities for advancement and continuing education in an
employer’s offer. Any recruiter with no more than a fat pay and benefits
package is in an uphill battle for talent —as are the schools themselves.

Data-path adapter shares peripheral control with CPU, 129

Combining functions of an input/output channel and a peripheral controller,
IBM designers have come up with a more adaptable adapter (and lower
hardware' requirements) by leaving much of the peripheral control work to
the 4331 central processor. The adapter’s microprocessor takes over repeti-
tive and time-critical tasks to keep data rates high.

Double-buffered converter mates with many microprocessors, 140

Two incompatible data formats—left- and right-justified —have prevented
digital-to-analog converters from being directly compatible with all micro-
processor systems. A new line of complementary-MOS d-a converters has
double-buffered inputs that accept both data formats.

IEEE-488 controller aids in-house design of test setups, 147

The IEEE-488 bus standard has spawned a generation of electrically
compatible test gear, but leaves the designer of an automatic test rig with a
big job. Fluke’s 1720A controller makes the design, programming, and
operation of ATE easier —with separate control of two buses, with enhanced
Basic and special command structures, and with an operator-friendly touch-
sensitive cathode-ray-tube display.

. - . and in the next issue

A special report on microprocessor development systems . . .
aided customization of fast, dense C-MOS master-slice chips . .
two-chip dual-tone multifrequency receiver . .
isolation amplifier.
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The Silent
Commander.

5x7 dot matnix
thermal printhead

EIA RS-232-C
or DC-current
loop interface

Switch-selectable full
ASCIl/dual APL
keyboard (optional)

TI's Silent 700* Model 743 KSR
Data Terminal can help you take
command of your data entry appli-
cation needs today. The compact
743 offers a variety of easy-to-use
standard features and options, and
is an ideal input/output console.
And with virtually silent thermal
printing, the low-cost 743 leads the
way for efficiency and reliability.
The field-proven 743 is also avail-
able as a Receive-Only model.

SIS

Keyboard Send-Receive Data Terminal

With either 743, you can depend on

high-quality Stlent 700 performance.

TI is dedicated to producing
quality, innovative products like the
743 KSR Data Terminal. TT’s hun-
dreds of thousands of data terminals
shipped worldwide are backed by
the technology and reliability that
come from 50 years of experience,
and are supported by our world-
wide organization of factory-trained
sales and service representatives.

Typewniter-like
ASCII keyboard

Answerback memory (optional)

Operator selectable printing
speeds of 10 or 30 cps

110 or 300 baud
transmission speeds

Switch-selectable
full or half
duplex operation

Calculator-type embedded
numeric keypad

For more information on the
743 terminals, contact the TI sales
office nearest you or write Texas
Instruments Incorporated, P.O. Box
1444, M/S 7784, Houston, Texas
77001, or phone (713) 937-2016.
In Europe, write Texas Instruments

Incorporated, [y years |
M/S 74, BP 5, Innovation
Villeneuve- | | ‘i

Loubet, 06270, |\ L |
France. .\\_J

*Trademark of Texas Instruments  ¥Service Mark of Texas Instruments  Copyright ©1980, Texas Instruments Incorporated

TEXAS INSTRUMENTS

We put computing within everyone’s reach.

Circle 5 on reader service card



The use of our large
experience in the
electronic industry for
know-how, engineer-
ing, licences, tech-
nology, studies, design,
manufacturer's marks,
complete assembling
lines, technical assist-
ance, training of the
staff, services, would
certainly give you a
complete satisfaction.

High qualified special-
istsofalarge experience
are ready to answer
accurately your most
exigent demands just
contact them!

Ask for technical data
and any other informa-
tions on the following
address:

ELECTRONUM

EXPORT — IMPORT
Specialized Foreign
Trade Company
70317 Bucharest-Romania
11-15, Olari Street
P.O.B.: 34-36
Telex: 11547, 11584

ELECQ‘\?E)?\I?JM

BUCHAREST - RO MA NI A
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Publisher’s letter

his era of business prosperity, the

tight supply of engineers, and the
continued worldwide proliferation of
electronics technology call for a new
focus on engineering careers. Start-
ing in this issue with the Inside the
News story on this year’s crop of EE
graduates (p.91), we will cover
careers regularly. New York bureau
manager Pamela Hamilton will con-
duct this effort.

It has been said that engineers
make noise about careers and profes-
sionalism only during hard times and
layoffs. But this view does not seem
to be true. Pam points out that EEs
are very much aware of the need for
career planning.

Many of the June graduates, Pam
reports, are already anticipating the
need to advance their livelihoods via
continuing education along both
technical and managerial lines.

With engineer recruiting running
hot and heavy, the high salaries
being offered these days—about
$20,000 for starting BSEEs is the cur-
rent estimate—are getting a lot of
attention. “Yet it’s not necessarily
the salaries that attract the new
grads,” says Pam. “Well-marked
career paths in the company and the
company’s prospects for growth are
just as important. Companies that
don’t stress these points are having
trouble recruiting.”

The current seller’s market, how-
ever, has its dark side. For one, the
engineering schools are hurting for
lack of teachers. The excellent
opportunities in industry raise con-
cern over schools’ ability to lure good
people into teaching. The situation
holds disturbing implications over
the future quality of engineering
education. The top-flight schools will
be able to bank on prestige, but for
the majority of institutions the prob-
lem is becoming acute.

Another sector hurting for engi-
neers is the military. The Air Force
in particular is having trouble com-
peting for the personnel it needs,
Pam reports. “Although a faculty
member could augment a universi-
ty’s salary with consulting work, mil-
itary engineers obviously cannot.”

Putting this story together in-
volved interviewing engineering

school department heads and place-
ment personnel, company recruiters,
and most important, a sampling of
EEs. Future career coverage will
include stories on continuing educa-
tion, school and company curricula,
and controversies affecting EEs such
as patent rights.

n the beam—that’s how packag-

ing and production editor Jerry
Lyman describes the situation in
very large-scale integration process-
ing. Electron-beam lithography, ion-
beam milling, laser-beam annealing,
and other topics are discussed in Jer-
ry’s special report (p.115). He
points out that future VLSI process-
ing may be done in a single machine
that will perform ion implantation,
ion-beam lithography, and ion-beam
milling.

Jerry also found that improving
the quality of substrates is a high
priority. “If the industry wants to go
below 1-micrometer lines, it will
need substrates that are nearly
defect-free,” he comments.

Pressure from VSLI users for the
fine-line geometries required by fast
devices has already been felt by pro-
duction equipment companies. And
now the Defense Department’s very
high-speed integrated circuits pro-
gram is in effect calling for more
progress sooner —submicrometer
lines by 1985. “These two pressures
are making life interesting for the
process equipment designers,” Jerry
observes.

Anew section in the New Products

department appears in this issue.
Though we have been covering the
subject for some time, we have
decided to highlight software in a
space of its own (p. 198). Items on
memory test programs, high-level
language compilers, interpreters,
and other software introductions will
appear in this section.

L,

C
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Motorola presents a character building
alternative to the low-cost CRT
compromise.

THE Y5734 RIS 1y Wi e,

DOES YOUR LOW COST TISPLAY Ay
OF YOUR TERMINAL WITh A 1Eniin s L7812
EXCELLENT GEOMETRY 1) LINERRITY PLLS Hioh b

SERIES HAS A DISTNCT CONPETITIVE WDURNING & - 5 o

Jee T

COMPARE SPECS AND YOU WILL FIKD WIORYs <2
OF DISPLAYING MORE CHARACTERS THAW COvPL -
ONTAL FREQUENCIES--FROM 18 9 10 20 7 nil gy
12", 9 DEGREE SERTES. (OUR COPETITION F¥o 7™ttt
LINED)

" , N T MR

NEW 12" DISPLAY 'f'°°J-§§;.§ 3%3'?5- 4 3058
ERttiye N TR
e aF T A

Choose either
lightweight chassis or kit versions
of the M3573 and 74 series. No other
display can provide all these performance
extras at such a low unit cost. Just one more
example in which experience —Motorola
experience —can benefit you.

Actual characters

These low cost modules actually can display
more characters than comparable competitive
units. The new 12", 90° series provides
excellent geometry and linearity within a wider

range of horizontal frequencies—18.9 and 20.7
KHz. This increased scan rate means up to two
extra character rows for your terminal. (The
M3573 offers an 80 x 25 format; the M3574
displays an 80 x 26.)

Motorola’s new M3573 and 74 offer economy
without compromising quality. They demon-
strate excellent resolution—900 lines center;
750 corners (50 more than the competition).
Video amplifier response up to 22 MHz also
increases the display capability while providing
consistently distinct characters.

Motorola
displays the
character

of your
business.

@ MOTOROLA
Display Systems

1155 Harvester Road West Chicago, IL 60185
312/231-4400
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DATUM TIMING EQUIPMENT
IN THE 747/757/767
FLIGHT TEST PROGRAMS

747

> S

— - c
el

The Boeing Airplane Company has selected Datum Timing Products for time
annotation and synchronization during data recording, transmission, process-
ingand display in the 747, 757 and 767 flight test programs. The compactness,
ruggedness, performance, reliability and versatility of Datum timing equip-
ment for airborne (and all other) applications has been proven again during
the comprehensive flight testing of these outstanding aircraft. Some of the
equipment Datum supplies for the Boeing flight test programs is:

TIME CODE GENERATORS TIME COOE TRANSLATORS

.e
’ ..
00"
I‘\)—J

@ IRIG A or B modulated serial time code
inputs in real time or at high speeds

O9 000iiine
e® 7 sa

@ IRIG A, B, E and H modulated serial time
code outputs

@ Sync to IRIG B serial time code input or
external pulse input @ Selectable playback and search filters

@ Full or Y2 ATR case, AC or DC input @ Error frame bypass selection
power @ "2 ATR case, AC or DC input power

CAMERA TIME DISPLAYS

® IRIG A or B serial

modulated time code z
) input

@ Synchronized to input
time code frame
marker

® Displays hours,
minutes, seconds,

MINIATURE TIME DISPLAYS

hundredths of seconds @ IRIG B modulated serial time code input
and prewired camera @ Displays hours, minutes and seconds
y number @ 1.5inches high, 4.4 inches wide and

® Unitis 4.4 inches high,
1.5 inches wide, 5.2 inches deep
@ Other configurations are available

5.37 inches deep
@ 28 + 4VDC input power
@ Other configurations available

PRECISION TIMING EQUIPMENT FOR EVERY APPLICATION

>
FORMORE lNFOCF:gANA'I’Rg'IN' DatUI'n INC riminG bivision

D 104 1363 S. State College Blvd. ® Anaheim, CA 92806 o (714) 533-6333
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Readers’ comments

Microprocessor claims

To the Editor: | must question claims
made in “How a 16-bit microproces-
sor makes it in an 8-bit world”
[Sept. 27, 1979, p. 122] regarding
the performance of the new 6809
microprocessor. Specifically, 1 dis-
pute the speed comparison of the
6809 with the Z80 and the 8085. 1
would also like to express some
thoughts on the general problem of
comparing the performance of mi-
Croprocessors.

First, note that 3 megahertz is
used as a “fast clock™ for the
8080/8085 values in Table 1. Since
Intel supplies a 5-MHz device, the
8085A-2, 1 think it only fair that
these values be improved by a factor
of 5/3, or 1.666 to 1. Further,
though the 6809 undoubtedly has an
edge in multiplication, it is unrea-
sonable to allow this one operation to
so grossly dominate the 8080/8085
average execution times as shown in
Table 2. Leaving multiplication out
and using a 5-MHz clock reduces the
quoted advantage of 4.87 of the 6809
with respect to the 8085 to only 1.48
to 1 (provided that one accepts the
other benchmark values quoted by
the author).

Second, at least one of the speed
comparisons with the Z80 is in seri-
ous error. The author claims that the
6809 is faster than the Z80 by a
factor of 1.74 at searching a block of
characters for a substring. However,
I have written a routine that takes
5.25 microseconds per unmatched
byte searched on a 4-MHz Z80. A
2-MHz 6809 would take only
5.25/1.74, or 3.02, us per byte (or
less if my code is not optimal).

Since a 2-MHz 6809 requires 3.00
us for just one of its clever indexed
and auto-incremented loads or com-
pares (which are likely components
of an optimal 6809 routine), it does
not seem likely that the 6809 can
execute a search at anywhere near
the claimed rate. I believe that the
author is in error by a factor of
approximately 1.52X1.74 = 2.64
and that the Z80 is in fact faster
than the 6809 for the important case
of substring searching.

The specific criticism above gives
rise to my more general concern
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cURrTIS Electronic TERMINAL BLOCKS...

Compact Spacings/PC, Feed-Thru
& Surface Types/Materials/
Ratings for Selective

OEM Designers

GB SE

With Curtis you get the broadest line of electronic terminal blocks in the

industry — Spacings from 1/4” to 7/16"... Numerous internal and external terminal
variations . .. Phenolic or thermoplastic housings . .. Wide range of accessories. More
features, too! Twist-free brass inserts, closed-back designs, high barrier
construction — All you need to solve the toughest OEM design problems.

SPACINGS (Center-to-Center) 38 716" 716" 38" & 716" 38" 1/4" 1/4"
9.52mm [ 11.11mm | 11.11mm | 9.52& 11.11mm | 9.52mm | 6.35mm | 6.35mm_
Wire Range (AWG) 2t012 | 22t012 | 22t012 | 22t 10 2210 16 2210 16 22to 16
| No. of Terminals 1 thru 26 1 thru 26 1 thru 26 1 thru 26 1 thru 22 1 thru 22 1 thru 26 1thru 26
TYPE
| FeedThru(fullyinsuated) | e | | e | . e ||
_ FeedThw 00000 SN SR e | e I @ | ¢ |
Printed Circuit - e (] (] e | e ° ® L)
| Surface (fully insulated) [ ] L] L] L]
MATERIAL
| Phenolic (150°C; 302°F) | , ° e | ° ° o |
Polyphenylene Oxide |
= »(1_120'1230"1:) — — P B [ ] [ J 0L _IJl__ @ ® [ ] |
Thermoplastic-Polyester [
| (140°C; 284°F) ® [ ] |
ELECTRICAL RATINGS Current (Amps) 20 20 20 20 30 15 5 5
Nominal Voltage 300V for All Types

Write or call for complete engineering application data.

9 CURTIS INDUSTRIES, INC.

™ 8000 West Tower Avenue Milwaukee, Wisconsin 53223 Phone (414) 354-1500
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DON'T LET YOUR RAM
GET YOUR GOAL.

10 Electronics/June 19, 1980




Youre designing a dynamic RAM system and
you've just about run out of time, money, space
and patience.

You want a lot of storage. But the more chips
you use and the denser your RAMs, the more you
worry about soft errors. You want it to be fast.
But the faster you make it, the tougher the skew,
undershoot and board layout problems.

Well, calm down. Relax. Help is on the way.

Advanced Micro Devices makes
dynamic RAM system design
easier, faster, simpler, cheaper.

When Advanced Micro Devices started the
bipolar LSI business back in 1975, our Am2900
Family revolutionized high-performance CPU
design. Now weTe doing the same thing for
memory systems.

Our new Am2960 Family of bipolar LSI and
interface devices makes designing with dynamic
RAMs as easy as designing with static.

It will help you maximize your system’s per-
formance and reliability, minimize its chip count
and cost.

And our solutions are a whole lot simpler to
use than MSI because our systems designers have
already done most of the designing for you.

See for yourself.

The Am2960 Error Detection and Correction
Unit (EDC). It detects errors in 30ns, detects and
corrects them in 50ns. It replaces 40 MSI chips.
It's expandable to 32 or 64 bits but has byte-level
controls. It’s got built-in diagnostics and

initialization. And it’ll be available this fall.

The Am2961/62 Data Bus Buffer. In slim
24-pin packages, you get all the functions
required to interface between the memory array,
EDC unit and system data bus. Enough said.

The Am2964 A Dynamic Memory Control
(DMC). It’'s got the address MUX, address latches,
refresh counter and RAS/CAS Controls required
for 16K and 64K RAMs. And it runs at Schottky
speeds.

The Am2965/66 Ram Drivers. They let you
drive your RAMs without undershoot at the right
voltage levels, without external resistors. It's got
AC specs at up to 500 pF loading. And they come
in the industry standard 745240/244 pin-out.

If you're designing a dynamic RAM system, or
any high-performance system, and you feel like
cashing in your chips, remember there’s a simple
solution: Advanced Micro Devices.

Bipolar LSI:
The Simple Solution.

We wrote the book on
memory support. Send for it.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, Califomia 94086
Right, from the start.

Electronics /June 19, 1980
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OPTEK

Our Business is
OPTOELECTRONICS

Custom Designed
Infrared Optoelectronic
Components are our
Speciality.

Let Optek design a custom solid
state assembly using cur gallium
arsenide LEDs and silicon photo-
transistors for your specific
application. Our engineers will
assist you in designing the most
cost-effective method of meeting
your electrical and mechanical
requirements, A preliminary
discussion of your application and
requirements can be done on the
telephone. Call us at (214) 542-9461
and ask for custom design

engineering.

.....

Optek has
Standard Devices

Optek manufactures a full line of
standard devices, including infrared
LEDs, phototransistors, photodiodes,
photodarlingtons, reflective switches
and intermupter switches.

Optek 1980 catalogs available upon
request.

OPTEK

Optek, A Division of Crown Semiconductor, Inc.
345 Industrial Bivd., McKinney, Texas 75069
(214) 542-9461

12 Circle 12 on reader service card

Readers’ comments

about the difficulty a potential cus-
tomer has in assessing the claims put
forth by the microprocessor manu-
facturers. Decisions are particularly
difficult for the organization that
already has an jnvestment in the sup-
port of one chip and is wondering
whether to adopt a newly announced
device.

In this case, not only is the magni-
tude of the relative performance of
the chips of interest but also there is
definite value in the accrued experi-
ence of writing software and in the
software itself. An experienced pro-
grammer who is thoroughly familiar
with the somewhat disorderly in-
struction set of the Z80, say, may
well be able to produce faster and
more compact code than someone
else working with the tidy instruc-
tion set of the 6809.

The difficulty is that to compare
the merits of one processor with
those of another, one should write a
sizable amount of code relevant to
one’s field of application, comparing
the aggregate of software and hard-
ware costs. One must also count the
one-time costs of embracing a new
processor instead of staying with a
familiar one. In these days of heavy
promotion of 8-bit and 16-bit sys-
tems, the need for level-headed eval-
uation is clear.

J. W. Locke
Toronto, Ont.

Correction

Specifications for Digital Equipment
Corp.’s VAX-11/780 32-bit computer,
as given in a table in the May 8 issue |
(p. 185) and in an article in the May |
22 issue (p. 130), were based on out-
dated information. The maximum pro-
gram size is now 2 gigabytes, not 32 |
megabytes, and the maximum number |
of terminals is 384. |
In “An acronym abbreviation guide
Jor electronics engineers” (March 13, |
p. 148), the term MDS was listed as an
abbreviation for “microprocessor devel- |
opment system.” It is, in fact, a regis- |
tered trademark of the Mohawk Data
Sciences Corp., Parsippany, N. J., and |
its use as a generic abbreviation should |
he avoided. |
I

Leaders in
Electronics

The only reference devoted solely
to biographies of the most
influential people in electronics

e corporate executives ¢ technical
managers ¢ designers/developers »
government and military officials e
academics e consultants e editors/
publishers o trade/professional
group directors  securities analysts

Plus an 80-page index of biogra-
phees by affiliation, including
independent consultants in every
electronics specialty.

Preparéd by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50

Electronics Magazine Books

| PO. Box 669. Hightstown. NJ 08520 |

Send me...
copies of Leaders in Electronics @I
$39.50 plus applicable sales tax Mchaw-Hilll
pays regultar shipping and handling charges on
pre-paid orders
| must be fully satisfied or you will refund full
payment if the book is returned after ten-dayl
trial examination
Payment enclosed [ Bill firm
Charge to my credit card:
| Diners Club Visa
Acct. No.

Bill me I

American Express |
Master Charge

Date Exp I

I On Master Charge only,

first numbers above name

Company

I
l
Street l
I
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Just a fluccer or
pressure. .

N
J

énd snap

Less than 2 grams of force actuates this Cherry snap-action
miniature switch. Outside. a 2%" long aluminum lever
provides unusually low operating force. Inside. an extra

internal actuator reduces operating force even more while « A b 1
maintaining solid contact pressure for reliable performance. > gga‘\ﬁ‘-\\‘mmﬂ}‘p
o

Our unique light force miniature design is available with
other external levers offering operating forces ranging from
3.5 to 16 grams. ..rated 3 amps, 1256VAC. Gold crosspoint
contact versions bring this same, dependable switching to
your low energy (0.1 amp) solid state circuits. Or. choose
higher electrical ratings of 5. 10 or 15 amps with increased EXTRA INTERNAL ACTUATOR

... but still low.. Aoperating forces. reduces force required at button plunger while

maintaining solid contact pressure
@] © A B ?5 PN
G\I 0 U n,'%l D! 0 Q |

PaC S il
”

MINIATURE
uigat Force SWITCHES
CHERRY ELECTRICAL PRODUCTS CORP. 3508 Sunset Avenue Waukegan IL 60085—312/689-7700 TWX 910 235-1572

1y Mikroschalter Auerhach Germany 09 643 181 = Cherry €
= H erry Pr ] Katw )44
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Our worldwide athliates and phone numbers Cherry Semiconductor Corp Cranston Rt US A 401 463 6000 » Che 105
Products Ltd . Sandnidge {Herts) England, 44 727 32231 « Cherco Brasil Industnia £ Comercio Lida . Sao 2l 011 246 434
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TRW Optron
full line

DiP
ISOLATORS

P
ISOLATORS

TRW Optron's complete line of
optically coupled plastic DIP
isolators offers immediate
availability of standard devices
for almost every application . . .
plus competitive pricing, high
reliability and excellent cus-
tomer service.

Check these features and
choose the device best suited for
your application.

GENERAL PURPOSE
A full selection of DIP
isolators with transistor and
darlington outputs to match
all popular industry stan-
dards. Current transfer ratios range from
2.0% to 500%.
HIGH VOLTAGE
For applications requiring |
an interface with high volt- '!
age circuits, select the OP1
6100 DIP isolator with a 200 voit output

transistor.
‘ operating in inverse parallet
and is ideal for applications

where the LED is driven from an AC line.

CUSTOM SELECTION
If your application demands
"something a little differ-
ent,” TRW Optron special-
izes in DIP isolators to meet
special customer requirements.

For reliability data and technical
specifications on TRW Optron’s com-
plete line of plastic DIP isolators, con-
tact your nearest TRW Optron sales
representative or the factory direct.

TRW orrron
A DIVISION OF TRW INC.

1201 Tappan Circle
Carrollton, Texas 75006, us a
TWX-910-860-5958
214/242-6571

AC OPERATION
The OP| 2500 DIP isolator
features two input LED's
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Barnoski to aim TRW’s
new R&D work at optics

A new research and development
operation is slated to open soon in
Southern California and its major
direction is indicated by the man
chosen to head it. Tapped by TRW
Inc. for the job is Michael K. Bar-
noski, an authority on optical elec-
tronics at Hughes Aircraft Co.’s
noted research laboratories in Mali-
bu, Calif., where he was a fast-rising
department head.

It is apparent that the plum dan-
gled by TRW officials to lure him
away would sorely tempt any re-
searcher. “I’m setting up programs
to exploit guided-wave optics,” says
Barnoski. At the TRwW Technology
Research Center, which has the
charter to provide the corporate
focal point for this work, he is now
staffing four product areas: automo-
tive, telecommunications, aerospace,
and communications systems.

What also attracted the soft-spo-
ken scientist away from his mili-
tarily oriented work at Hughes is
TRW'’s diversity, especially into such
commercial fields as retail point-of-
sale and electronic funds-transfer
equipment and industrial fiber-optic
components. “Here I can keep a foot
in both worlds,” he observes.

Barnoski spent his first four
months traveling about TRW’s divi-
sions and has mapped out what he
considers ‘“‘very exciting structured
programs.” Particularly fascinating
are different ends of the application
spectrum: optics for sophisticated
military command, control, and
communications systems, as well as
for more down-to-earth automotive
uses where a big opportunity exists
“to tie together microprocessors in
the really rough electromagnetic
interference that cars present.”

In addition to building a staff,
Barnoski is currently finding a larger
facility to house the ambitious re-
search effort. About creating a staff,
he confesses initial concern about
““our ability to attract young
Ph.D.s,” who naturally gravitate to
established research organizations.
But recruiting has gone well, he says.

New [ook at TRW. Michael Barnoski, whose
field is optical electronics, is the head of
TRW's new research and development oper-
ation, the Technology Research Center.

Nailing down a new building is
tougher, however. Now in cramped
quarters in Torrance, Calif., south of
the TRW Systems and Energy com-
plex in Redondo Beach, he wants to
locate somewhere between it and
TRW Electronics’ headquarters
about 15 miles north, in the West-
wood suburb of Los Angeles.

Barnoski’s own professional pace,
apart from TRW, remains a stiff one,
particularly in teaching, which many
aerospace scientists like to do. He is
an instructor at two University of
California extension schools, in Los
Angeles and Santa Barbara.

Balancing work and play
helps Kildall achieve success

Gary Kildall believes in balancing
the elements of environment, work,
and play in his company. So on any
given day, the 37-year-old founder
and president of Digital Research
will probably be hard at work pre-
paring operating systems and com-
pilers for the next generation of
microcomputers. But he could also
very well be piloting the company
plane over California’s Monterey
Bay, roller skating on the sidewalks
of Pacific Grove, playing baseball, or
jogging.

That may be an unusual approach
to commercial success, but for Kil-
dall and his company it has worked.
Digital Research has doubled its
sales each year since its incorpora-
tion in 1977. Kildall, although the
driving force behind the company, is

Electronics/June 19, 1980



PDP11/03 PDP11/23
MICROCOMPUTER SYSTEMS

™ The Bosic POP-11/03 systems offer the designer a
F Rgm CRD low cast campatible alternative ta the targer

members of the POP-11 family. The larger faster
® PDP-11/23 systems offer the power, expandability
and operating systems of the larger members of the

POP-11 family while retaining the proven cost

FIRST COMPUTTIA CORPORATION NOW OFFERS etfective Q-Bus architecture. These systems save
MICROCOMPUTER DEVELOPMENT SYSTEMS IN DOTH you money, improve programming efficiency, and
11/03 AND 11/23 CONFIGURATIONS boost productivity.

11703-L 11V03-L 11T23-L 11v23-L

'SRVXLLB ’ SRWXLLA SRWXSSA

KD11-HA KO11-HA KDF11
CPU 11/03 CPU 11/03 CPU11/23 CPU11/23

MSV11-DD MSV11-DD MSV11-007 MSV11-00
32KW Memory 32KW Memory 32KW Memory 32KW Memory

RLO1 RX02 MSV11-DD MSV11-DD
Controller Controller 32KW Memory

RLO1 DLV11-J
Controller Serial (4) Controller Controller

DLV11-J RLO1 pLV11-J
Senial (4) Controller Sernal (4)

BACKPLANE OPEN Serial 14)

OPEN OPEN

OPEN OPEN

BOV11-AA BDV11-AA BDV11-AA BDV11-AA
Bootstrap Bootstrap Bootstrap Bootstrap

Serving the world with cost effective computer systems.
™ TWX NUMBER 910-651-1916

IfSY computer corpoation

corporate square/825 north cass avenue / westmont. illinois 60559/(312) 920-1050

"“Trodemork First Camputer Corporotion  “Registered rrodemork of Digitol Equipment Corporotion $5-3



People

not nearly as well known as the
three-letter acronyms that he has
helped to create.

Usable form. The most renowned
of these is probably CP/M, a piece of
software that has become the de fac-
to standard operating system for
microcomputers. Close followers of
the exploding field of microcomputer

software are also familiar with
MP/M, the multiterminal operating
system, and CP/NET, the local-net-
working operating system. Most
recently, Kildall succeeded in doing
what many had thought was impos-
sible—boiling down the PL/1 lan-
guage into a form usable by micro-
computers—in his PL/1-80 compiler

com

If you design telecommunications equip-
ment, give us a call. (408) 496-6660). Siliconix
telecom engineers are available to discuss
your telecom applications and specific systems
needs. Whether you want advanced loop dis-
connect dialers, CODECs, analog switches,
current regulators or VMOS FETs, we have
discrete devices and integrated circuits to fit
your design requirements. Best of all, products
are in stock and ready for immediate delivery.
And by summer we'll be introducing our
brand new line of telecom filters. So give
us a call. And let’s talk telecom.

If you can't find a phone, just grab your
pen and write“TELECOM™ on your busi-
ness card. Mail it to us and we'll rush you
the new Siliconix Telecommunications
Data Book absolutely free. This invalu-
able reference guide is filled with the
latest telecom applications information
and technical data. Send your card to-
day to: Siliconix Inc., P.O. Box 4777,
Santa Clara, CA 95054.

7 Siliconix
TELECOM ICs
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Innovator. Gary Kildall is behind some best-
selling microcomputer software.

[Electronics, April 24, 1980, p. 41].

Blazing trails in the software
world has become a habit for Kildall.
It was, in fact, the temptation to get
in on the ground fioor of micropro-
cessor software work that led him
to obtain leave from his post as a
professor of computer science at the
Naval Postgraduate School in Mon-
terey in order to consult at Intel
Corp. His consultation led to the
development of PL/1 for Intel’s 8-bit
microprocessors, in 1973-74. He
continued his teaching at the naval
school, where the idea for CP/M ger-
minated in 1975 and resulted in the
first level of that software in 1976.

Room with a view. Kildall formed
Digital Research in 1976 to market
CP/M and chose a two-story Victori-
an house with stained-glass windows
in Pacific Grove to hold the compa-
ny. It makes an unusual software
shop, with a view of the Pacific
Ocean on one side. On the other is a
view of the Cannery Row made
famous in the Steinbeck novels, and
of Monterey Bay.

At the rate his company is grow-
ing, he will need to find more space
soon. The microcomputer world has
shown a voracious appetite for new
software and shows no signs of slow-
ing its development of new hard-
ware. “The way it looks, the 16-bit
microprocessor is really just a stop-
over point on the way to the 32-bit
processor,” he notes. “Look at mini-
computers. Do you see anyone intro-
ducing 16-bit machines?”

Electronics/June 19, 1980
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HP’s powerful new graphics computation system provides fast and easy comprehension of data with brilliantly colored displays.

Abuilt-in light pen allows the user to interactively pick, move and draw directly on the CRT. m

Create brilliant, graphic HP's newly introduced 9800 Series Computers, the 9800/45C is an easy-to-

. . . 45C Computer System features powerful use graphics computer system that sits

mterpretatlon of data with graphics computation capable of dis- on your desk. Built-in,color graphics CRT

ease and Speed playing results in up to 4,913 crisp, display, light pen, operating system, up
clear colors. to 449K-byte user read/write memory,

Based on HP's proven 9800/45 Series (continued on third page

IN THIS ISSUE
e New, non-contact distance meter e Automatic performance in versatile, low cost counter e



Now you can create and manage technical data bases on
the HP 9800/45 computer—with HP’s award-winning
IMAGE data base management

Hewlett-Packard’s new data base man-
agement and data communications
capabilities can putyour technical datato
work!

HP's new 9800 System 45 Data Base
Management System gives you an HP
IMAGE-based software/firmware pac-

kage that allows youto transform your raw
technical data into a useable, beneficial
resource. Now, for the first time, you can
interactively design, define, access and
manage a data base right at your desk.
The HP 9800 System 45 version of
IMAGE (called IMAGE/45) consists of two

€=Z6)

This new Data Base management capability for the 9800/
System 45 means you can have a full-time, workhorse compu-
ter and a “brilliant”, part-time terminal . . . all in the same
instrument.

plug-in Read Only Memories (ROMs) for
the HP 9800 System 45 Computer. These
ROMS contain the HP Enhanced BASIC
statements needed to define, manipulate
and maintain your data base.

Reduced programming time

To facilitate “ad hoc” or unanticipated
data base inquiries, this package fea-
tures QUERY/45, a special data base ac-
cess software pack that reduces pro-
gramming time and effort by providing
highly interactive data base manipulation
routines. By simply typing in English-like
commands, you can read, enter, delete
or modify data—all without writing
application programs.

The 9800 System 45 DBMS also in-
cludes a helpful Data Base Design Kit
that takes you step-by-step from the de-
finition of your data handling problem to
the fullimplementation of a DBM solution.
The 9800 System 45 DBMS doesn't just
put your data onfile . . . it puts it to work!

Desktop data communication

A new data communications capability
for the HP 9800 System 35 and 45 Com-
puters successfully bridges the gap bet-
ween a small computer work center and a
large host mainframe. The 9800 System
35/45 Data Communications package
(firmware and software plus a new inter-
face card) is designed specifically for
flexibility and ease of use in both asyn-
chronous and synchronous (RJE Bisyn-
chronous) modes.

The asynchronous package, which is
particularly attractive in time-sharing ap-
plications, features data transmission
rates of up to 9600 bits/second, split
speed operation, automatic parity
checking, automatic modem control,
auto answer and full-duplex
line management.

The RJE Bisynchronous capability of-
fers IBM 2780-3780 terminal emulation,
transparent mode, short record trunca-
tion, blank compression, data transfer
rates of up to 9600 bits/second and half-
or full-duplex line management.

For complete details on how you can put
these new capabilities on your desk (or
on your HP 9800 Series Computer),
check A on the HP Reply Card.
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Get fast solutions to
complex graphics
computation problems

(continued from first page)

enhanced BASIC language, keyboard,
mass storage and thermal line printer are
all integrated into a single workstation
that can help solve your problems in a
convenient and uninterrupted fashion.

The 9800/45C brings eye-opening
color and clarity to practically any appli-
cation you choose. Designed primarily for
the scientist and engineer, this new sys-
tem can help create more effective data
presentations, increase productivity and
solve complex problems. Color can be
used for faster data interpretation of
mathematical relationships, to provide
greater definition of detailed designs or
add realism. The viewer will enjoy fast,
easy comprehension of displays that,
with color, can be more informative and
memorable.

Inaddition to a high quality display with
many color combinations, the 8800/45C
also features HP Graphics Language
which cuts programming time and effort.
This built-in firmware provides 70
graphics statements that enable the user
to get faster solutions to complex
graphics-computation problems. The
9800/45C can provide three-dimensional
representations in solid or wire-frame
form. Statements such as POLYGON and
RECTANGLE automatically draw the
geometric figures. FILL parameter allows
you to fill the insides of the figures with
color without calculating points. This
firmware also enables both alphanumeric
and graphic rasters to be displayed
simultaneously, making the user's
graphics computation more convenient
and interactive. And statements for use
with the built-in light pen allow the user to
interactively pick, move and draw directly
on the CRT.

With all this built-in performance, the
9800/45C still remains friendly and easy
to use. With the flick of a single switch, all
the elements of this computer system
begin working together to bring you quick
solutions to your problems.

For more detailed information on the
9800/45C, call your local HP Sales Office
or check B on the HP Reply Card.
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Serial data analyzer adds new features for monitoring
and simulating data networks

Hewlett-Packard’'s 1640B Serial Data
Analyzer is a tool for troubleshooting data
communications networks, through
transparent monitoring of RS-232-C (V24)
serial lines or simulation of network com-
ponents. The menu-driven analyzer is
programmed for a versatile measurement
set and is easy use. New features have
been added, based on field experience,
extending the applications of the
original analyzer and offering even
more convenience for the operator.
Retrofit field kits are available to
add the new features to present
1640A Serial Data Analyzers.

These new features include two
branching modes for simulation opera-
tion. The 1640A can transmit a first mes-
sage repeatedly and then automatically
send one of the two remaining messages
based on a match between the response
and the analyzer reply-condition
parameters set by the user. The addition
of the branching modes provides a much
needed simulation capability for effective
network testing.

A new memory bit shift can be used to
shift either TX or RX data, bit by bit, to
check for dropped bits, clock slips, lo-

[ ;]
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HP’s model 1640B Serial Data Analyzer will
help you move quickly from a symptom to the
cause in troubleshooting computer networks
which use RS-232-C (V24) serial data
transmission.

cate unknown sync patterns and similar
detailed tests. Also, any selected charac-
ter in the list display is simultaneously
decoded in binary, octal and hexadeci-
mal, a handy prompt when editing text.
Clock accuracy for Model 1640B is im-
proved to + 0.01%.

Check C on the HP Reply Card for more
technical data.

RF impedance analyzer measures 14 parameters
over 1-1,000 MHz range with basic

accuracy of <2%

This new Hewlett-Packard 4191A RF
Impedance Analyzer measures 14 impe-
dance parameters over a frequency
range of 1 MHz to 1000 MHz with a basic
accuracy of less than 2%. An internal fre-
quency synthesizer, automatic calibra-
tion, automatic error correction and spe-

Designed for making high frequency evaluation
of electronic materials, components and cir-
cuitry, this 4191A RF impedance Analyzer pro-
vides high accuracy with 4Y.-digit resolution.

cially designed test fixtures make stable,
accurate impedance measurements
possible over a measurement range of
1 mQ to 100 k2 (1 uS to 508S).

In addition, the 4191A features an in-
ternal bipolar dc bias source (0 to+40 V),
linear and log sweep capability of both
frequency and bias, self-test and devia-
tion measurements capability (A, A%)
on all 14 parameters. These features
make the 4191A RF Impedance Analyzer
an excellent design and testing tool for
high frequency evaluation of electronic
materials, components and circuitry. Typ-
ical applications include high resolution
crystal measurements, low loss mea-
surements of an air capacitor, thin or thick
film circuit analysis and PIN diode impe>
dance measurements.

Check D on the HP Reply Card for com-
plete information.



A complete audio measurement system

all in one instrument

This new audio analyzer uses an internal microprocessor to control measuring sequences by
turning on and off the audio source and by measuring and displaying the result.

A new audio analyzer which makes
complicated audio measurements with a
single keystroke is available now for
audio test and transceiver test applica-
tions. HP's 8903A Audio Analyzer
achieves this by a low distortion audio
source with a highly flexible analyzer in
one instrument which can measure DC
volts, AC volts, distortion, signal to noise,
SINAD, and audio frequency from 20 Hz
to 100 kHz.

Using its powerful microprocessor-
controller, the 8903A accomplishes tedi-
ous routines of complicated quantities
like signal/noise. With a single keystroke,
it controls and gates the audio source,
then measures and computes the ratios
of the resulting signals from the trans-
ceiver under test.

The audio source section provides
0.6 mV to 6V open circuit from 20 Hz to
100 kHz with frequencies and levels set
by keyboard. Log sweeps can be pro-

grammed, as well as frequency incre-
ment changes, with single keys. Front
panel frequency display resolution is 5
digits, while the amplitude display is 4
digits, giving plenty of resolution whether
in linear or dB units.

The 8903A drives an X-Y recorder di-
rectly. Y-axis output is scaledto 0-10V for
the units selected by key, and measure-
ments canbein absolute terms or dB and
percent relative to a prior measurement
or a key-entered number.

General audio testing

For general audio testing the 8903A
can measure frequency response, swept
distortion, hum and noise, gain, and
power output. For AC level and distortion
tests, a true RMS detector provides best
accuracy. Distortion measurements can
be made to typically less than 0.003%
(—90 dB) between 20 Hz and

20 kHz. AC level accuracy is specified at
+0.5% from 20 Hz to 20 kHz.

In transceiver test applications, the
8903A source can be used to modulate
the test transmitter while the demod-
ulated output of the companion 8901A
Modulation Analyzer is measured for dis-
tortion and frequency response. An inter-
nal psophometric filter allows testing to
CEPT recommendations. The counter
measures squelch tones, while other
filtering rejects squelch tones for the
audio tests.

Since both SINAD (FM receivers) and
signal-to-noise (AM receivers) test
sequences involve noisy readouts, spe-
cial digital smoothing takes place in the
microprocessor to prevent “jumpy” dis-
plays and to deliver a digital reading that
is known to be valid.

The analyzer section accepts signals
from 1 mV to 1V at DC and 20 Hz to
100 kHz. In the automatic mode it au-
totunes to the input signal and au-
toranges to the distortion or level function
range for best accuracy and resolution.

In addition, the 8903A is fully pro-
grammable under HP-IB control for use
within automatic test systems.

Check E on the HP Reply Card for addi-
tional information
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Cut the cost of data
transmission

The new HP 37230A Short Haul Modem
reduces the cost of limited distance data
transmission by replacing a conventional
modem. However, it retains many of the
features of a conventional modem such
as automatic equalization and a diagnos-
tic test capability. Providing synchronous
transmission of data at rates of 2.4, 4.8,
9.6, and 19.2kb/s, the 37230A is de-
signed for half-duplex, full-duplex, and
multi-drop operation over local circuits.

Automatic equalization in the 37230A
compensates for variable characteristics
of the telephone circuits. This optimizes
the performance throughout the
specified range and removes the needto
perform any adjustments on the modem,
thereby simplifying the installation.

Diagnostic test features in the 37230A
include local and remote digital loop-
back, local analog loopback, and a test
pattern generator/error detector. These
facilities are used for system testing and
fault-finding without the need for any
other test equipment.

The HP short haul modem is used over
unloaded metallic circuits which can be
either installed privately or leased from
the telephone company. The modem
operates half-duplex on 2-wire circuits,
and half-duplex, full-duplex, and multi-
drop on 4-wire circuits. Suitable circuits
can normally be obtained from the tele-
phone company but may be restricted to
within one end office (exchange) area.
The 37230A complies with the require-
ments of BSTR Pub 43401 for use on
telco-supplied circuits in the USA; and
Hewlett-Packard is applying for connec-
tion approval in other countries.

For other details, check F on the HP Reply
Card.

Typically, the operating range of HP's
37230A Short Haul Modem can be from 4 miles
over 26 AWG wire at 19.2kb/s up to 22 miles
over 19 AWG wire at 2.4kb/s.
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A counter with some
new twists

HP's 5315A/B Universal Counters use a mic-

roprocessor and a new, HP-developed IC to

bring you a remarkable set of measurement
capabilities at a surprisingly low price.

At first glance, HP's 5315 Counter may
seem like just another very capable univ-
ersal counter. It measures frequency and
period to 100 MHz (1 GHz optional), time
interval with resolution of 100 ns single
shot or 10 ps averaged, period average,
frequency ratio, frequency burst, and to-
talizing. However, the 5315's circuit inno-
vations and manufacturing design, using
amicroprocessor and the remarkable HP
multiple register counter IC, make possi-
ble performance and versatility you'd
expect to find only in a much more ex-
pensive instrument. For example:

e 7 digits of frequency resolution per
second via the reciprocal measure-
ment technique.

e continuously variable gate times.

e dual-mode input conditioning to op-
timize both frequency and time interval
measurement.

e input filter, time interval delay and au-
tomatic resolution control for noisy in-
puts

e very low RFI/EMC for applications ab-
solutely requiring electrical quietness.

e optional, built-in, sealed, lead-acid
battery with protective and charging
circuits.

Below 10 MHz, the 5315 uses the recip-
rocal taking frequency measurement
technique which measures the input’'s
period, but inverts the result to display
frequency. This gives you up to 8 digits
resolution for frequencies as low as
0.1 Hz, without using long gate times or
phase-locked multipliers. Above 10 MHz,
the 5315 automatically switches to the
conventional cycle-counting technique,
providing you with the highest resolution
over the counter's entire range.

For full information, check G on the HP
Reply Card.

New structural dynamics
analyzer simplifies design
of control systems and
mechanical components

 HPIB 2

Optimized for the study of vibration and
noise, HP's new 5423A Structural
Dynamics Analyzer features broad mea-
surement, post-processing and display
capabilities. Easily studied problems
include those involving modes of
mechanical structure vibrations, control
system design, and the monitoring and
balancing of rotating machinery. Fre-
quency range is DC to 25 kHz.

For structural analysis, an animated,
mode shape display shows structural de-
formation at each resonant frequency.
Display features inctude perspective, ro-
tation, true three dimensions, selection of
viewing direction/distance, “zoom"
split-screen viewing and stop-motion.

A powerful waveform calculator en-
ables mathematical computation of many
useful functions which cannot be mea-
sured directly. For example, with just a
few keystrokes itis possible tocompute a
control system's open loop frequency re-
sponse from a closed loop measurement,
yielding quick information about the sys-
tem’s gain and phase margins. A Synth-
esis key allows the frequency response
of trial compensation networks to be cal-
culated and displayed.

Other features include simple key-
stroke programming via an Autosequ-
ence capability, easy data annotation,
data storage to a built-in digital tape car-
tridge, and fast plotting to a wide choice
of HP-IB compatible digital plotters.

Obtain further information by checking H
on the HP Reply Card.
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Combining simple keyboard operation with ex-
tensive measurement and display capabilities,
this new HP analyzer makes it easy to identify
and solve difficult structural and control system
problems.



HP designs a new,
non-contact, distance
meter for industrial control,
tracking and monitoring

The 3850A is designed for industrial applica-
tions such as manufacturing processes where
accurate and rapid measurement of distance is
critical.

A new electronic distance measure-
ment device for measuring and control-
ling the position of objects in industrial
environments is now available from
Hewilett-Packard. The 3850A Industrial
Distance Meter makes accurate, non-
contact distance measurements using an
invisible infrared beam transmitted to a
target that reflects the beam back to the
instrument. By modulating the beam and
comparing the phase relationship bet-
ween returned energy and an internal re-
ference, the 3850A accurately deter-
mines the distance between itself and the
target. The instrument achieves a resolu-
tion of 1 mm (.040in) over arange of 8 km
(26,240 ft) in either manual or computer
programmable modes.

Other automatic features include:

e non-contact distance measurement—
updating 9 times per second

e determination of the elapsed time bet-
ween distance measurements—
providing velocity and accelera-

tion data
e status information onthe measurement

system—enabling the user to monitor

system conditions.

When coupled to the HP 9800/25S
Computer, the system combines data
with time information to determine posi-
tion velocity and acceleration, providing
a powerful feedback control system,

Check lon the HP Reply Card for details.

Hybrid RF designs easy to
produce with two new HP
transistors

As more RF and microwave systems
employ chips and beam leaded devices
to achieve better performance, smaller
size and lower costs, the need for silicon
bipolar transistors with excellent RF per-
formance and device-to-device unifor-
mity has expanded as well.

In merging these objectives with a de-
sire to produce devices which are easier
for the hybrid builder to bond into a cir-
cuit, Hewlett-Packard has developed two
new transistors. The latest additions to
HP's HXTR series of devices, the HXTR-
3001 and HXTR-3002, provide the VHF,
UHF and microwave circuit fabricator
with economical silicon bipolar transistor
chips, featuring enlarged gold bonding
pads. These larger pads readily permit
use of 1 mil (25 um) bonding wire, the
standard diameter wire in many RF hybrid
applications. Suitable for use from
100 MHz to 4 GHz, the general purpose
HXTR-3001 offers typical noise figures of
1.2 dB at 500 MHz to 2.2 dB at 2 GHz.
Maximum gain at2 GHz is typically 16 dB
and 1 dB gain compression power is
21dBm at 1 GHz.

The linear power/general purpose
HXTR-3002 is an extremely rugged
device, typically providing 16.5 dB Sy¢¢
gain at 500 MHz, and 22 dBm output
power with 18 dB of associated 1 dB
compressed gain at 1 GHz.

Available at authorized Hewlett-
Packard distributors.

Obtain further details by checking J on
the HP Reply Card.

I

HXTR-3001 HXTR -3002

Two new application notes
for radio frequency
measurements

A new Application Note 286-1,
Applications and Operation of the
8901A Modulation Analyzer, provides
detailed procedures for using the 8901A
in transmitter testing, signal generator
calibration, broadcast monitoring,
measuring VCO differential linearity,
measuring residual FM noise of
oscillators, separating residual AM or FM,
or measuring peak modutation transients
from 150 kHz to 1300 MHz.

A second new Application Note 283-2,
External Frequency Doubling of the
8662A Synthesized Signal Generator,
describes performance of the 11721A,
1280-2560 MHz frequency doubler as it
affects modulation, distortion, spectral
purity, conversion loss, and output
dynamic range.

For your free copy of AN 286-1, check K
on the HP Reply Card and for AN 283-2,
check L.

( HP HFBR-0010 Iinkj
is now available for
only $275

Now you can purchase HP's
10-metre fiber optic link for
only $275", saving you over
50 percent on the regular price.

The HFBR-0010 is a com-
plete 10-metre simplex link
consisting of a transmitter, a
receiver, a 10-metre connec-
tor/cable assembly, and tech-
nical literature. Because HP's
system is completely plug-
together and interchangeable,
distances up to 1,000 metres
are possible. For systems up
to 100 metres, simply change
cable assemblies. For longer
systems, up to 1,000 metres,
substitute HP's new HFBR-
1002 1,000-metre transmitter.
In either case, no adjustment
or calibration is required.

For further details, check Mon
the HP Reply Card.

"Offer expires August 31, 1980

\___ US.A Domestic price J
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COMPONENT

New 1980 Optoelectronics
Designer’s Catalog is available

digital bar code wand (left), AC/DC threshold sensing and hermetic optocouplers (top right), and
18-segment alphanumeric display microprocessor unit (bottom right).

Intended for use as a source book in
design situations, HP's new Optoelec-
tronics Designer's Catalog includes the
latest HP optoelectronic application
notes,as well as complete technical in-
formation about HP's Optoelectronic
products.

This 496-page catalog is sub-divided
into six categories:

o Emitters/Detectors

Fiber Optics

Optocouplers

Solid State Lamps

Solid State Displays
High-Reliability Products

Of special interest to designers will be
several new product additions to the
catalog. These include HP's first digital
bar code wand, a 1000-metre fiber optic
link with cable/connector assembly, an
AC/DC threshold sensing optocoupler, a
new hermetic optocoupler, 5V and 12V

n’] MEASUREMENT COMPUTATION NEWS

color resistor lamps, color light bar mod-
ules in single, quad and twin arrange-
ments, and an 18-segment alphanumeric
display microprocessor unit. Applica-
tions information on all of these products
is included in the applications section.
Photographs, package dimensions, fea-
tures, operating characteristics and per-
formance graphs provide a complete de-
scription of each component.

Other catalog features include an al-
phanumeric index which lists all compo-
nents by part number, an introductory
capabilities section on all product lines,
and a selection guide for each compo-
nent group giving a brief overview of the
different categories. In addition, a com-
plete listing of all HP sales and service
offices and HP components franchised
distributors is included.

Obtain your free copy by checking N on
the HP Reply Card.

Two new application notes
simplify your amplifier de-
signs and ease your hybrid
circuit assembly problems

Application Note #973 describes two
12 GHz amplifier designs using the
HFET-2201, a one-half micrometer, GaAs,
Schottky gate, field-effect transistor. The
first design, a low noise amplifier,
achieves a noise figure of 3.1 dB at
12 GHz with 7.5 dB of associated gain.
The second design, a high gain stage,
obtains greater than 11.5 dB of gain also
at 12 GHz.

This note also contains a detailed Smith
Chart and computer-aided design
techniques to optimize performance.
Construction details for these amplifiers
are also included.

The second Application Note, #974
discusses the techniques for incorporat-
ing semiconductor devices into hybrid
integrated circuits. In addition to a dis-
cussion of die attach and bonding
techniques for chips, this note also con-
siders the problems of using beam lead
devices, ministrips, leadless inverted de-
vices (LID’s), and microstrip posts.

Handling precautions, as well as time,
pressure and temperature settings, are
presented for each package style. The
note conciudes with a brief description of
an impedance matching technique for a
LID mixer diode.

Obtain your free copy of AN #973 by
checking O on the HP Reply Card and
AN #974 by checking P.




New counter automates
measurements and
calculates—all at a
surprisingly low cost

Microprocessor-based, the high per-
formance HP 5335A Universal Counter
offers more automatic features than any
universal counter available today, yet it's
price is much less than other counters
having built-in calculating capabilities.
Evenits most demanding measurements,
many of them new to electronic counters,
are initiated at the press of a button.

In addition to very high performance in
all the measurements a universal counter
usually makes, HP’'s 5335A automatically
performs measurements that require ex-
tensive data manipulation: phase, duty
cycle, rise and fall times, slew rate and
statistics - all via an easy-to-use front
panel keyboard. The keyboard also pro-
vides for data manipulation. Offset (+,
—), scale (x), and normalize (+) data can
be quickly entered to modify any mea-
surement. This gives direct readout—
up to 12 digits—in engineering terms
such as RPM, pressure, flow rate and
velocity. Or, it can display or add IF or
difference frequencies.

High-performance frequency and time
interval measurements
Despite the automatic measurement

emphasis, there is no sacrifice what-
soever in measurement performance.
The 5335A is a reciprocal-taking counter
providing 9-digits-per-second resolution
for all frequency measurements up to
200 MHz (standard) or to 1.3 GHz (op-
tional). Single-shot, time interval resolu-
tion is an outstanding 2 ns, while time
interval averaging yields a resolution

 HPE

down to 100 ps when measuring repeti-
tive events.

New convenience and versatility
e Extensive autotriggering modes letthe
user set the trigger levels, or setting can
be automatic. Exact levels are shown on
the counter’'s LED display.
e External arming and self-arming are
provided for dynamic measurements
such as tone burst, pulsed RF or swept
frequency up to 1.3 GHz, with excellent
resolution.
e Statistical data on any of the measure-
ments are automatic after pressing
several keys to define sample size
and to select mean or standard
deviation values.
e Stable readout of an unstable input is
provided by pressing the Smooth key.

The counter then repetitively calculates
and displays a stable weighted average
of sequential measurements.

For systems use, extensive HP-IB
programmability is standard, and in-
cludes all measurement functions, math
and statistics.

A built-in £1000 V, autoranging, float-
ing input, integrating DVM is optional. Its
infinitely variable integration times can
optimize speed, resolution and normal
mode noise rejection. HP-IB programm-
able, of course.

Get full details by checking Q on the HP
Reply Card.
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THE ONLY PROGRAMMABLE FUNCTION
GENERATOR THAT REALLY LEARNS

We call it The Teacher’s Pet.

Intelligence . . . it distinguishes Krohn-
Hite's new Model 5900 micro-
processor-based programmable
function generator from the other in-
struments in its class — that's why we
call it The Teacher’s Pet.

The Auto-programmer and Stor-
age Registers give the 5900 auton-
omy. With or without a system control-
ler, it can learn and execute entire
routines (over 300 program steps),
freeing your controller for other ATE
tasks. Nine Storage Registers hold
generator parameters, and a key-
stroke command, or an order from the
system controller, retrieves the infor-
mation rapidly.

The Teacher’s Pet earns a gold
star in arithmetic and in auto incre-
ment and decrement functions. It pro-
vides precise linear sweeps over a
10,000:1 range, log sweeps over the
entire instrument range, and nested
loops which can intermix log and lin-

) & Krohin-Hite Corp. 1980
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ear sweeps, it can operate on fre-
guency, period, pulse widths, duty
cycle, amplitude, DC offset, and burst
cycle count. Over the frequency
range of 100uHz to 5MHz, the 5900
produces sine, square, triangle,
pulse, and sawtooth waveforms.
Modes include continuous, gated,
triggered, digital lin/log sweep, and
triggered burst.

You be the teacher. Call
617-580-1660 for a free demonstra-
tion of the 5300. Try your program on
the 5900 and experience the only
function generator that REALLY
LEARNS. You'll agree The Teacher’s
Pet is the smartest one on the GPIB
bus.

Krohn-Hite ...Benchmark of
Value in Programmable
Function Generators
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One Step Beyond the 1SBC System

Introducing iISBX™ Multimodule™ boards. A whole new
dimension in configuring single board computers.

Intel pioneered the concept of
flexible microcomputer system design
in 1976. That'’s when we began
introducing iISBC™ systems, a family
of single board computers. These
are expandable via the Multibus™
interface, presently accepted as
the industry standard for micro-
computers.

Now Intel has extended this
well-accepted concept to board-level
design —with Multimodule™ boards
and the iSBX™ bus. With this new
line of plug-in modules, you can now
expand iSBC systems simply and
efficiently at the board level. Without
making any demands on the system
structure. And all at much lower cost
than was previously possible.

Multimodules let you add special
performance features today to your
iSBC host board—features like high-
speed math functions. And serial
or parallel I/O. Soon you'll also be
able to add Multimodules for D-to-A
and A-to-D conversion, communi-
cations, and peripheral interfaces—
and more. With these modules, you'll
be able to precisely tailor hardware
configurations to your application,
and cut down critical development
time.

The iSBX™ launch pad

The key to Multi-
module flexibility is
the iSBX bus —
the first physical/
electrical interface for direct on-
board expansion of iSBC systems.
Available on all future Intel single
board computers, the iSBX bus
assures you of compatibility between
iSBCs and the emerging Multi-
module product line.
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You can also count on improved
system performance. Since Multi-
modules tie directly into the iSBC’s
internal bus, you get faster, more
efficient memory access and [/O
operation than is possible with full
expansion boards.

For those who want to explore
their own expansion module designs,
Intel also offers iSBX 960-5™ con-
nectors. These let you create custom
Multimodule boards to meet your
own unique requirements.

Two new iSBC™ command
modules

Intel’s new 8-bit iSBC 80/10B™
and iSBC 80/24™ single board com-
puters are just the first of many iSBCs
to offer iSBX Multimodule expan-
sion capabilities. Both are improved,
iSBX-compatible versions of popular
single board computers.

Backed by life-support
equipment

To support your implementation
efforts, Intel provides an extensive
set of hardware development tools.
Such as the Intellec® system, with
ICE™ in-circuit emulation. Or

high-level programming languages
like PL/M, BASIC, and FORTRAN.
And the RMX/80™ real-time

software.

A small step for
microcomputers

Intel’s new iSBX bus and family of
Multimodules represent a small step
for incremental design of micros. But
a giant step toward making you and
your iSBC system more productive.
Available from Intel today are the
first three Multimodules, and our two
iSBX-compatible single board com-
puters. The next step is up to you.

For more information, or to
order, return this coupon or call your
local Intel sales office/distributor.
Or contact Intel Corporation, 3065
Bowers Avenue, Santa Clara, CA
95051. Telephone (408) 987-8080.

intal delivers

solutions.

Europe: intel Intemational. Brussels, Belgium.

Japan: intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Aimac/Stroum, Arrow Electronics.
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.

ELEX
Please send information on:

O iSBX Multimodule package
O Configuration Guide
Other

O Please have a Sales Representative call.
Name

Title/Organization

Address

City/State/Zip

Phone

Mail to: Intel Corporation, 3065
Bowers Ave., Santa Clara, CA 95051.
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Editorial

Semiconductor quality: the issues and al-swers

U. S. versus Japanese semiconductor device
quality continues to be an issue in the battle
for world semiconductor markets, and the
attention being paid it is understandable, in
view of what’s at stake in this high-risk,
capital-intensive industry.

Let’s take a closer look at the reports,
comments, and opinion extant about this
controversy:
® Several major users of 16-K dynamic
random-access memories have reported the
incoming inspection failure rate of U. S.
devices has been significantly higher than
that of Japanese devices. This echoes the
earlier experience of these firms with 4-K
RAMs. However, it should be stressed that
similar results have not been reported for
any other category of semiconductor products.
® On the question of U. S. versus Japanese
reliability, the data is somewhat inconsistent.
For example, one large user has reported the
field failure rate based on operating-life r
testing was much lower for Japanese RAMs
than for U. S. devices. Another reports that
soft-error field failures were comparable for
devices from both sources, while the rate of
hard-data errors was higher for U. S. devices.
® All the users who have turned to Japanese
sources cite —in addition to top quality —
excellent service, on-time delivery, and
competitive pricing. Many say they plan to
increase their orders in the future, despite
their preference for dealing with U. S. vendors.
Some industry observers see in all this a
serious threat to U. S. leadership in
semiconductor technology, which, if
unanswered, could have dire consequences.

U. S. semiconductor executives have offered
these reasons for the apparent differences in
quality and the way to solve the problem:
® The Japanese have not paid their dues in
innovation. Whereas U. S. firms pioneered
all the great advances in semiconductor
technology, the Japanese came in late on the
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learning curve, concentrating on refinements

of U. S. developments and turning out products
discerned as being in short supply —in effect
riding on the back of U. S. investment.

® The Japanese semiconductor industry is

not constrained by the same rules that govern

a free-enterprise system. All the companies

are vertically integrated and show profit
margins that by American standards are
laughable, due in part to the high debt-to-equity
ratio under which they are capitalized. Thus
they can invest in automation and other

quality controls more than the U. S. firms,
which must satisfy stockholders.

® The Japanese government encourages and
advances industry progress through tax
incentives, direct aid, and protective trade
policies. The U. S., on the other hand, deters
R&D investment, hinders capital formation,
and blocks advances by excessive regulation.

We agree that the U. S. government does
not fully appreciate the importance of the
semiconductor industry, and its current
policies are unenlightened and harmful. We
strongly endorse the calls being made by the
industry for changes that will free up capital
to meet the R&D and plant-capacity
requirements of the industry. We, too, would
like to see a national industrial policy that
promotes, rather than stifles, technological
innovation by encouraging investment.

But we also believe the industry cannot
delay in addressing the quality problem. It
cannot use as a defense business practices in
Japan over which it has no control, nor can
it afford to wait for Washington to respond.

The U. S. semiconductor industry will put
to rest the quality issue because it must. The
customers are demanding it, and responding
to customer needs is what has made it the
greatest growth industry in history. We should
be grateful to the Japanese for reminding us
of this and for elevating the parameter of
quality to the primacy it has always deserved.
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Better answers for
better performance.

A. New High Voltage, Fast Recovery Recti-
fiers for use in “diode-split” transformers, “multi
plier” and “half-wave™ exira high voltage power
supplies for TV, microwave ovens, CRT displays.
photocopiers, etc. Voltages from 3kV 10 18kV with
a current rating of 20mA

Circle 240 on reader service card

6 “Ew AND B. New 50 Amp/450 Volt Bipolar NPN Power
Transistors feature fall times of 200 nano-
seconds when switching 50 Amp loads. The
extremely fast switching times make the HPT
545 Series applicable 1o switching regulators
and high power inverters for UPS systems and
AC motor controliers, where several smaller
paralleled devices may be replaced by a single
HPT 545.
Circle 241 on reader service card

C. New low-cost, triple diffused IR 13006 and
IR13007 Power Transistors solve size and cost

E u‘ ME“ I problems related to small EDP switching power
supplies for data terminals. word processors
I these TO-220AB packaged devices are electri-
cally equivalent and cost competitive with the
® established Motorola MJE13006/MJE13007

and copiers. Rated at 8 Amps, 300 or 400 volts,

Circle 242 on reader service card

D. New IR6543-5-7 “SUPERSPEC"” TO-3

Power Transistors feature improved turn-off

switching times and saturation voltage ratings

over JEDEC 2N6543-5-7 devices to optimize

switching power supply performance. For exam-

b ple. rise time is 0.6 us vs. 0.7 10 1.0 us for JEDEC

types, and fall time is only 0.2 us vs. the JEDEC

0.4 us. Saturation voltage is 0.75V vs. 1.0Vto 1.5V

for JEDECS. Other SUPERSPEC types with

superior switching times include the IR6582 and

IR6583. improved versions of the 2N6582-
2N6583

Circle 243 on reader service card

E. Molded Diode Bridges rated from 1 to 100
Amps include 1 to 3 Amp bridges in three case
styles for PC board mounting. U.L. recognized.
isolated base "JB" units rated from 10 to 25
Amps with surge ratings up to 300 Amps, and
"HB" models for applications in the 80 and 100
Amp range. Send for detailed Selection Guide
and Cross Reference to other industry types.

Circle 244 on reader service card

F. Standard
Rectifier
. Assemblies
ol available off-the-
a g . . shelf include single
- ; and three phase
/7 < . types rated from 15
p y p 25 to 1500 Amps. 400
’ ‘ &~ = thru 1200 volts. 85
models. Cost
effective candidates
for “make or buy”
decisions. Send for
Data Sheet PD-7.003
for complete
information

NG \ Circle 245 on reader service card
N
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The VYERSATILE
S-100 Analog 1/0
A/D - D/A

i
High quality commercial grade S-100
bus compatible systems are designed
for industrial and laboratory use,

A/D SYSTEM
12 Bit A/D with 16 channael single-ended
or 8 channel differential, sample and hold
smplifier end programmable gein instru-
mentation amplifier (£5 mv to +5v input
range FS). 8080 and 280 interrupts. Selec-
table input renges and output configura-
tions. System thru-put rate up to 25 kMHz.

D/A SYSTEM
2 and 4 channel D/A modules, 12 bit,
1/2 LSB accuracy. Qutput ranges: +5v,
+10v, +10v, -10v, Plug in output op-amps.
Typical conversion speed is 3 microseconds.

A/D’s from $575
D/A’s from $395

CALIFORNIA DATA
CORPORATION

CDC
3475 Old Conejo Road, Suite C10
Newbury Park, California 91320
N (305) 4983651

Circle 32 on reader service card

Meetings

I
!
I
I
Please give us 4 weeks ad- :
vance notice. Attach the label |
for your old address, write in :
your new address below,and |
send to Fulfillment Manager, |
Electronics, P.O. Box 430, !
Hightstown, N.J. 08520. |

——————- r——————1
-

oLD
ADDRESS
LABEL

——————J‘ ‘-——————

NEW ADDRESS

Name

Address

-_— e b ———————

City

State/Province

Zip/Postcode

17th Design Automation Conference,
IEEE Computer Society et al., Radis-
son Hotel Downtown, Minneapolis,
June 23-25.

38th Annual Device Research Con-
ference, IEEE et al., Cornell Universi-
ty, Ithaca, N. Y., June 23-25.

11th International Quantum Elec-
tronics Conference 1980, IEEE et al.,
Sheraton-Boston Hotel, Boston,
June 23-26.

Conference on Precision Electromag-
netic Measurements—CPEM 1980,
IEEE and Physikalische-Technische
Bundesanstalt, Stadthalle, Braun-
schweig, West Germany, June
23-27.

1BI World Conference on Transbord-
er Data Flow Policies, Intergovern-
mental Bureau for Informatics
(P. O. Box 10253, 00144 Rome, Ita-
ly), Auditorium della Tecnica, EUR,
Rome, June 23-27.

34th Annual Convention, Armed
Forces Communications and Elec-
tronics Association (5205 Leesburg
Pike, Suite 300, Falls Church, Va.
22041), Sheraton-Washington Ho-
tel, Washington, D. C., June 24-26.

Electronic Materials Conference °80,
Metallurgical Society of TMS-AIME
(Box 430, 420 Commonwealth Dr.,
Warrendale, Pa. 15086), Cornell
University, Ithaca, N.Y., June
24-27.

Third International Conference on
Hot Carriers in Semiconductors,
Université des Sciences et Tech-
niques du Languedoc (Centre
d’Etudes d’Electronique des Solides,
34060 Montpellier, France), Mont-
pellier, July 7-10.

Siggraph '80—Seventh Annual Con-
ference on Computer Graphics and
Interactive Techniques, Association
for Computing Machinery (Sig-
graph ’80, P. O. Box 88203, Seattle,
Wash. 98188), Olympic and Park
Hilton Hotels, Seattle, July 14-18.

Annual Conference on Nuclear and

Space Radiation Effects, IEEE et al.,
Cornell University, Ithaca, N.Y.,
July 15-18.

Electromagnetic Interference Me-
trology Seminar, National Bureau of
Standards (M. Gerald Arthur,
EMI/Radiation Hazards Group,
Electromagnetic Fields Division,
NBS, Boulder, Colo. 80303), NBS,
Gaithersburg, Md., July 22-24.

Second Telecommunications Confer-
ence, IEEE (Umid Nejib, Engineer-
ing Dept., Wilkes College, Wilkes-
Barre, Pa. 18766), Best Western
Motel, Wilkes-Barre, July 28-31.

SPIE’s 24th International Symposium
and Instrument Display, Society of
Photo-Optical Instrumentation En-
gineers (Box 10, Bellingham, Wash.
98225), Town and Country Hotel,
San Diego, Calif. July 28-Aug. 1.

23rd Midwest Symposium on Cir-
cuits and Systems, University of
Toledo (A. R. Thorbjornsen, Electri-
cal Engineering Dept., Univ. of
Toledo, Toledo, Ohio 43606),
Toledo, Aug. 4-5.

Fifth Annual Conference on Innova-
tion and Regulatory Issues and Tech-
nical Seminar on Solar Energy and
Energy Conservation, National Bu-
reau of Standards (Sandra A. Berry,
B-226, Building Technology, NBS,
Washington, D.C. 20234), Plaza
Cosmopolitan Hotel, Denver, Colo.
Aug. 6.

1980 Joint Automatic Control Con-
ference IEEE, et al., Sheraton-Palace
Hotel, San Francisco, Aug. 12-15.

Electronics/China 80, U.S.-China
Trade Consultants Inc. (Clapp &
Poliak Inc., Box 277, Princeton
Junction, N. J. 08550), Canton, Chi-
na, Aug. 14-24.

First Annual Hewlett-Packard 100
International Users Group Confer-
ence (Glen A. Mortensen, Inter-
mountain Technologies Inc., P.O.
Box 1604, Idaho Falls, Idaho
83401), San Jose Hyatt House, San
Jose, Calif. Aug. 25-27.
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Now you |
get 3870 momentum

caln

with a serial I/0Oport.

For single chip applications, no other
microcomputer family offers you more
design momentum than the Mostek
3870. Now there's even more flexibility
with the serial I/O port on our new
MK3873 microcomputer.

The MK3873 is a 3870 single chip mi-
crocomputer with three I/O pins dedica-
ted as Serial In, Serial Out and Serial
Clock. Another 29 pins are available for
user-defined parallel I/O.

© 1980 Mostek Corp.

The MK3873 hardware serial /O port
handles either synchronous or asynch-
ronous data transfers. Uses an internal
baud rate generator or an external clock
for asynchronous data rates up to 9600
baud. And has eight programmable
word lengths from 4 to 16 bits to let
you define the optimum communica-
tions format for your application.

All of these features make the MK-
3873 ideal for remote data acquisition
and control. By using the serial port to provide
communications between multiple MK3873 micro-
computers in a single system, you can have dis-
tributed processing at the microcomputer level.
For fast prototype development, a P-PROM
version— MK38P73 —is available with a piggy-
back MK2716 EPROM to field test and change
programs prior to ordering masked-ROM MK3873
microcomputers. The MK38P73 is also excellent
for low volume production applications.
Additional memory options beyond the current
2K bytes of ROM and 64 bytes of scratchpad RAM
of the MK3873 microcomputer will be available
soon. And since it has the same familiar architec-
ture and instruction set as the other 3870 family
members, the MK3873 microcomputer is com-
pletely compatible with all of them.

The result is microcomput-
er momentum. Put it to
work for you. Write
Mostek,1215 West
Crosby Road,
Carrollton,
Texas 75006.
Or call 214-
323-6000. In Europe, contact Mostek
Brussels, phone 660.69.24.

MOSTEK.

SO

Circle 33 on reader service card



Ohio Scientific:
The leaderin
Winchester

based micro-
computers.

Ohio Scientific produced the first
Winchester based microcomputer in
1977. Since then, we have shipped more
of these systems than the rest of the

industry combined. Among them are our

C3-B and our C3-C microcomputers.

The C3-C.

23 Megabytes. Under $10,000.
The C3-C computer has been designed
and engineered to fill the void that
existed between floppy disk systems
and larger hard disk systems.

In its normal configuration, the C3-C
includes the Challenger Il processors,
52K RAM, the 23 Megabyte Winchester
drive and dual floppy drives for file
system back up. And the cost is less
than $10,000.

The CPU employs three micro-
processors, the 6502, the Z-80 and the
6800. And the processor bus has been
designed so new, more powerful micros
(like 16 bit CPU’s) can be added to the
system later on.

There are also 10 open slots in the basic
C3-C. The system supports up to

768K bytes of memory, in a multi user
configuration

The C3-B.

74 Megabytes. Under $13,000.
For those who require even more hard
disk storage, Ohio Scientific

offers another microcomputer in the C3

B
i
i
il
il
(]
(i

Series, the C3-B. Its specifications are
the same as those of the C3-C. However,
the C3-B offers a 74 Megabyte
Winchester drive.

For those who do not need hard disk
capacity now, but in all probability will
need it in the future, Ohio Scientific
offers the C3-A. It is like the C3-B and
the C3-C in all respects but two. 48K
RAM is standard in the C3-A, and it
offers 12 open slots. When more storage
IS needed, the C3-A is easily expandable
to either a 23 Megabyte or 74 Megabyte
hard disk system. The C3-Ais priced at
less than $6,000.

For literature and the name of your local
dealer, CALL 1-800-321