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Now there's a new element in the Bourns Model 80
family of modular pots. It's the Model 83/84 10-turn
modular pot with the exclusive Bourns Hybritron®
resistance element combining the best of both
worlds . . . wirewound

CoNTING OvER " and conductive plastic.

WIREWOUND ELEMENT

The Hybritron element
displays the long
operational life
(4,000,000 shaft
revolutions), essentially
infinite resolution and low noise characteristics of a
pure conductive plastic element. It also exhibits
the low tempco (+100 ppm/°C), tight linearity
(£0.25% max) and resistance stability approaching
that of a pure wirewound element.

There's more. The Model 83/84 Hybritron pot is available
with either PC pins or solder lugs. As with all of the

i

]

For long life,
infinite resolution,
low TC and tight linearity. =
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Model 80's, it requires only one mounting hole and
occupies just a 78" square area on the panel. It can be
ganged up to two modules and is fully compatible
with all other members of the Model 80 family,
including combinations of 10-turn, single turn or switch
modules. Priced just slightly higher than the Model
83/84 wirewound style, it's available in standard
resistance values from 1K to 100K with various options.

For the best of both worlds, contact your local Bourns
representative or send today for your new PC-1 Panel
Controls catalog. See the 1979-80 EEM directory,
Volume 2, pages 3754, 3755.

CONTROLS DIVISION, BOURNS, INC,,
1200 Columbia Avenue, Riverside, CA 92507
Phone: 714 781-5305 TWX:910 332:1252

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

! The last word in resistive components

For Immediate Application—Circle 120 For Future Application—Circle 220
World Radio History|
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examples of
CHERRY ingenuity
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New: Lighted Thumbwheel and Push-
wheel switches that do more than just
put a little light on the subject.

Thumb a wheel or push a button.
Either way you get incandescent lighted
readout .. .plus electrical output in your
choice of dozens of codes...plus your
choice of sizes that should (and will!)
fit your every application. What sizes”
Take your pick:

T75 standard size thumbwheel. Front
mount design with from 2 to 16 posi-
tions. Measures 1.300" high with .394"
wide modules.

EpbNER

20 miniature size thumbwheel. It's a
back mount design, comes in from 2 o
16 positions and measures just 1.150"
high with .500” wide modules.

T56 sub-miniature pushwheel rotary
switch. Wheel indexing is controlled by
two plungers—one above (—) and one
below (+) the lighted legend to control
up/down counting. Front mount. re-
quires no hardware to gang. Just snap
into panel cutout. Measures a small
.945" high with .300” wide modules.

Next time you need a light, turn it on
with a Cherry thumbwheel or pushwheel

4 *4*41"\ '\ \‘*“4#4
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switch. If you don't need light, ask
Cherry, too. We'll tell you about our un-
lighted thumbwheels...leverwheels . ..
and pushwheels in sizes from industrial
to sub-sub-miniature. With your choice
of mountings, terminations, colors. fin-
ishes and legends. In dustproof versions,
pre-assembled gangs and more.

Get our complete catalog that tells all
about our lighted thumbwheel and push-
wheel switches...plus all the other
multi-position switch examples of
Cherry ingenuity. Just call...write...or
TWX for your free copy.

HEHRRY”%PTHUMBWHEELS

CHERRY ELECTRICAL PRODUCTS CORP. 3600 Sunset Avenue, Waukegan, IL 60085 o 312/689-7700 e TWX 912/235-1572
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Z-2H
CompurerAystem_

A

£ Cromemco

Low-cost hard disk computers
are here and field proven

Sl o A

It's a reahty ln—Cr?.’xmérﬁth nev(/
Model Z-2H you get all of the above
and even more, With Cromemco you
get it ail.

In this new Model Z-2H you get
not only a large-storage Winchester
hard disk drive but also two floppy
disk drives. In the hard disk drive you
get unprecedented storage capacity
at this price—11 megabytes unfor-
matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access
time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-
second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The
high-speed RAM can be expanded to
512 kilobytes if you wish.
And the computer has a full 12-slot
card cage you can use for additional
RAM and interface cards.

BROADEST SOFTWARE SUPPORT
With the Z-2H you also get the
broadest software support in the

Circle 2 on reader service card

: H&m‘ o Software

~memco is known for Software like
this:

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z80 Macro Assembler

Werd Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,
including its hard disk drive, is still
housed in just one compact cabinet.

Hard disk drive at lower left can be inter-
changed just by sliding out and disconnecting
plug. Seven free card slots are available.
Z-2H includes printer interface card,

i n ¢ o r p o r a t e d

= M
‘Included in thaf cabmét too, rs.
‘Cromemco ruggedness and reliability.

Cromemco is time-proved. Our

equipment is a survey winner for
reliability. Of course, there's Cro-
memco’s all-metal cabinet. Rugged,
solid. And, there’s the heavy-duty
power supply (30A @ 8V, 15A @
+18 V, and 15A @ —18V) for cir-
cuitry you'll sooner or later want to
plug into those free card slots.

SEE IT NOW

Last summer we told you this new
Z-2H would be a smash. And it is.
So see it at your dealer’s now. Have
him put you in touch with a user—
there are lots of them because
Cromemco has been delivering for
months. See for yourself how pleased
our users are.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
about the new Model HDD Disk
Drive which can combine with your
present Cromemco computer to give
you up to 22 megabytes of disk
storage.

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

Tomorrow’s computers today
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Highlights

Cover: Chip reflects minicomputer’s architecture and speed, 119

Matching the throughput of a high-end minicomputer built with TTL is no
mean feat for an n-channel MOS microprocessor. The 16-bit microEclipse
does just that, however, while executing a kernel of the Eclipse instruction
set. The one-chip central processor and its associated hardware represent a
new invasion by high-level integrated silicon of turf long occupied by large,
power-hungry systems composed of thousands of discrete and lower-level
integrated components.
Cover illustration is by Ron Chironna.

Microcomputer enslaved for serial remote data acquisition, 127

The general-purpose 3870’s independence has been sacrificed so that it (and
up to 254 others in a system) might perform remote data acquisition or
control, responding to serial commands on a single half-duplex channel. The
microcomputer’s programmed supervisory and input/output commands are
geared to a character-oriented data-communications protocol.

ISSCC offers initiation to VLSI future, 138

Mammoth chips, many of which will be some years in reaching commercial
production, were unchained at this year’s ISSCC. They include quarter- and
half-megabit random-access memories and complete one-chip systems for
telecommunications, signal processing, data acquisition, and more.

60-watt switching power supply meets tight budget, 154

The last bastion of linear power supplies—low-power, low-cost applica-
tions—has been breached by the efficient, lightweight switching approach.
This example’s ingredients (flyback transformer, control chip, nuts and
bolts) can all be had for $37, when purchased in 1,000-unit lots.

Software arrives for adaptive data networks, 183

Data-communications networks capable of adaptive routing are by all
accounts the wave of the future, but Digital Equipment Corp. is diving in
head first right now. The minicomputer maker’s Phase III DECnet is a
packet-switching system that sends data via the least expensive functioning
route.

. . . and in the next issue

An electrically erasable programmable read-only memory achieves high
density . . . a functionally complete monolithic digital-to-analog converter
operates on a single + 5-volt supply . . . thermal processing with a produc-
tion laser unit tightens chip parameters . . . a microprocessor development
system paves the way to an integrated design center for very large-scale
integrated circuits.
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guts!
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RMX Size D Switching Power Supply ALY Y ...." ® /sl T J8
cover removed to expose its guts. ot 7 -

The KEPCO/TDK Series RMX, Size D Power Supply offers a lot of guts
neatly arranged in a compact, 270-cubic-inch box that will fit nicely into
your project. Ask your local Kepco man to let you try it on for size.

EFFICIENCY VS, LOAD CURRENT OUTPUT VOLT/AMPERE LOCUS
AMPS ottt +——— st P =

| MODEL | VOLTS | @ 50°C ‘ 1— | 50@2{" J,«E??Xad ZFul Z;’ad
RMX 05-D | 3.5-5.5 | 60A 5 5 -1 )
RMX 09-D | 6.3-9.9 | 32A 2 S T
RMX 12-D | 8.4-13.2 | 27A 2 30— e
RMX 15-D | 10.5-16.5 | 23A t 320 o2 o sipne) g
| RMX 24-D | 16.8-26.4 | 16A Lot I
RMX 28-D | 19.6-30.8 | 13.7A a g =oL

‘0 20 30 40 50 60 10 20 30 40 50 60

OUTPUT CURRENT/AMPERES CUTPUT CURRENT/AMPERES

Typical for Model RMX 05-D, 5-Volt Switching Power Supply

K E p C D\g For complete specifications write Dept. BWF 14

KEPCO, INC. - 131-38 SANFORO AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 - TWX # 710-582-2631 - Cable: KEPCOPOWER NEWYORK
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WHEN
HALF THE
POWER

If your application requires only
moderate power, ENI's new
Model A150 will do the job. All it
takes is a laboratory signal
generator and you've got a
perfect match for RFI/EMI
testing, NMR/ENDOR. RF trans
mission, ultrasonics and more.
Capable of supplying more
than 150 watts of RF power into
any load impedance, the A150
covers the frequency range of
3to 35 MHz.
We could mention unconditional
stability, instantaneous failsafe
provisions and absolute protec-
tion from overloads and transients.
but that’s what you expect from
any ENI power amplifier, and
the A150 is no exception!

For additional specifications,
a demonstration,
or a copy of our new, full-line
catalog, contact ENI,
3000 Winton Road South,
Rochester, New York 14623.
Call 716-473-6900 or
Telex 97-8283 ENI ROC.

The World's Leader in Power Amplifiers
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Publisher’s letter

VLSI at work. That’s one of the

themes to emerge from this year’s
International Solid State Circuits
Conference, Feb. 13-15, in San
Francisco. The comprehensive
roundup (p. 138) put together by
solid state editor John Posa and
components editor Roger Allan took
a couple of months of steady effort
starting from the day the program
became available.

To cover the 27th annual confer-
ence, John and Roger collected,
read, and evaluated nearly 100 tech-
nical papers. In addition, each editor
talked to dozens of authors. Because
the program is international in
scope, our overseas bureaus also got
into the act. And, as John and Roger
point out, the whole thing could not
have come off without the coopera-
tion of ISSCC organizer Lew Winner
and program chairman James Plum-
mer of Stanford Research Interna-
tional, Palo Alto, Calif.

“To me the program is impressive
because it shows that VLSI is
happening and viable,” John ob-
serves. “The ISSCC presents papers
on developments that are in working
prototypes and as such provides a
preview of the products to follow.”

To Roger, the conference also
marks the increased importance of
analog design. “Some big names in
solid-state design are represented by
papers on analog developments. The
whole field is catching up to digital
chips,” he reports.

Another trend on the program is
the growing presence of Japanese
papers, especially in the memory
category. Among the dazzlers from
engineering labs in Japan are
descriptions of 256-K and larger
random-access memories and a 64-K
static RAM. John points out that the

Japanese appear to be at home with
the latest advanced processing such
as electron-beam lithography and
ion etching. Roger adds that the
Japanese papers on telecommunica-
tions chips—codecs and filters—
underscore the extent to which these
devices are being applied in Japan.

t’s Federal budget time, and once
again Washington bureau manager

Ray Connolly has lugged home the
heavy volumes presenting President
Carter’s spending plans in order to
analyze what electronics might get.
The result (p. 95) looks pretty good
if the Congress goes along with the
Administration’s budget. Defense
spending is going up as expected.

As usual the DOD gets the lion’s
share of the R&D budget. At $16.6
billion the fiscal 1981 allotment
would increase by $2.8 billion, or
20%, over fiscal 1980. The National
Science Foundation’s budget would
go up 15.5% to over $1 billion.

But with the increase in spending
will come the problem of finding and
training more electrical engineers at
a time when the defense industry is
short of experienced EEs. Gearing up
for what Ray refers to as Cold War
Il poses a difficult problem for the
future. Let’s not forget what hap-
pened in the 1960s when this country
began turning out large numbers of
engineers for aerospace and defense
needs. Certainly the engineers who
were laid off after that bubble burst
in the 1970s will not forget.

//4%/ 4

10020.

Why not an editorial career?

Electronics has open a challenging editorial position for an electronics
engineer with a bent for journalism. Our editors keep abreast of and write or
edit articles on the latest trends in electronic technology. Right now, we're
looking for an editor to cover microcomputer systems and software. A
bachelor’s degree and design experience are desirable. Salary and benefits
are excellent. Write a letter telling us about yourself to the Managing Editor
(Technical) at Electronics, 1221 Avenue of the Americas, New York, N. Y.

Electronics /February 14, 1980
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LASER TRIM SYSTEM.

It trims your operating costs, too.

Il laser trim systems can trim
components, but the CLS-33 from
Chicago Laser Systems does much
more. In addition to being designed to be
the smartest, highest throughput laser
trim system available, it reduces both
immediate and long term trimmed
network and hybrid costs.

Chicago Laser engineers have brought
together a blend of micro-computer,
laser optic and electro-mechanical
technologies to form a well balanced
state-of-the-art system. Its most striking
aspect isits overall simplicity. With fewer
major components than competitive sys-
tems, the engineering sophistication of
the CLS-33 has overcome traditional
size and complexity barriers...an
accomplishment recognized by the

many major network manufacturers who
have installed it.

The system microcomputer is backed up
by the laser trimming industry’s most
intelligent software operating system.
It was developed specifically for high-
speed laser trimming. The software
directs the measurement/laser
interaction, using a Chicago Laser
exclusive high-level programming
language. As a result, no comparable
laser trim system is easier or faster to
program than the CLS-33. On-line
compiling and editing are featured for
user convenience and easy program
debugging in user language.

Just as the powerful software reduces
programming time and personnel costs,

the maintenance ease of the CLS-33
ensures low long-term costs. This sys-
tem can be easily maintained by your
maintenance staff. Training is quick
and free to CLS customer personnel.

A variety of complementary parts han-
dling mechanisms are available for the
CLS-33. Fed by the recently introduced
air-bearing Step-and Repeat Handler,
the CLS-33 trims an incredible 100,000
resistors per hour. At the same time, the
simple sophistication that has estab-
lished Chicago Laser as a leader in the
laser trim industry has been maintained.
The handler is also available with stack
load and unload to minimize operator
support.

The Chicago Laser Systems CLS-33
is the smart way to solve your network
or hybrid trimming problems. For the
complete story and a frank appraisal
of how the CL-33 can fulfill your needs,
contact Chicago Laser Systems Inc.

Chicogo Laser Systems Inc.

4034 North Nashville Ave. Chicago, IL 60634 ¢ Phone 312-282-2710
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::.::; complete
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) Eato 1.0 pF
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D WIMA were first with
e g 5 mm pcm plastic film
J‘.’SZ' capacitors — miniature
¥ components designed
. for semiconductor

technology.

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

201 ' preferred to other types.
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The uniform lead spacing
n of 5 mm for the complete
: capacitance range is
8l ideal for automatic
B+l component insertion.
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plastic film capacitor
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technology.
®
FKP2: 220pFto0.01 wF:D.F.2-4x10*
FKC 2: 220pFt00.01 uF:D.F.1-2x107
FKS 2: 1000 pFto 0.015 uF: D.F.5-6x 107
MKS 2: 0,01 uFto 1.0 uF:D.F.5-8x107°

(Typical values at 1000 Hz)

WILHELM WESTERMANN
Spezialveririeb elektronischer Bauelemente
P.0O. Box 2345 - D-6800 Mannheim 1

Fed. Rep. of Germany

U.S. Sales Oftices:

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
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Readers’ comments

Let it be

To the Editor: 1 want to reply to
Robert Gaebler’s letter on expres-
sion format in the Forth language
{July 5, 1979, p. 6].

Gaebler notes, and | agree, that
compilers can do the translation
from infix to postfix notation and
thus save the programmer both work
and the risk of errors. Unfortunately,
these advantages are not available
without some penalty for extensible
languages such as Forth. If the
compiler is to translate, it must know
how to parse expressions. The pars-
ing rules for primitive operators are
supplied with the compiler, but those
for the added operators must be
supplied by the programmer at
compile time, which makes the basic
parser much more complicated.

Examination of almost any pro-
gram will reveal that the majority of
program statements are nonalgebra-
ic or can easily be converted to a
nonalgebraic form. Thus the advan-
tages of infix notation, when present,
apply only to a fraction of the
program statements. For most func-
tion definitions, the prefix notation
of subroutine or macro calls is
required, and this can be replaced by
postfix notation with little or no loss
of clarity.

Use of postfix notation leaves the
parsing of all expressions in the
hands of the programmer. It means
that arguments for an operator may
be prepared using the full power of
the programming language, without
any restrictions being imposed by
the compiler. With this freedom
comes the possibility of error, and
argument preparation is one of the
most error-prone portions of pro-
gramming in a language such as
Forth. If effort is to be spent on
improving the ease of programming,
it should be spent on simplifying
argument preparation and stack ma-
nipulation. Postfix notation, with the
applicative style of programming
that it produces, has so many advan-
tages that it should not be sacrificed
to an algebraic notation that is not
‘natural,” but only something we all
learned in school.

Edward B. Rawson
Lincoln, Mass.

%

1
magnetics

is your

field,

it will pay
you to check
into the
F. W. Bell
line of
Gaussmeters.

28 different meters.
110 different standard probes.
We’ve got a meter and probe

for practically every magnetic
measurement need.

Bell Gaussmeters provide:
1 direct measurement of
absolute field density.

2 differential measurement
of absolute field density.

3 differential measurement of
field density difference at two
probe locations. 4 incremental
field measurements using an
expanded scale. 5 summation
measurements.

Accuracies from +0.1% FS.
Dynamic ranges from

0.1 Gauss FS (1075 tesla) to
100,000 Gauss FS (10 tesla).

For full technical information and
application assistance,
contact us today.

ELL in®

Subsidisry,
Magnetics & Electronics, Inc
$120 Hanging Moss Rd. Orlando, FL 32807
Phone 305/6/8-6900 TWX: 810-853-3115
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Innovations are what make Control Data’s
new tape drive so exceptionally reliable.

TG ET TR {1 [ p— i microprocessor-based
~ . control logic

optional

10rMALCF —

dual format (both 1600
cpi PE and 800 cpi

374 ) —

quiet operation and low
power consumption

Speeds 10 45 IPS wmmm—
dual ceramic-blade
tape cleaner

solid-state write ring
sensor

industry compatible
interface

multiple-drive
capability

360°-hold down hub

Now with the satisfy vour requirements for high-speed, medium-
introduction of our new speed and low-speed tape peripherals.

9214X tension arm
tape transport, OEM’
can incorporate
exceptionally reliable
tape capabilities into
their design. And at [m———————————————————

low costs of acquisition I Robert C. Urban, Product Sales Manager

and ownership. Control Data Corporation, PO. Box 0
Minneapolis. MN 55440

Put quality behind your nameplate. For more
information, call us at 612/853-3180. In Europe,
contact one of our European representatives. Or
return coupon to:

Technical innovations
like microprocessor

Tell me more about your new 9214X.

control, solid-state write enable sensing, and a design Name Title

with fewer parts have brought 5000 hour MTBF Firm Address
reliability to half-inch tape. e G -
Our optional embedded formatter simplifies Ph(’m

I

I

I

I

I

; . : : I
interfacing and provides multiple-drive capability of |
up to four drives. The formatter can be moved from [
drive to drive quickly. if necessary. I
I

I

I

I

[

Your customer will appreciate the easy tape loading
and quiet operation. Low power consumption and a
compact design save energy and space. And this
newest member of Cantrol Data’s family of OEM
tape equipment completes our line—now we can

@ @ CONTROL DATA
CORPORATION

Addressing society’s major needs
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The Am18000

Is better.

And we can proves t.
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You've read all about the AmZ8000. You've
checked the specs. You've compared it with
the other 16-bit MPUs. And you think the
AmZ8000 is better.

Now you can prove it.

ADVANCED MICRO DEVICES
INTRODUCES THE Am96/4016

EVALUATION BOARD.

The Am96/4016 is a fully assembled and
tested evaluation board designed to give you
an easy, inexpensive way to put the AmZ8000
through its paces.

Use the Am96/4016 to execute AmZ8000
software at 4MHz. Use its monitor software
program for register inspection, reading and
changing of memory location, and debugging.
Use the optional line-by-line assembler for
writing the critical programs you need to prove
the feasibility of your system design.

If you want to check out your specific design
applications by adding other components, our
Am96/6410 board is for you. If you need to add
more RAM, the AM96/1064 lets you add up to
64K bytes. If you want a hard copy of your
results, just connect the Am96/4016 to a serial
or parallel printer.

The Am96/4016 has an optional, low-cost
ASCII keyboard/display, so you can use it all by

itself. Or use it with your own CRT. Or with
our AmSYS8/8 Z8000 Development System.

But most of all, use it to prove once and for
all that the AmZ8000 is the best 16-bit family
for you.

Standard Features:
CPU: AmZ8002

Memory: Sockets for up to 12K bytes
of PROM; 8K bytes of RAM.

Two RS232 serial ports; three
parallel ports; three interval
timers.

A 4K byte monitor allowing
program entry, modification
and checkout.

SBC Format.

Input/Output:

Firmware:

Physical Size:

Optional Features:
1. Afull alphanumeric keyboard with
20-character display.

PROM-based, line-by-line assembler.
Additional memory expansion.
Universal prototyping card to add your
own special circuitry.

Card cage with integrated power
supplies.

AmZ8001 adapter.

o ~wdN

Advanced Micro Devices o1

901 Thompson Place, Sunnyvale, CA 94086, Telephone: (408) 732-2400

Electronics / February 14, 1980
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Brighter-bolder
miniature litesina
variety of styles.

LED’'S

Contemporary styling adds color and vitality to your equip-
ment’s appearance. We make available recessed indicators for
high ambient locations and extended lens for a 90° viewing
angle. Choice of red, green, 2-color red/green and red flashers
for panel or printed circuit use.

!)\ErEsgomI%mily of pilot indicators are available with built-in
series resistors for line voltage use, also less resistor. Our T-1
neons are smallest ever, sold discreet or installed into panel in-
INCANDESCENTS

INCA S

Finally, we offer smart looking pilots with built-in or replace-
able lamps in a variety of voltages. Plus, many other lamp
products. Write or call Customer Service for our latest catalog
and free engineering sample.

ALCO ELECTRONIC PRODUCTS, INC. a subsidiary of AUGAT, Inc

1661 Osgood St., N. Andover, MA, 01845 (617) 685-4371 TWX: 710 342-0552
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1979 Electronics
Buyers’'Guide

The only book of its kind inthe  [[.-"—="—— "~~~ =
. , - Electronic B G

field. If you haven'tgot it, | 1223 Ave.of the Americas I
you're not in the market. BLUALLILB AL L |
I Yes, please send me —_______copy(ies) of 1979 EBG. l

. | Elarl;v:aenclosed $30 per copy delivered in the USA or |
To insure prompt delivery | 57 I've enctosed $52 per copy for delivery elsewhere !
enclose your check with | Name |
this coupon. Company |
\ Street :

City State Zip
2  TTTTTTmTmTmTTTTTTTTTTTT -

News update

B When Magnuson Computer Sys-
tems Inc. entered the IBM-compati-
ble computer market almost two
years ago, the company said the
novel bus-oriented design of its
microprogrammed M80 model 3 and
4 computers would ensure its ability
to compete [Electronics, May 25,
1978, p. 93]. Now, a year after I1BM
stood the plug-compatible industry
on its ear with the dramatic price-
performance ratios of its model 4300
computers, [Electronics, Feb. 15,
1979, p. 85] Magnuson says it is still
going strong—thanks to that design.

Company president Joseph L. Hitt
says that some 50 M80 systems have
already been installed and that as
the books are closed on 1979 they
show the company in the black, with
about $10 million in revenue.

Hitt says the bus design was what
sold so many systems during a period
of market uncertainty. “The custom-
er knows he doesn’t have to replace
his computer to upgrade later; we
can just add toit,” he says.

This is evident in the latest
Magnuson machines, M80 models
32, 42, and 43, which were intro-
duced last year to compete with the
4300 and will be delivered starting
this April [Electronics, March 15,
1979, p. 44]. The model 32 is essen-
tially an upgrade of the model 3 that
is competitive with the IBM’s smaller
4331. But the 42 and 43 take advan-
tage of the bus design to swap a new,
faster central processing unit for the
old one, making the machine’s price-
performance ratio competitive with
that of 1BM’s larger 4341.

The new CPU is based on MECL
10K emitter-coupled-logic chips in-
stead of the TTL used on the earlier
models. Because of this the CPU now
operates twice as fast. A sophisti-
cated micro-instruction pipeline was
also added, further improving per-
formance.

But as Carl Amdahl, Magnuson’s
executive vice president for engineer-
ing and the M80’s designer, notes,
the bus design lets the new CPU plug
into the same cabinet and use the
same main memory and input/out-
put channels as previous models,
making field upgrades possible.

-Anthony Durniak
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We want you
have our new

Up till now you’ve never met a semiconductor
company so willing to work with you.

Yes. you personally As an important part of the team
using our advanced computer aided design techniques
to solve even your most perplexing, sophisticated. chal-
lenging [C problems.

With your unique knowledge of your problem...com-
bined with our unique knowledge of IC technolcgy, we'll
get the job done. At the right price. With the right
delivery date.

What makes Cherry Semiconductor so sure we can
help solve your problems? Experience and past success
that have made Cherry a trusted name in industry for

/(‘ \

CHERRY %" SEMICO

CHERRY SEMICONDUCTOR CORPORATION 95 Bad Hill Road. Cranston. Rhcde Island 02920/(401) 463-6000/TWX 716-381-1757

more than 25 years. But, we're far from just a “custom™
house. We've already helped solve a lot of “standard”
problems that you'll find in our just-published catalog of
non-custom digital and linear bipolar 1Cs.

Here’s a quick rundown on the contents of our new,
free-for-the-asking 36 page

catalog of digital and linear ICs:

Low level amplifiers — differential

amplifiers — level detectors —DC

to DC converters —timing circuits

—motor speed controls—optical

detector systems —camera

controls—flip chips.
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NEW
JEDEC Standard
“Chip Carrier”
Test Sockets

VERSATILE TEXTOOL SERIES
ACCEPTS ALL JEDEC STANDARD
CHIP CARRIERS

This versatile new TEXTOOL “*chip carrier"*
test socket series includes off-the-shelf
models to accept all JEDEC Standard carriers
with from 16 to 84 leads and body sizes up
to and including 1.250" square on .050"
centers.

In addition, only minor tooling changes
allow the socket also to accept JEDEC Stan-
dard .040” center packages or virtually any
other non-standard chip carrier.

A positive locking system enables
loading and unloading literally with the
fingers. A new lid design

allows the same
socket to accept
packages rang-
ing from .050
to 100" thick,
interchangeably.
Other significant
features of TEX-
TOOL'S new *‘chip carrier sockets include
a lid design that eliminates shorting against
contacts or P.C. board and which will not
separate from the socket body under nor-
mal usage, integral mounting holes and
minimum lid overhang at the back of the
socket to permit maximum P.C. board
mounting density.

All TEXTOOL "chip carrier”” sockets
are ideally suited for both test and burn-
in applications and are available in a wide
variety of materials to meet specific test
requirements.

Detailed information on these and
other products in a wide choice of mate-
rials from TEXTOOL ... IC, MSI and LS/
sockets and carriers, power semiconductor
test sockets, and custom versions IS
available from your nearest TEXTOOL sales
representative or the factory direct.

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

214-259-2676

De—
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Bingham aims Two Pi
at a place in the sun

For someone who has directed a
design effort that wins an award as
one of the most significant technical
advances of the year, what else is
left? But Ronald H. Bingham, the
new vice president of engineering at
Two Pi Corp., faces a big challenge:
to direct the engineering research
and development that will enable the
Santa Clara, Calif., manufacturer of
IBM-compatible computers to be-
come a major force in the industry.

Formerly Digital Equipment
Corp.’s group engineering manager
for the DECsystem 10 and 20, Bing-
ham aims to lead the four-year-old
Two Pi up out of the entrepreneurial
stage to the level of a professional,
well-organized engineering compa-
ny. “That’s difficult to do for a
company Two Pi’s size. But I'll have
help from my experiences at DEC,
where 1 was involved in a small-
company, entrepreneurial-like ven-
ture,” he says.

At DEC, Bingham took four people
off into a corner and developed the
DECsystem 2020—the eventual
award winner—within one year,
from start to prototype. “It took
another year to integrate it into that
large organization and get it into
manufacturing,” says Bingham, who
holds a BS from Walla Walla
College, Wash., with a double major
in physics and mathematics.

The 40-year-old outdoorsman and
avid photographer does not expect
the transition at Two Pi to be as
sudden. Rather, he intends it to
evolve over the next few years in a
smooth, efficient, and effective man-
ner. A second objective, he says, is
“to add a breath of predictability to
engineering projects, which typically
have a way of slipping. Over the next
one to two years, we will focus on
meeting budgets, goals and sched-
ules. Because engineers respond to
the feedback they get, I intend to put
in place the control mechanisms and
schedules that will ensure that they
getit.”

Bingham also plans to take advan-
tage of modern architectural tech-

Upward. Ronald Bingham plans to help Two
P: evolve into a smooth engineering firm

niques, such as cache memories and
pipelining, among others, that he can
apply to Two Pi’s V32 computer, a
low-cost and powerful minicomputer
that executes industry-standard
IBM 370 software without any
reprogramming. “In the near term,
such enhancements will be the weap-
ons we use to improve the perform-
ance and effectiveness of our prod-
uct,” he adds, suggesting that the
next offering from Two Pi will be a
product with higher performance
than the V32, as well as a lower-cost
system.

GenRad STI's Sear is
building now for the future

For testing very large-scale inte-
grated circuits, ‘“‘architecture is
everything,” says Brian E. Sear. The
relaxed, 43-year-old Briton has some
strong ideas about that architecture,
ideas that have made him president
and general manager of “sort of an
entrepreneurial venture,” GenRad
Semiconductor Test Inc. in Santa
Clara, Calif. [Electronics, Jan. 17,
p. 34].

“The architecture of the next few
years must stress easy pattern gener-
ation; it must be extremely flexible
and easy to modify; it must make it
easy to keep track of the pattern; it
must allow for parallel stimulation,”
says Sear. He notes that all the

Electronics /February 14, 1980



PDP11/03-L’ PDP11/23
LABORATORY SYSTEMS

FIRSTLAA"
PEEUT”

WHY IS FIRSTLAD YOUR DEST BUY?
FIRSTLAD OFFERS MORE FOR YOUR DOLLAR.
'ROVEN HARDWARE
Digital Equipment Corporation’s PDP11® has
gained the acceptance of the scientific com-
munity. Tens of thousands installed world-wide.
SUPERIOR SOFTWARE
Our laboratory support sofrware can increase
your throughput by more than 100%. Bench-
marks have run two to three times faster than
the standard DECLAB® package. No software
modifications are required to run your current
DECLADB® applications. FIRSTLAB utilizes Digital's
most popular real-time operating system (RT11
V3B) and the latest version of Fortran. Both the
operating system and compiler are suppornted

world-wide by Digital Equipment Corporation.

WORLD-WIDE FIELD SERVICE

FIRSTLAD systems are installed and maintained
by Digital Equipment Corporation’s own Field
Service Organization. No third party mainte-
nance to worry about.

EXPANDADLE UNDOUNDEDR SYSTEM

FIRSTLAB systems are wpgradeable to the PDP-
11/23 with a maximum of 256KB of memory.
You can start with a floppy disk system and grow
to a hard disk system with up to 26 1MB per
drive. For numerically intensive applications you
can add our new FPS 100 Array Processor which
can provide the computation power of a main-
frame computer.

COMPLETE SYSTEM

When you purchase a FIRSTLAD system there is
nothing more to buy. Your system is assembled
and fully tested, all the required hardware/
software is provided so that you can concentrate
on your specific application needs.

No otherLaboratory Sysiem in this price range
can approach FIRSTLAB in performance, features
or benefits. You owe i* to yourself to investigate
what FIRSTLAB can do for you.

Dedicated to serving the needs of the Scientific Community with Supericr Computer Systems

o TV

"Trademark First Computer Corporation

TWX NUMBER 910-651-1916

computer corpotion

corporate square/825 north cass avenue.” westmont, illinois 60559/ (312) 9201050

“Registered trademork of Digital Equipment Corporation L2
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OUR MOST
RESOLUTE

BLiIAS
S'I'PPER

displays. Time delay filters

/octave attenu
frequency s ’hase mc;l >h within
If you need more, ;
fh_nth tion provides 6141.
Either way, you get up to
16 programmable chan
nels w lll onvenien: key

board address 1'1(”] D

ﬁD PRECISION FILTERS, INC.

303 W, Lincoln, Ithaca, N.Y. 14850

Call Don Chand]er
507-277-3550, or write for
specs on dll Precision
anfi-alias filters
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Builder. For GenRad STI's Sear, architecture
is everything in testing VLS| devices.

system flexibility may not be needed
for testing specific devices, so the
overall system design must be easily
modified to produce what he calls a
“focused” tester—one that will pro-
vide a particular capacity for me-
dium-volume testing. The result
would be a class of testers ranging
“from about $60,000 to $250,000.”
Sear is right at home with build-
ing both systems and companies. It
was he who set up Xincom Corp.,
where he remained as president until
1975 when Fairchild Camera and
Instrument Corp. took it over. Later,
as vice president and general man-
ager of Fairchild’s Sentry Systems
division, he was architect of the
strategy for Fairchild’s takeover of
Testline Inc. and Faultfinders Inc.
To Sear, it is an ideal time to be
entering the market. “You don’t
want to invest a lot in refining an old
generation,” he states, noting that
“multiple pattern processors will be
needed for flexibility, to work with
different types of scan techniques.
Present testers can’t handle them.”
And not only is the timing right,
but so is the partner, GenRad. “The
architecture of the VLSI tester will
look more like that for printed-
circuit boards than today’s semicon-
ductors, but it will require more and
faster test patterns per pin.” Gen-
Rad’s Concord, Mass., facility, he
notes, is well versed in hybrid driver
technology, sensor techniques, and
arithmetic-and-logic unit design, as
well as simulation software for pc
board testing. ]
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product advances from Hewlett-Packard

FEBRUARY 1980
A very BASIC computer
to give your personal
productivity a lift

) HP-IB 4

Basically, the new HP-85 is

e afully integrated computer (keyboard,
display, CPU, magnetic tape data
storage, and thermal printer) in one
package small enough to fit a corner of
your desk or lab bench, or to take
home.

e acomputerthatis easy to use because
of HP's BASIC language, and that re-
quires no computer expertise.

e a computer with 16K bytes of memory
(expandable to 32K bytes, able to in-
vert a 10 x 10 matrix). It will generate
graphic designs on its CRT display in-
teractively under your control, then
transform the display to hard copy on
its built-in printer.

e a computer that can interface with in-
struments and operate as a computing
controller through HP-IB and other
communication protocols available
later this year.

e a computer whose versatility can be
enhanced with optional peripherals
through HP-IBinterface: a high-speed,
full-width line printer, a full-sized plot-
ter, and flexible disc drives for data
storage.

e acomputerwith a starting repertoire of
10 application pacs, including techni-
cal, graphics, statistics, and business.

The HP-85 computer weighs a mere 20 pounds (9 kilograms). it's a very BASIC computer designed
To get full information on the HP-85, for individualuse, with interactive graphics, expandable memcry, optional peripherals, and interfac-
check A on the HP Reply Card. i tential di tionate to it Jest pric
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New temperature probe quickly,
accurately locates circuit hot spots
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HP's new temperature probe coupled with a 1700 series Option 034/035 oscilloscope gives you
accurate temperature measurements while observing circuit operation.

HP’s 10023A Temperature Probe pro-
vides the fast, accurate temperature
measurements needed in a wide variety
of thermal design, diagnostic and testing
applications. Surface temperatures are
read directly in degrees Celsius on any
general purpose digital multimeter
(DMM) with an input impedance of
=210 MQ. Operation is simple with a con-
venient pencil-like probe tip and press-
to-read switch. Just press the button,
touch the surface to be measured, and
read its temperature directly on the DMM.

The 10023A is a factory calibrated
probe that does not require periodic
recalibration. In fact, no internal adjust-
ments are needed.

The calibrated linear output is 1 mv/°C,
achieved by individually characterizing
each diode in a precision thermal refer-
ence bath. An integrated circuit resistor
network is then laser trimmed to match
each diode to its electronic compensat-
ing network.

Measurement accuracy, which is
traceable to the National Bureau of Stan-
dards, is +2°C from 0°C to +100°C de-
creasing linearly to +2°C, —4°C at —55°C
andto +4°C, —-2°C at +150°C. For appli-
cations requiring relative rather than ab-
solute measurements of similar tempera-
tures, the probe has short-term repeata-

bility of +£0.3°C. Fast temperature mea-
surements are enabled by a temperature
sensor with very low thermal mass
positioned close to the measurement
surface. This design also allows
measurements with very low thermal
gradient errors.

High thermal isolation reduces any
tendency of the probe tip to act as a heat
sink or cooling fin which may change the
measured surface temperature. Mini-
mum disturbance of the operating envi-
ronment by the probe is particularly im-
portant when accurate measurements of
small electronic components are
needed. In addition, being electrically
isolated, the probe tip can make mea-
surements on non-grounded compo-
nents such as power transistors with the
collector common to the case.

The entire electronics assembly, in-
cluding the battery, is packaged in the
probe barrel. A standard dual banana
plug output connector provides universal
readout by most digital voltmeters in-
cluding the built-in DMMs on HP's
Option 034/035, 1700 series delta time
oscilloscopes.

Check B on the HP Reply Card for further
information.

HP’s microprocessor lab
teaches digital
troubleshooting

Hewlett-Packard’'s 5036A Micro-
processor Lab provides an aspect of
microprocessor training not available in
other products—microprocessor trou-
bleshooting. What's more, it provides skill
in this important area using HP's high-
quality instruments and thorough
documentation. The 5036A consists
of a 20-lesson textbook/lab manual
and a oriefcase-contained operat-
ing microcomputer.

Included in the 450-page textbook are
a troubleshooting tree for the lab, block
diagrams, schematic, signature tables,
and solutions for the lab’s 12 moveable,
practice fault jumpers. In short, all
documentation needed to completely
troubleshoot the lab.

Troubleshooting Lessons Build
Skill on Microprocessors
The lab's textbook, “Practical Micro-
processors” culminates in four highly
practical troubleshooting lessons:

e Handheld Troubleshooting Tools:
Hands-on troubleshooting using HP's
5024A IC Troubleshooters Kit: the 545A
Logic Probe, 546A Pulser, and 547A
Current Tracer.

o Signature and Logic Analyzers:
Introduction to HP’'s 5004A Signature
Analyzer and HP’s Logic Analyzers.

e Troubleshooting uP Systems:
Troubleshooting theories and useful tips.

e Troubleshooting the Microprocessor
Lab: Detailed troubleshooting experi-
ments on the lab using signature
analysis.

For details on HP's integrated system for
learning microprocessors, check C on
the HP Reply Card.

The 5036A Microprocessor Lab with optional
5004 Signature Analyzer and 5024A IC Trou-
bleshooters Kit provide actualhands-on micro-
processor troubleshooting experience.

/2] MEASUREMENT COMPUTATION NEWS



COMPONENT

New Digital Bar Code Wand’s 0.3 mm resolution
enhances bar code readability

Hewlett-Packard's new HEDS-3000
Digital Bar Code Wand greatly enhances
the readability of dot matrix printed bar
codes thanks to its 0.3 mm (0.012 in.)
resolution.

The world's first digital bar code wand,
this handheld scanner is an effective al-
ternative to the keyboard when used to
collect information in self-contained
blocks. In addition to the convenience
advantages, bar code scanning is also
faster than key entry and more accurate
since most codes have check sums built-
in to prevent incorrect readings from
being entered.

Equipped with an integral push-to-read
switch, the HEDS-3000 consumes power
only when the switch is depressed. It is
weli suited to portable systems as well as
those with line power. Housed in a rug-
ged, stylized, molded plastic case with
attached cord and connector, the wand
can be manufactured in custom colors
with desired logos.

Applications include remote data col-
lection, ticket identification systems, sec-
urity checkpoint verification, file folder

sy
o
-

/8

/T
-11e8

I

iy

This new HEDS-3000 Digital Bart Code Wand is designed to scan black-and-white bar code and
output TTL and CMOS-compatible signals. The heart of the wand is an advanced, high-resolution,
high-speed, emitter/detector sensor in a sealed module near the removable tip.

tracking, inventory control, identifying
assemblies in service, repair and man-
ufacturing environments as well as pro-
gramming of appliances, intelligent in-

struments and personal computers.

Check Donthe HP Reply Card for details.

New AC/DC threshold sensing optocoupler

A new voltage/current threshold detec-
tion optocoupler with guaranteed input-
threshold specifications and logic-
compatible output is now available from
HP. It is designed for industrial control
computer input boards and other appli-
cations where a predetermined input
threshold level is desirable.

The HCPL-3700 combines a
threshold-sensing input buffer IC, an in-
ternal LED, and a high-gain photon de-
tector to provide an optocoupler which
features adjustable external threshold
levels and logic-compatible output.

The input buffer IC contains a refer-
ence voltage circuit and a comparator
that compares the input signal with the
reference voltage. When the “threshold”
is reached the comparator switches and
turns on current to the LED. The nominal
turn-onthresholdis2.5mAand 3.8V, but
the addition of one or more external at-
tenuation resistors permits the user to set

ﬂ’ MEASUREMENT COMPUTATION NEWS

the threshold switching point of the
HCPL-3700 over a wide range of input
voltages and currents. Additionally, a
hysteresis circuit in the comparator

cally noisy input signals.

Obtain all details by checking Eon the HP

minimizes false LED turn-on for electri- Reply Card.
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Printer/plotter delivers high-quality graphics and
an impressive range of capabilities

If your application calls for high quality
graphics, a combination of vector plotting
with extensive annotation, unattended
operation, or long axis plotting, HP has a
plotter/printer for your needs and your in-
terface requirement. The Models 72458
land 7240A are HP-1B and RS-232-C ver-
sions of the same plotter/printer. They
combine a state-of-the-art, thermal print-
head and a newly developed Hewlett-
Packard soft writing surface to provide
high quality vector graphics and printing.

With a printing speed of 38 charac-
ters-per-second (CPS) and plotting
speeds equal to or greater than that of
many dedicated vector plotters, these HP
desktop plotter/printers are outstanding
general purpose devices. The Model
7245B HP-IB plotter/printer is an excel-
lent companion for your desktop com-
puter or computer system while the
7240A RS-232-C plotter/printer can be
used either via telephone modem for
remote applications or hardwired to
your computer.

Some areas of application are en-
gineering design, production testing,
data acquisition, process monitoring, ana-
lytical plotting, long-term business fore-
casting, business reports, long-axis survey
plotting, and project management.

€=

Both models are microprocessor-
based and use a bidirectional paper
drive to advance a 61-metre (200 foot) roll
of thermosensitive paper for unattended
plotting and bidirectional long-axis plot-
ting up to S metres (16.4 feet). A patented
microstep sprocket paper drive gives
them excellent line quality, and repeat-

ability of 0.25 millimetres (0.010 inches)
maximum from any point on the chart.

Blue printing and black printing
thermosensitive paper is available for
both units.

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

East-4 Choke Cherry Road, Rockville, MD 20850,

Ph. (301) 258-2000

South-P.0O. Box 10505, 450 Interstate North Pkwy.,
Atlanta, GA 30348, Ph. (404) 434-4000.
Midwest-5201 Tollview Dr., Roiling Meadows, IL 60008,

Ph. (312) 255-9800

West-3939 Lankershim Bivd, North Holtywood, CA
91604, Ph. (213) 877-1282.

Europe-Central Mailing Depot., P.O. Box 529,
Amsteiveen-1134, Netherlands,

Ph. (020) 47 20 21.

Japan-Yokogawa-Hewlett-Packard Ltd., Ohashi
29-21 Takaido-Higashi 3-chome
Suginami-ku, Tokyo 168, Ph. 03-331-6111

[}
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TO-5 RELAY UPDATE

Now TO-5 military performance
at civilian prices

When we originally developed the TO-5 relay, it was designed to meet
the stringent size, weight, and power drain requirements of military
aerospace and avionics applications. It met them so much better than any-
thing else on the market that it soon became the industry standard, and
spawned a whole family of descendants.

But you weren’t satisfied. You kept designing them into non-military
applications. So we took three of the most popular and versatile TO-5
relays, and brought them to you in commercial/industrial versions. They
still give you the same performance and reliability that made the military
TO-5 relays so popular. Take the 712, for instance. It's the basic TO-5 —
takes up much less board space than the .150 grid or the 1} crystal can, and
uses 35 to 50 less power. Or the 732 sensitive TO-5. It’s just a bit taller,
but uses the same board space, and dissipates even less power. And the
magnetic latching 720/722 — the little relay that never forgets . . . and
never needs holding power! All are DPDT, and all share the same
excellent RF switching characteristics of all TO-5 relays from Teledyne.

These commercial/industrial TO-5 relays have already gained wide
acceptance in such diverse applications as telephone systems, portable
transceivers, test instruments and medical instrumentation. If you’d like to
know more about how to get military TO-5 performance at civilian
prices, contact your local Teledyne distributor, or get in touch with us today.

“¥* TELEDYNE RELAYS

12525 Daphne Avenue. Hawthorne, California 80250 ¢ (213) 777-0077
U.K. Sales Office: Heathrow House, Bath Rd. MX, TW5 9QQ « 01-897-2501
European Hqtrs.: Abraham Lincoln Strasse 38-42 » 62 Wiesbaden, W. Germany ¢ 6121-700811
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“Every fime | mass

terminale dISCI'BIE wire or cahle,

| save money. And lotal Clllllllllllly
from AMP makes it happen.
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The MTA interconnection system is
the complete family of pre-loaded
connectors, headers, and tooling that
started a new era of mass termination.
And since its introduction, it has proven
to be a most reliable, cost effective
termination method for hundreds of
thousands of wire-to-post connections.

One of the many reasons for this
success is the flexibility of MTA tooling,
including everything from manually
operated hand tools for low or
intermediate volume, to automatic
cable assembly machines for
terminating up to 20 wires in a single
stroke and double or single ended
assemblies in any cable length.

All this tooling is, of course, designed
to lower your applied costs, and
streamline your production.

You can find this kind of versatility in
our MTA connectors as well. They offer

a choice of gold- or tin-plated contacts,
.100" or .156" centerlines, card edge
styles, and a wide variety of post header
styles. Plus a complete range of positions,
each of them pre-loaded with our dual
insulation displacement contact. So
there's no wire stripping, no crimping,
and no damage to contacts. In addition,
MTA allows you to mass terminate both
discrete wire and ribbon cable, or even
mix the two styles in the same connector.

One other advantage MTA gives you
is the one you get with any AMP product.
Service and engineering technical
support to help keep your production
error-free.

For more details about our total
capability in mass termination and the
savings that go with it, call or write us.

AMP has a better way.
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Some facts worth knowing about AMP MTA Connectors.
Description: A complete wire-to-post and card edge interconnection system for .100"
or.156" centerlines, including headers and tooling.

100" .156"
Sizes: 2-28 position 2-24 position
Wire Range: 2822 AWG 26-18 AWG
Post Size: .025" square or round .045" square or round
Keying Capability: Plug Plug
UL Current Rating: 5ampere 7 ampere
UL Voltage Rating: 250 VAC 250 VAC
UL Temperature Rating: | —55°Cto +105°C —55°C to +105°C

Where to telephone: Call AMP MTA Information Desk (7 17) 780-8400.
Where to write: AMP Incorporated, Harrisburg, PA 17105.

AMP
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Sure Winners

Competitive systems start with Intel’static RAMs.
Now you can choose a champion for any design.

High performance memory
design is a fast track. The winners
are those who match advanced
components precisely with today’s
system requirements. When it comes
to static memory, only one supplier
has the broad selection of high speed,
low power RAMs, and the delivery
you need to bring your product to

market ahead of the field.
Over 50 Purebred RAMs

From the beginning, Intel has
been the leader in practical, produc-
ible MOS memory technology. First
NMOS. Then high performance

HMOS* the high reliability
technology that’s produced more
than 14 million fast static RAMs
—as well as our industry standard
16-bit microcomputer, the
8086. Now HMOS II* is here,
bringing you the same relia-
bility and a new generation
of even higher speed
static RAMs.
Today, Intel gives
designers the widest
selection of 1K and 4K
static RAMs in the
industry. Over 50 dif-
ferent versions let you
tailor speed, power,
density and organi-
zation precisely to

Record breakers for

high speed systems
Nowhere is the precision

matching of memory components
to function more important than
in high speed cache, buffer, control
store and main memory. At Intel,
you'll find static RAMs to cover your
full range of design goals.

*HMOS and HMOS 11 are patented
processes of Intel Corporation.

your system requirements.
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For highest speed and low power,
no bipolar can touch our HMOS 11
2115H/25H IK static RAM:s.

One version gives you record access
times of 20ns; three others let you
choose speed/power combinations

to 35ns. For designs requiring speeds
from 45-70ns, our 16-pin industry
standard HMOS 2115A/25A series
covers the spectrum. All of these

1Ks are pin-compatible replacements
for 93415/25 bipolars, and all give
you dramatically lower power, too.

In a 4K x1 format, our HMOS
2147 is the industry standard for low
power and speeds to 55ns. Today,
designers requiring even higher per-
formance will find a winner in our
new HMOS 11 2147H —with versions
as fast as 35ns and standby power
dissipation of only 30mA.

Finally, for special wide-word
memories, including control store
and bit slice designs, Intel’s IK x4
bit 2148 is out in front. It gives you all
the performance advantages of the
HMOS 2147, plus the modularity
that lets you save 75% on board

space compared with 1K designs.
And, you can expect even faster
speeds in the future as we apply

HMOS II to wide-word memory

devices.

Pick the best performer
for microcomputers

For years, microcomputer system
designers have relied on Intel’s
18-pin industry standard 2114 static
RAM in 1K x4 designs. Now we’ve
used HMOS technology to improve
performance with our new 2114A.
It’s a direct descendent of our 2114,
but with a 30% smaller die size,
40% faster speeds, and 43% less
power dissipation. The 2114A gives
you performance equal to that
of our 4K x1 bit 2141, so you get
optimum efficiency no matter what
modularity you need—no matter
how basie or how advanced your
microcomputer application.

Intel gets you off and
running now

We're delivering all of these fast
static RAMs today. To order, or for
more information, including our
HMOS Reliability Report, RR18,
contact your local Intel sales office
or distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051.

- delivers
Iﬂtel 5
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, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.
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Editorial______

A cold shower for the optimists

Basking in the glow of a string of all-time
record years, with orders showing little
slackening, officials at electronics firms large
and small alike may think they have it made,
despite the gloomy outlook of President
Carter’s latest economic message. After all,
the recessions feared for 1978 and 1979 did
not happen on schedule, and stimulation from
a sharp upswing in defense spending could
pick up any commercial lag, from which auto
and housing bellwethers already suffer. The
question is: has the industry finally achieved
its ideal —triumphing over the business cycle?

‘“‘Balderdash,” scoffs a top adviser to U. S.
and world firms, cautioning that complacency
itself invites a tumble. With a hard-headed,
fact-loaded presentation, A. Gary Shilling,
a well-known economist who operates out of
a New York company bearing his name,
rocked the third annual Semiconductor
Equipment Manufacturers Institute’s
information services seminar late last month
in Newport Beach, Calif.

Warns Shilling: “Collapses never happen
when everybody expects them, but during a
state of euphoria as a result of excesses.”

Looking beyond the EE boom

Judging from enlightened interpretation of
the Carter budget (see p. 95), it looks as
though another boom in the up-and-down
life of the electronics engineer is in the offing.
Those old enough to remember the 1950s
and 1960s also must still have vivid memories
of how it felt to get to the other side of the
mountain: the downhill side. The slide,
particularly for aerospace and defense industry
engineers, was precipitous and painful. The
nation’s ranks of cab drivers and gardeners,
fast-food cooks and supermarket clerks were
suddenly bolstered by an influx of well-educated

28
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That’s why they never appeared in 197879,
he says, when their widely forecast imminence
damped speculation enough to stop a real
downturn.

But “there’s a serious recession coming,
potentially very severe,”” according to Shilling.
The consultant expects it to start in the last half
of this year and linger into 1982, for a total of
six quarters.

Do not look for much help from U. S.
defense spending either, says Shilling,
because even a 5% increase carries only a 2%
procurement upswing. As for being
counter-cyclical, “no chance,” says Shilling,
adding, “I've never met a guy who wasn’t in
an industry that is a trend-bucker.” But the
economist does see a bright side: the 1980s
will be “a very attractive decade, except for
the first two years.”

Is there anything to prevent a recession?
No, says Shilling, since its causes are in place,
with fiscal, monetary, and political factors
forcing the inevitable. “But it’s better to be
prepared for the worst so you can plan,” he
says. Shilling’s scenario could be a bracing
shock to others with too rosy an outlook.

newcomers. And they were the lucky ones.
Thus the eager EE might do worse than

pause and think about what is going to happen

when the contracts expire, and the young ones

should not be dazzled by the recruiters.

And the Government and its contractors

could also do worse than plan now for the

inevitable, the slump that follows the rise,

the bad that sets in when the good goes away.

With some intelligent forecasting and a little

compassion, the next time the EEs get to the

other side of the mountain they might find

a gentler slope.

Electronics/February 14, 1980



««.with our Bexrien 7000

EYD BUS cards. Dasigned,
manvfxctured, and tasted for
ragged industrinl use.

Our Berles 7000 cards handle
snyming from data processing to
iestrUmensation or industrial con-
™l Tals yolir cholee of Z-80, 8800
and 80885 CPU caxrds. We also have
other cards including imemory,
input/output, indusirial control
(like TBIAC ouipuis and AC/DC
opto-isolated inputs), and com-
munications interfaces (such as
R8-R38 and TTY) We also have card
racks ard compatiible power
supplies. Our Series 7000 cards con-
form to the STD BUS, go all of our
cards work together. Just plug them
into our standard bused mother-
board. No mesgsy, inconvenient
backplane Wiring.

Sacond-peurce dosigned in at
every level.

We use sll second-gsourced
parts, | arts which have bpeen
firoven through years of use. Buy
250 of any one card, and we give you
free nonexclugive manufacturing
rights. photo-ready artwork, a parts
118t and agsembly prints So you can
build your own cards relying on us

‘88 your second-source

Rpliabllity Backed by a 1-year
parts and labor warranty.

We test every card before and
after power-on burn-in. If some-
thing does go wrong, our modular,
plug-in concept means easy service.
Just swarp cards.

212

Our courses and litarature ahow
you how easy microprocessor
design can be.

Write for a copy of our STD BUS
Technical Msnual, our Micropro-
cessor User’s GQuide. and for a
schedule of our free half-day micro-
processor economics seminars and
our microprocessor design courses.
Pro-Log Corporation, 2411 Garden
Rosd, Monterey, CA 933940, phone
(408) 372-4593.

PRO-LOG

CORPORATION
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and invitation card

on request: SDSA.
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Meetings

I

First International Conference on
Bubble Memory Materials and Pro-
cess Technology, American Vacuum
Society (2030 Alameda Padre Serra,
Santa Barbara, Calif. 93103), Santa
Barbara Riviera campus, Feb.
20-22.

Office Computer and Peripheral
Equipment Exhibition, Nippon Data
Processing Association (1-8-4 Utsu-
bo Hon-machi, Nishi-ku Osaka 550
Japan) et al., Osaka International
Trade Fairgrounds, Feb. 20-22.

Word/Text Processing, American
Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Ambassador West
Hotel, Chicago, Feb. 20-22.

Software Quality Assurance and
Configuration Management Seminar,
American Institute of Aeronautics
and Astronautics (P. O. Box 91295,
Los Angeles, Calif. 90009) er al.,
International Inn, Washington,
D. C., Feb. 21-22.

Computers in Manufacturing Confer-
ence, American Institute of Indus-
trial Engineers (P.O. Box 3727,
Santa Monica, Calif. 90403), Air-
port Park Hotel, Inglewood, Calif.,
Feb. 25-27, Ambassador West Ho-
tel, Chicago, March 19-21, and
New York Statler, New York, April
30-May 1.

Compcon80, IEEE Computer Society
(999 N. Sepulveda Blvd., Suite 410,
El Segundo, Calif. 90245), Jack Tar
Hotel, San Francisco, Feb. 25-28.

Diamond Jubilee Exhibition, Society
of Automotive Engineers (400 Com-
monwealth Dr., Warrendale, Pa.
15096), Cobo Hall, Detroit, Feb.
25-28.

Conference on Industrial Investment
Opportunities in Morocco, Moroccan
Industrial Development Office (821
U. N. Plaza, Suite TM-606, New
York, N. Y. 10017), Rabat, Moroc-
co, Feb. 25-29.

13th International Instruments, Elec-
tronics and Automation Exhibition,

Industrial and Trade Fairs Ltd.
(Radcliffe House, Blenheim Court,
Solihull, West Midlands B91 2BG,
England), National Exhibition Cen-
tre, Birmingham, Feb. 25-29.

Conference on Laser and Electro-
Optical Systems/Inertial Confine-
ment Fusion, IEEE, Optical Society
of America (200 L St. N. W., Wash-
ington, D.C. 20036) et al., Town
and Country Hotel, San Diego,
Calif., Feb. 26-28.

1980 Engineers Public Affairs Fo-
rum, Public Affairs Forum (1155
15th St. N. W, Suite 713, Washing-
ton, D. C. 20005), Hyatt Regency
Hotel, Washington, D.C., Feb.
26-28.

Ninth Annual Conference on Pro-
grammable Controllers, Engineering
Society of Detroit (100 Farnsworth,
Detroit, Mich. 48202), Omni Inter-
national Hotel, Atlanta, Feb. 28-29.

Workshop on Computer Interface
Standards, National Bureau of Stan-
dards (for information, write Wil-
liam A. Burr, B-212 Technology
Building, Washington, D. C. 20234),
NBS, Gaithersburg, Md., March 3-4.

Future Systems Forum II: Trends in
the Information Systems Industry in
the 1980s, Advanced Computer
Techniques Corp. (222 N. Central
Ave., Suite 101, Phoenix, Ariz.
85004), Registry Resort, Scottsdale,
Ariz., March 3-5.

Short courses

Fundamentals and Applications of
Lasers, Quality Inn, Anaheim,
Calif., March 10-14. Write to the
Laser Institute of America, Short
Course Director, P.O. Box 9000,
Waco, Texas 76710.

Digital Signal Processing and Com-
puter Communication Systems and
Networks, International Congress
Center, Berlin, March 10-14. Write
to the West German Convention
Service, Congress Organization,
Joachimstaler Str. 19, D-1000 Berlin
15, West Germany.
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Facts from Fluke on low-cost DMM’s

For a measurement like this,
every millivolt matters.

In digital multimeters, accuracy
and resolution go hand in hand. After
all, an extra millivolt of resolution
means nothing unless you can trust its
accuracy. For critical measurements
like checking avionics, calibrating
medical systems, or simply verifying
the performance of your circuit, it
takes a precision DMM to fill the bill.

The new 4%-digit Fluke 8050A
delivers 0.03% basic dc accuracy and
0.005% of full scale resolution. Measure
ac and dc voltages with 10 uV of
sensitivity. Or resolve 10 nA of current
and 10 milliohms of resistance. All
guaranteed for one full year.

That’s the kind of perform
ance you demand in a

bench/portable DMM. And it's from
Fluke, the leader in DMM’s with a
thirty year reputation for reliable, high-
quality precision instrumentation.

Of course, there’s more to the
8050A story. With our hybrid True
RMS converter you get honest,
accurate ac answers to 50 kHz without
missing any significant distortion
components. A dB function features 16
selectable reference impedances. And
the relative mode lets you make offset
measurements in all instrument
functions.

You'll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100,000 Megohms. Extensive
overload protection and safety
features. A full line of accessories. And
a low price of only $329 U.S.

For all the facts on the new8050A’s
accuracy and reliability, call toll free
800-426-0361; use the coupon below; or
contact yourFlukestockingdistributor,
sales office or representative.

INTHE U.S, AND) NON-
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co.. Fluke (Holland) B. V.
0. Box 43210 MS = 2B 0 5053, 5004 KB
X 5 e Netherlands
Telex:
[[J Please send 8050A specifications.

[J Please send all the facts on Fluke
low-cost DMM’s.

[J Please have a salesman call.
Name

Title Mail Stop
Company

Address

City

Telephone ( )

For technical data circle no. 31
EL 2/80




THE 12-BITADC

—

OUR AD574
IS THE OVERALL
PERFORMANCE WINNER. By

The new AD574 is the lowest cost, most am
integrated, easiest-to-use, fullest function

i v
fast 12-bit successive approximation AD 57 Ay
analog-to-digital converter you can buy. q: STS /0

It makes ingenious use of linear com-
patible 2L to pack all analog and digital
functions on just two chips in a standard,
hermetically-sealed 28-pin DIP. The integra- '
tion of all the stages, between sensor and |
processor, in a single IC package means you
don’t have to deal with error budgets of |
the many individual circuit components to
achieve a circuit with 0.01% linearity (over
temp.) and 25 s conversion time. '

What's more you don’t need any
external trimmers to achieve full scale cali-
bration accuracy of 0.05%. All you do is con-
nect the analog input and start performing
conversions.

COMPLETE INTERFACE
FROM SENSOR TO
PROCESSOR.

M I’L successive approximation
register

M High speed 12-bit DAC

¥ Internal buried zener reference

M Internal clock

B Full bus interface

B Precision comparator

NB NB NB  _
| A B C RIC CE CS A,

ADDRESS BUS




RACE IS OVER.

ANALOG TO uP
THE DIRECT
CONNECTION.

The AD574 is a cinch to interface directly
to most popular microprocessors with an
8-bit bus like the Motorola 6800, Intel 8080
or Mostek 3870 (F-8), or a16-bit bus like
the Intel 8086, T.I. 9900 or Motorola 68000,
without any external buffers or peripheral
interface controllers. Multi-mode 3-state
output buffers connect directly to the
data bus while the read and convert
commands are taken from the control
bus. Which means the AD574 doesn't

tie the CPU up with conversion routines
and that the AD574 can also do very well
on its own as a stand-alone converter.
What could be simpler? And still only cost
$29.50 in 1000s. Available now from stock.

HALF THE STORY IS

THE WORLD'S FIRST
12.BIT DAC
FERENC

SINGLE-CH
WITHON-CHIP RE

The AD565 chip is the biggest
single reason for the high
performance of the AD574.
By itself, the AD565 is the
world’s first monolithic
12-bit digital-to-analog
converter to offer on-
board low T.C. voltage
reference. This makes it
the best12-kit IC DAC
you can buy. There are
) none faster and nong
AV more elulccurkate —it
L typically takes 200 ns
AV to settie towithin 0.01% DR,
accuracy. The AD565 D ‘
boasts low power (just A
200 mW) and low price (just
$14 in 1000s).

Which proves once again
why Analog Devices is way out
in front in converter technol-
ogy. For more information
and application details, call
Doug Grant or Don Travers

at (617) 935-5565. Or write
Analog Devices, Inc.,
P0O. Box 280, Norwood,
MA 02062.

ANALOG
DEVICES

™

—

WAYOQUT IN FRONT

Analog Devices, Inc., Box 280, Norwocd, MA 02062; East Coast: (617) 329-4700; Midwest: (312) 894-3300; West Coast: (714)842-1717, Texas: (214) 231-5094; Belgium: 331/37 48 03; Denmark.
{02) 84 58 00; England: 01/94 10 46 6; France: 687-3411; Germany: 089/53 03 19; Japan: 13/26 36 82 6; Netherlands: 076/879 251, Switzerland: 022.315760; and representatives around the world.
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16K Speed Champ

Streamlined performance
is the whole point of today’s
advanced bit slice computers.
High speed. High density.
High reliability. Now Intel
delivers the 16K 3636,
manufactured with our new
Stacked Fuse Bipolar” process
to produce the highest
performance microprogram
memory yet.

Design for speed
and comfort

Our 2K x8-bit 3636 gives you
four times the density of 4K bipolar
PROMs with no speed penalty.

The 3636’s maximum access of 65ns
makes it the ideal memory for fast,
high density bit slice designs, as well
as look-up table and other program
store applications.

Using the 3636 instead of 4K
PROM s lets you reduce component
count and microprogram board
requirements up to 75%. By design-
ing program store on the CPU board,
you can even save up to a full board
slot for 1/O or other functions.

For designs requiring extended
temperature ranges, our 80ns military
device, the M3636, is ideal.

No matter what your application,
you're certain to reduce power re-
quirements. Power consumption per
bit for the 3636 is only one fourth
that of most 4K bipolar PROMs and
only half that of most 8Ks.

Whether you're replacing 4K or 8K
bipolar devices, the 3636 makes it
simple. Its packaged in the industry
standard 24-pin DIP, so you won'’t
have to redesign in order to upgrade.

And you can program the 3636 in
seconds using Intel’s UPP103 or any
standard PROM programmer.

Our formula:
Stacked Fuse Bipolar

The most efficient way to improve
speed characteristics of bipolar
PROMs is to reduce die size. Very
simply, smaller geometries reduce
capacitance, thus speeding access
time.

Intel achieved the 3636’ high
speed and dramatically smaller die
size with a new “stacked” bipolar
process. Stacked Fuse Bipolar
combines Intel’s expertise in Large

Stacked Polysilicon Fuse

NG

<— Metal

+— Fuse

T
Diode

T\ 1op View

Metal
‘ Fuse S0
‘ z
e
Substrate H
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Intel's new Stacked Fuse 8Bipolar process
aliows a 30% reduction in the 16K cell size.
This dramatic density improvement yields
faster access speeds than ever before
possible. The illustration shows the “stacking”
of our polysilicon fuse over the diode instead of
placing them side by side as in older designs.

Scale Integration with dual layer
metalization and polysilicon fuses.
(See diagram.) The result is the
highest density and performance
ever in a 16K bipolar PROM.

Intel’s new 3636 bipolar PROM breaks the 16K speed barrier
with 65ns access. It’s a victory for bit slice designs.

Intel’s 3636 Bipolar PROMs
3636-1 | 3636 | M3636
Maximum
Access 65 80 80
Time (ns)

Typical Power
Per Bit (mW)

0.05 0.05 0.05

Intel’s 3636 also means high
reliability. We’ve already proven
the producibility and dependability
of Stacked Fuse technology with our
3625A 4K bipolar PROM. Hundreds
of thousands of these components
are already in operation, including
military versions for hi-rel applica-
tions. In addition, millions of
device-hours of tests with zero fuse
failures confirm Stacked Fuse Bipolar’s
reliability. Further details on Intel’s
bipolar PROM reliability are found
in our Summary Evaluation Report,
REI, available on request.

Get on the fast track

today

Our high performance 3636 is
available now. To order, or for com-
plete data and reliability information,
contact your local distributor or
Intel sales office. Or write Intel
Corporation, Literature Depart-
ment, 3065 Bowers Avenue, Santa
Clara, California 95051. Or call
(408) 987-8080.

- l lo l l ®

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, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.

*Sracked Fuse Bipolar is a patented process of Intel Corporation.

Circle 35 on reader service card



Let’s Cut Through the Haze of Specmanship and Gimmicks .

Simpson
Hand Portcable DMMSs
Have The Features
You Redlly Need!

Model 463
Actual Size!

3175

. 200 2000 20MQ

IMETER B VTR0
DIGITAL MULTIMETER [m il

N — — —— "4

.

Model 461
165

mode! 48"

R
DIGITAL MULTIMETET I
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In the Field

The Best All-Around Design for hands-free measurements in all situations . . . in
the production line, on the service bench, on the test-lab shelf, in the field.

Designed For Years Of Trouble-
Free, Reliable Service by the
maker of the world famous 260®

These Simpson hand portable

standard for safety of electrical
and electronic measuring and test-
ing equipment.

. and also meet ANSI C39.5.

Built To Last, Inside And Out — on
the inside, with quality-selected
active and passive components
Plus a high-energy, double fusing
protection system; on the outside,
with a rugged high-impact ABS
molded case.

Positive, Simple, One-Finger Push-
button Selection of Functions and
Ranges.

10 Megohm Input Impedance on
both DC and AC voltage ranges

. as most often referenced in
factory service manuals.

DMMs meet the new UL 1244 §

Double Burn-In!

Every Simpson DMM gets double
burn-in and final factory test of
every range and function.

One-Year Warranty. Every Simpson
DMM is backed by a one-year fac-
tory warranty. (Fully stated in op-
erator's manual and warranty reg-
istration card. Copy available at
tactory or authorized Simpson
distributors.)

UL Approved Safety-Engineered
Test Leads are included with each
instrument.

AUTORANGING
DIGITAL MULTIMETER

The Cordless Model 463 has easy-
to-read .5” liquid crystal display,
26 most needed measurement
ranges. Rated accuracy is 0.1% on
DC V ranges. You can get up to a
year of service on a 9-volt alkaline
battery, included........... $175

The Popular Model 461 has large,
bright .3” LED display, 26 most
needed ranges, 0.25% DC V accur-
acy. Gives 8 hours of continuous
battery operation on a single
charge. Price includes nickel-cad-
mium batteries and AC charger/
adapter................... $165

The Autoranging Model 462 auto-
matically selects the range and the
decimal point position on voltage
and resistance measurements.
Has bright .3” LED display, 0.25%
DC V accuracy. Gives 8 hours of
operation on a single charge. Price
includes nickel-cadmium batteries
and AC charger/adapter. . . .. $205

T ——

E

B

—
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A Broad Line Of Accessories ex-
pands the measurement capabil-
ities of the 461, 462, 463 and other
popular Simpson DMMs. (A) univer-
sal temperature probe, (B) rf probe,
(C) high-voltage probe, (D) AC Amp-
Clamp adapter, (E) deluxe case.

Available from Simpson Distrib-

utors Worldwide. Ask or Write for
Free Catalog.
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INSTRUMENTS THAT STAY ACCURATE

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, IL 60120
Telex 72-2416 » Cable SIMELCO

(312) 697-2260 :

ELECTRICAL EQUIPMENT
ANO PRODUCTS GROUP



Success is a journey.
Not a destination.

—Ben Sweetland

V& Success. For us, it's a
continuous, cumulative process
of individual achievement.

It's individuals who de-
velop our new technology.
Refine our manufacturing tech-
niques. Invent our new products. Anticipate our future
‘markets. And if they stop, we stop.

That's why we spend so much time encour-
aging individual achievement. Why we recognize and
reward personal success. Why we so firmly believe in
nurturing new ideas, no matter how radical they may
seem at first glance.

As our people gain confidence in their individ-
ual ability to succeed, we succeed. We can set higher

. goals. And we can be confident
that our people will continue to
surpass them.

Individual success works
at Mostek. It has made us the
world’s leading supplier of

dynamic RAMs. A respected innovator in microcom-

puters and systems. A pioneer in telecommunications
technology. And has led to clear dominance of the
telecommunications market with the broadest
product line available.

Success. We measure ours by your ability to
grow with it.

Call us or write: Mostek, 1200 West Crosby

Road, Carrollton, Texas 75006. (214) 323-8806.

MOSTEK.

© 1979 Mostek Corp.
Circle 38 on reader service card
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Lincoln Lab
device called
fastest yet

SEC registration
shows TI’s share
of markets . . .

. . . plus breakout
of sales, profits
by product areas

Search, sort ROMs
promise speed by
log arithmetic

Electronics/February 14, 1980
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What is claimed to be the fastest three-terminal semiconductor yet was
unveiled in Cambridge, Mass., at late January’s Advanced Research in
Integrated Circuits Conference. Developed at the MIT’s Lincoln Laborato-
ry in Lexington, Mass., it is called the permeable-base transistor and
probably will be aimed initially at military uses. The gallium arsenide
device should have applications both in logic ICs and in microwave and
millimeter-wave low-noise amplifiers and power generators. The transis-
tor’s base is a tungsten grating embedded in its GaAs bulk structure; the
grating creates a Schottky barrier that can be raised or lowered by varying
gate bias. Performance, even at this early date, is spectacular: maximum
oscillation frequency is 17 GHz, with a remarkable 2,000 GHz forecast.
Early units already have achieved 9-dB gains with 3.5-dB noise figures at 4
GHz; 0.5-dB noise figures and 20-dB gains are said to be forthcoming. In
logic ICs, the device promises gate delays in the 1-ps range.

Texas Instruments Inc.’s competitors, anxious to identify the world
markets and products that the Dallas multinational corporation used last
year to boost its sales by 26% to $3.22 billion and profits by 23% to $179
million, are burning up the copying machines at the Securities and
Exchange Commission in Washington, D. C. The SEC form S-16 registers
a $250 million upcoming offering of debentures due in 2005 and contains
1979 sales by markets. In millions of dollars (and profits) with changes
from 1978, they are U.S.: $2,381 ($212), up from $1,922 ($170);
Europe: $688 ($78), up from $510 ($40); other areas: $806 ($97), up
from $617 ($79).

The T1 debenture registration also breaks out net sales and profits for 1979
and three prior years into five industry segments (with general product
categories). The totals, in millions of dollars, with a 1978 comparison,
include components (semiconductors and electrical and electronic control
devices): $1,527 ($216), up from $1,192 ($128); digital products (mini-
computers, data terminals, electronic calculators and watches): $887 ($53)
up (and down) from $735 ($74); Government electronics (radar, infrared
surveillance systems, and missile guidance and control systems): $572
($53), up from $473 ($52); metallurgical materials (primarily clad
metals): $208 ($31), up from $156 ($20); and services (primarily
electronic collection and processing of seismic data used in petroleum
exploration): $267 ($36), up from $223 ($31). TI’s 1979 research and
development costs on commercial products totaled $134.3 million, up
21% from $111 million in 1978, the registration statement says. Net sales
billed to all Federal, state, and local governments in the U.S. totaled
$376.5 million in 1979, an increase of nearly 14% from $330.7 million in
the previous year.

Most computers take longer to multiply and divide than to add and
subtract. Now, two researchers at the computer systems laboratory of
Stanford University in Palo Alto, Calif., hope to change this with very
large-scale integrated sorting and searching read-only memories they
have developed containing log tables. The approach, by Andreas Bechtol-
sheim and Thomas Gross, is faster than floating-point processing for
multiplication, division, and roots; it is equally fast at addition and
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subtraction and can be used as an aid to pipelining, making successive
arithmetic operations faster that the total time needed for each step.
According to Bechtolsheim, the Xerox Corp.’s Palo Alto Research Center
plans to develop the approach further. But there are no present plans to
replace floating-point totally with log math, which is now limited to
single-precision operations. Instead, log processing would be reserved for
time-consuming operations like comparisons and fast Fourier transforms.

Optical switch, A new line of optically controlled V-groove MOS switches and amplifiers is
ampilfier family due soon from the Theta-J Corp., Woburn, Mass. Aimed .ir.li.tially at
reed-relay replacement in phone, instrumentation, data acquisition, and
aims at wide range other areas, the devices, dubbed optoMOS should have far wider applica-
tion. The first units will offer 1,000 MQ of isolation but will switch either
ac or dc five times faster than reeds and take less power. Compared with
optical couplers, optoMOS devices will accept about 10 times higher
currents and voltages; the earliest introductions will handle 50-w loads
with as little as 100 uA of drive current—they are compatible with TTL
and complementary-MOS. Because the units lack the offset characteristic
of typical isolators, triacs, silicon controlled rectifiers, and bipolar transis-
tors, they will be suited to low-distortion audio applications, either as
amplifiers or as variable-ratio “transformers” or “potentiometers.”

Tlreadies first The first standard product to use Texas Instruments Inc.’s megabit
magnetic-bubble memory device is slated to roll out of the Dallas company
standard product ;. nth. The TMS 990,211 module will employ up to six TIB 1000
with megabit bubbles bubble chips, providing 768 kilobytes of nonvolatile storage per card for
use in TMS 990 microcomputer systems. The 211 board is the first in a
series of 990-compatible modules planned to utilize the TiI family of
256-K, 512-K, and 1-Mb bubble chips announced at Wescon last year

[Electronics, Sept. 27, 1979, p. 37].

*

IBM adds 5120, 1BM has introduced its lowest-priced computer —the 5120 desktop model,
at $9,340 its which starts at just $9,340. It is basically the same central processing unit
. as the 5110, but the corporation’s Atlanta-based General Systems division
cheapest machine has replaced that machine’s small display with a 9-in. cathode-ray-tube
version that displays 16 lines of 64 characters each. It also integrated two
diskette drives, each storing 1.2 megabytes, into the computer’s cabinet.
Main memory ranges from 16 to 64 kilobytes, and an 80- or 120-
character-per-second printer can be attached, along with Binary Synchro-
nous or asynchronous communications adapters. Like its predecessors, the
5120 can be programmed in Basic or APL, but 1BM is also making available

six separately priced applications programs.

Addenda Hewlett-Packard Co. of Palo Alto, Calif., has developed a Pascal compiler
that operates with its HP 1000 computer product line. The compiler,
priced at $4,000, runs only in the multiuser environment of HP’s RTE-IVB
disk-based operating system. Deliveries are to start in April. . . . 1BM will
go shopping for about 28 million 16-K random-access memories in 1980,
to be used in a piggyback 32-K configuration, says an official of Dataquest
Inc. of Menlo Park, Calif. Their value is in excess of $100 million.
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On n single new Burroughs
SELF-SCAN’ panel
you can vividly display
graphics
foreign lunguages
lurge and small characters
upper and lower tase letters
single or multiple lines
hlinking lines and characters
or anything else you want.

That’s versatility.

The SELF-SCAN "“One-for-All"" gas
plasma display offers maximum disp'lay

You've never seen a display this bright,
crisp, or easy to read. It's rugged and

capability on a single panel. This includes
alphanumerics, symbols, charts, etc., for
word processing, typesetting systems,
signature verification, plotting trends, and
many other applications.

With 17 horizontal rows and 192 vertical
columns of addressable dots (3294 pro-
grammable dots in all), you can display
single or multiple character lines on 5x5,
5x7, 6x12, 7x12, 8x12, etc. dot matrices
(max. 17 vertical dots).

reliable. Get all this, including drive
electronics, for only $262 per display in
lots of 100. And, you get 90-day delivery.
Nothing . . . but nothing beats this
Burroughs SELF-SCAN panel display. We’'ll
prove it! Write Burroughs OEM Marketing
Corporation, P.O. Box 1226, Plainfield, N.J.
07061, (201) 757-5000. In Europe,
Langwood House, High Street,
Rickmansworth Hertfordshire, England.
Telephone Rickmansworth-70545.

Burroughs

For General Information Circle 40

For Detailed Specification Circle 41



FAST

512x8 1K x 4 1K x 8 2K x 8
. 27531 27533
AMD 55 ns 55 ns
29625 29641 29631A
Sel= L (S o 50 ns
Harris 7641 7643 7681 76161
50 ns 50 ns 60 ns 60 ns
National 745474 745573
65 ns 60 ns
Signetics 825141 825137 825181 825191
9 60 ns 60 ns 70 ns 80 ns
Inel 3624A 3625A 3628 3636-1
70 ns 60 ns 80 ns 65 ns
Texas 745474 745476 745478 745452
Instruments | 75 ns 70 ns 70 ns 75ns
MM - 635483 635441 635881 6351681
70 ns 60 ns 90 ns 80 ns

(All figures taken directly from published source materials.)
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FASTEST

512x8 1K x 4 1K x 8 2K x 8
Fairchild 93448 93453 93451 93511

40 ns 40 ns 45 ns 50 ns
Thanks to

e = V.O\7-Y=1 moreinformation,
“ call or write
Bipolar PROM,
Fairchild
Semiconductor

Isoplanar-S fech-
nology, Fairchild
is producing the
fastest PROMS in
the industry. We've been  Products Group, PO. Box
telling you about them all  880A, Mountain View,
along. Now, here they are. CA 94042. (415) 962-3951.
Seeing is believing. For  TWX: 910-379-6435.

_ ‘
B e i

FAIRCHILD

A Schiumberger Company
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Digrtal
discovery.

POWER | pun  tmIG Gate ONE SO come | ONE
PULSE SPACING PULSE WIDTH 0N ‘R.‘ "za ﬁg-.—-l Ot WAV !

2 = & AMPL'Z
e % 1048 "w x> 10 S
108 ) Vs 10Mms . ’ N us MODE
. Foomon € . Fouw 4001 PULSE GENERATOR
[ x4

wv
GATE/TRIG IN SYNC OUT TTLOUT VAR C
~

e ERONCOR X

EMEE CONTINENTAL BPECIALTIES CORPORATION e

Forget everything you ; Model 4001
know about pulse generators Pulse Generator
You've just discovered the - $235!

CSC Model 4001 Ultravariable
Pulse Generator™-—-so much

more flexible and economical, it In addition to the four
dramatically simplifies all your flexible operating modes—Run,
digital designing and testing. Triggered, Gated, One-Shot—
It starts with a smarter the 4001 features pushbutton-
way to set pulse parameters: selected square-wave and
pulse width and pulse spacing complement output modes.
are each independently and Plus a variable-amplitude out-
continuously variable from 100 put, a fixed TTL output, a lead-
nanoseconds to one second ing sync pulse output and
over seven decade ranges. lots more.
Providing outputs from 0.5 Hz Now discover the sur-
to 5.0 MHz. prisingly low price: $235*

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION

Call toll-free for details
70 Fulton Terr . New Haven. CT 06509 (203) 624-3:03 TWX 710.465-1227
OTHER OFFICES San Francisco (415) 421-8872 TWX 910-372-7992 1 OO 243' 607 7
Europe  CSC UK LTO Phone Sattron-Walden 0799-21682 TLX 817477 - -

Canada Len Finkler Lid . Cownsview. Ontano . .
e During business hours
*Suggested U.S. resale. Available at selected local distributors. Prices, specifications subject to change without notice. © Copyright 1980 Continental Specialties Corporation
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Significant developments in technology and business

IC makers ponder
polysilicon shortage
predicted by year’s end

by Larry Waller, Los Angeles bureau manager

Demand may exceed supply
as early as August;

some observers disagree, but
supply is seen as tight

That oft-predicted shortage of poly-
silicon will materialize before the
year is out, warns a top consultant
on materials and processing to the
semiconductor industry. The predic-
tion, from Daniel J. Rose, president
of Rose Associates, Los Altos, Calif.,
draws a mixed reaction from the
industry —but, at the least, supplies
will be tight, acknowledge makers
and users of polysilicon.

Moreover, Rose is well-respected,
with a reputation for accuracy. He is
even ready to predict that an
economic slowdown in the industry
will only mitigate the shortfall
between supply and demand.

Soon. Sometime between next Au-
gust and December, in his worst-case
scenario, the industry should run out
of its basic material, he says (see
figure). His detailed conclusions
caused a stir at last month’s
Newport Beach, Calif., annual infor-
mation services seminar of the Semi-
conductor Equipment and Materials
Institute.

The specter of allocations by poly-
silicon makers, to say nothing of
probable price increases from the
present $65-a-kilogram level, hits
semiconductor manufacturers al-
ready nervous about the spiraling
cost of gold. Most industry hands
agree that the present price level
does not give the materials makers
enough return on capital; one argues
there will be no new investment until

Electronics /February 14, 1980

‘the price hits $100 a kilogram.

The shortage of polysilicon has
long been anticipated, but until now
no one has come up with a projection
as firm as Rose’s. The problem, he
notes, is simple: the production
capacity of the 10 or so polysilicon
makers around the world is about to
be outstripped by the ravenous needs
of the chip makers.

The companies had a 1979 pro-
duction capacity of about 2,675
metric tons, Rose says. This can be
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expanded about 10% a year through
improved operating efficiencies.

High growth. However, the semi-
conductor industry has been growing
at an annual rate of some 30% a
year. If that continues in 1980, *I
think we’re in real trouble,” Rose
says. In fact, the industry consensus
is that growth this year will total
about 26% [Electronics, Jan. 3,
p. 131].

Still, there is no consensus on the
chances for a shortage among the

\ CRUNCH OCCURS AND

ALLOCATION STARTS

1982
YEAR

1983

POLYSILICON MAXIMUM CAPACITY

NONPHOTOVOLTAIC WAFER DEMAND

WAFER OEMAND INCLUDING PHOTOVOLTAIC REQUIREMENTS
EARLIEST STARTUP OF NEW POLYSILICON PLANT

ASSUMING DECISION IS MADE TODAY

SOURCE: ROSE ASSOCIATES

Crunch coming. By December, demand for bulk polysilicon will outstrip supply, says an
industry consuitant. Long-term increases in photovoltaic demand could aggravate shortage.
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chip makers. Two who emphatically
do not expect one are Motorola
Semiconductor Group and Texas
Instruments Inc.—but then Motoro-
la makes about two thirds of the
polysilicon it requires and TI pro-
duces all it needs.

In Silicon Valley, semiconductor
makers are more uneasy. Charles E.
Sporck, president of National Semi-
conductor Corp., for one, says the
dearth of new polysilicon capacity
*could lead to a real problem.”

Big companies that buy polysili-
con to make chips that will end up in
their products would be hurt the
worst by a shortage, says Rose.
Among others, he mentions IBM
Corp. and Western Electric, but
neither company will admit to seeing
a shortage on the horizon. IBM
expects production capacity in-
creases, and Western Electric points
to long-term supply contracts.

Obviously, new plant capacity is
one way to make up the shortfall.
But Rose points out that such plants
would take three years’ incubation
and a huge investment.

Some polysilicon suppliers do re-
port expansion plans. The world’s
second biggest producer, Dow Corn-
ing’'s Hemlock Semiconductor Inc.,
makes about a quarter of the world’s
supply. It added 35% to its produc-
tion capacity last year and will add
another 25% this year.

Wacker Chemitronic GmbH,
which supplies about a third of the
world’s needs, has a plant going on
line in Portland, Ore. It will turn
German polysilicon into wafers, but
this does not entail an output hike.

Also, TI plans a new plant, but
that is essentially to keep up with its
own demands. On the other hand,
SMIEL Montedison USA, an affiliate
of Italy’s SMIEL SpA, will be switch-
ing its output from polysilicon to
more rewarding finished wafers.

Solar problem. Compounding the
problem is the boom in solar cells.
Though the photovoltaic demand for
polysilicon has not grown at as high
a rate as envisioned, it will still
exacerbate the shortfall.

Moreover, the polysilicon produc-
ing community is reluctant to make
large-scale new capital investment
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because of “seeds of hope in the
technical development [of solar
cells] of finding new ways to use
cheaper silicon,” Rose says. Such
cheaper silicon processes would
make the polysilicon makers’ mas-
sive investments obsolete.

A wild card in any polysilicon
crunch is held by the Department of
Energy, which has talked about step-
ping into production in one way or
another in order to assure materials
for photovoltaics. At this point,
however, it looks as though DOE will
wait for cheaper manufacturing
technology before moving—so the
impact is a few years off.

Com_ponents

Denser V-MOS FETs
strike at bipolars

By condensing the devices in a forth-
coming new line of V-groove power
transistors, Siliconix Inc. plans to
overcome the two remaining advan-
tages competing bipolar parts can
boast: low on-state voltage drop and
high breakdown voltage.

To do so, the Santa Clara, Calif.,
company is using what it calls tripla-
nar conduction, with source, gate,
and drain each in a different hori-
zontal plane (see figure). The struc-
ture uses polysilicon gates buried
under oxide, thereby allowing the

source metalization to cover a great
percentage of the IC surface.

This technique gives a threefold
increase in V-MOS packing densities,
says Gary Hess, marketing and
applications manager. Simply
achieving higher densities lowers
channel resistance, a major factor in
lowering the on-state voltage drop.

Second. The other major factor is
lower resistance in the epitaxial drift
region, and the company’s engineers
attacked this with two schemes. One,
related to the push for higher densi-
ty, is to arrange the V grooves to
achieve the optimum use of the
epitaxial area. The other is the
choice of epitaxial material with
inherent low resistivity and extreme-
ly thin doped layers—more than
that, Siliconix will not say.

This ultrathin, low-resistivity epi-
taxial “layer presented problems in
achieving a high breakdown voltage.
The company got around these by
coming up with a novel edge-termi-
nation scheme.

These improvements will permit
Vv-MOS power field-effect transistors
“to aggressively compete with bipo-
lar transistors both in performance
and price,”” Hess maintains. The
power V-FETs, originated by his
company, already have advantages
of speed and high input impedance,
plus a positive temperature coeffi-
cient of saturated on-resistance,
which inhibits secondary voltage
breakdown and thermal runaway.

SOURCE METAL

7

RECESSED-CHARGE
CONTROL RING

SILICON

CHANNEL

" REGION

DIOXIOE \
A

POLYSILICON
GATE

n~ EPITAXIAL DRIFT REGION

EDGE OF CHIP

DRAIN CONTACT

Denser V-MOS. To achieve more compact cells in its V-groove MOS power transistors,
Siliconix stacks source, gate, and drain in three different horizontal planes.
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While the triplanar setup itself
improves density —other V-MOS
transistors have the source and gate
in the same plane—Siliconix has
come up with a cell layout that
further shrinks size. Viewed from
above, the IC layout looks like a
modified checkerboard, with V
grooves grouped around source sites.

“No inactive silicon real estate is
necessary for source bus bars,” Hess
says. Thus the V grooves may be
arranged closer together than in
prior V-MOS designs.

Using standard design rules (be-
lieved to be 5-micrometer dimen-
sions), the IC has “an extremely high
packing density because we no long-
er have surface-dimensional toler-
ances to maintain,” he says. “The
only tolerances that apply are chemi-
cal etch and diffusion tolerances,
which are much tighter than metal
tolerances” so cell size shrinks.

High breakdown. The company
refuses to go into detail on its edge-
termination scheme that achieves the
high breakdown voltage. It involves
a proprietary source field plate and
the recessed charge-control ring to
the right in the figure. The ring runs
completely around the IC to control
ion spreading from the doped epitax-
ial regions, thereby ensuring device
stability and reliability.

According to Hess, practical tri-
planar V-MOS FETs achieve voltage
breakdowns that are 80% of the
theoretical ideal—a 10% to 20%
improvement over earlier V-MOS
transistors. “The on-state voltage
drop is now comparable to bipolars
of equivalent die area and break-
down voltage,” he adds.

Figures. For example, one 23,300-
square-mil IC had an on-resistance
of 0.12 ohm and a breakdown of 200
volts. Another, 22,500 mil? in area,
broke down at 420 to 450 v with an
on-resistance of 0.9 to 1.4 ohms.

Soon to be introduced is a 400-v
triplanar power FET that, Hess says,
“will be about an order of magnitude
less costly than currently available
V-MOS parts with comparable break-
down voltages.” The pricing, at
around $6.50 in large quantities, will
be almost on a par with comparable
bipolar iCs, he adds. —Bruce LeBoss
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Two-layer resist technique produces
submicrometer lines with standard optics

A team of researchers from Bell
Laboratories and the Massachusetts
Institute of Technology has develop-
ed a resist technique that routinely
achieves submicrometer line widths
using decade-old photolithographic
equipment. While the team, from
Bell Labs in Murray Hill, N. J., and
from MIT in Cambridge has yet to
make devices, it has reached line
widths of 0.6 um with ease and
expects to get to 0.3 um with state-
of-the-art optical equipment.

Bell Labs’ technical staflf member
King L. Tai unveiled the technique
at late January’s Conference on
Advanced Research in Integrated
Circuits. The method, using a two-
layer resist of easily available mate-
rials and essentially familiar process-
ing steps, might allow retooling of

existing optical systems for operation
in the submicrometer regions, where
the much more costly X-ray and
electron-beam systems have seemed
to be the only choices.

Solutions. The Bell Labs-MIT
team appears to have bested three of
the four major obstacles to achicving
silicon submicrometer geometries
with optical exposure: surface rough-
ness of the silicon, imprecise line
widths, and insufficient resolution.
The fourth obstacle is registration,
and other resecarchers at the meeting
at MIT reported lab systems capable
of 0.1-t0-0.2-um registration accura-
cies, with at lcast one of these
perhaps nearing production.

In the two-level resist method, a
very thin, 1,500-to-2,000-angstrom
amorphous upper layer of selenium

Sylvania to build 15,000-km fiber-optic net

A 15,000-kilometer fiber-optic communications network, with some 5,000
communications and data-processing nodes and thousands of optical
repeaters, is the centerpiece of an Air Force full-scale engineering develop-
ment contract awarded to GTE Sylvania Inc.’s Systems Group. To serve the
planned intercontinental ballistic missile, MX, the highly secure net will also
include radio communications links.

The radios will use bands from very low to possibly superhigh frequencies
for peacetime traffic, as well as medium-frequency links designed for a
high-radiation post-attack environment. The missile complex will cover a
large area in Nevada and Utah. Production funding in the long run could run
as high as $3 billion.

For the Needham, Mass., group, the contract will mean an extensive
recruiting effort, with 300 engineers needed now and another 300 within 18
months—and perhaps 3,000 production-line workers eventually. The
company bested IBM and Rockwell's Autonetics division for the contract.

It bid from its strengths in communications and fiber optics, and a
company spokesman says it also picked its subcontractors on the basis of
readily available technology. Sharing in the award will be the Norwalk, Conn.,
United Technologies subsidiary, Norden Systems (computer hardware and
software); Hayes International Corp., Birmingham, Ala. (airborne launch-
control integration); and the Systems division of Computer Sciences Corp.,
Falls Church, Va. (analytic and systems engineering services).

GTE Sylvania faces some tight deadlines as the Air Force picks up the
research and development pace for the missile, with a first contract review in
five months. This year's $670 million MX R&D funding is up from $308 million
last year, and the service is seeking $1,551 million in the proposed budget
for fiscal year 1981 (see p. 95). If Congress approves the accelerated effort,
Defense Secretary Harold Brown says, the fiscal 1982 budget plans call for a
40% hike to $2,180 million. —James B. Brinton
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Fine lines. A two-layer resist enables a Bell

¢ Labs—MIT research team to achieve submi-

crometer lines with standard photolithogra-
phy. The scale represents 1 um.

and germanium is sputtered or evap-
orated onto a polymer layer. The
latter, about 2 um thick, may be
made of any of the standard resist
polymers without the silver that
renders them photosensitive.

This beginning layer is thick
enough to compensate for silicon’s
microscopic roughness, which often
makes fine geometries impossible
because of depth-of-field or optical-
interference effects. Thus the SeGe
layer is an almost perfectly flat
optical surface —which also cuts the
reflections and refractions that make
for uncontrolled line widths.

Soak. To make the thin upper
layer photosensitive, the team soaks
the wafer in a room-temperature
potassium silver selenide solution for
30 seconds. Then it exposes patterns
with ultraviolet. light, usually at a
4,300-A wavelength, but sometimes

-as short as 3,250 A.

Kai notes that the upper layer has
more than twice the contrast of
conventional resists and that the
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amorphous material is finely
grained, thus reducing the optical-
dispersion effects that can impair
resolution. In fact, ultimate resolu-
tion is finer than the minimum spot
or line sizes possible with available
UV sources.

Also, the new resist technique
could improve the benefits of retrofit
kits that boost the performance of
optical masking equipment. Such
kits are under development [Elec-
tronics, Nov. 22, p. 46].

The processing steps following
exposure do not depart much from
present practice. To expose the lines,

r

the team used a 10-year-old f1.4 lens
in an aging camera and mask
setup—and with contact printing
rather than projection went to lines
well below 0.5 um without difficulty.
With improved light sources and
only slightly better optics, Kai says,
0.1-um geometries are within the
resist’s capabilities.

The team has exposed submicrom-
eter patterns as large as | square
centimeter without dimensional vari-
ation or pinholes. Also, its method is
compatible with all commonly used
etching and deposition techniques,
the team says. -James B. Brinton

Nature

Earthquakes can shake Silicon Valley,
SO electronics firms prepare for the worst

As earthquakes go, the Jan. 24
tremor near Livermore, Calif.—30
miles east of Silicon Valley —was not
much. Still, at the Lawrence Liver-
more Laboratory, 29 trailers shook
off their foundations; 50 gallons of
slightly radioactive waste water
leaked from a tank; Shiva, the
world’s largest laser, was thrown out
of alignment. About $10 million
worth of damage occurred.

Electronics plants in the area
experienced only minor disruptions,
but the incident does raise the ques-
tion of the dangers earthquakes hold
for Silicon Valley. After all, most of
this semiconductor center is nestled
between two of the world’s most
potentially dangerous fault systems.

Even mild jolts can disrupt some
sensitive equipment, such as crystal-
growing furnaces. At Siltec Corp, in
Menlo Park, more than 30 miles
from Livermore, three silicon ingots
lost their crystal structures during
the Jan. 24 quake and another fell
back into the melt. That is far from
major damage, though, notes Tony
Bonora, vice president of research
and development: “We lost a couple
thousand dollars worth of crystals;
that’s hardly enough to worry
about.”

Were a moderate-strength earth-
quake to’ strike, wafer-fabrication

equipment could suffer. For exam-
ple, some of the hot xenon-quartz
tubes in the diffusion furnaces at
Intel’s wafer-fabrication facility five
miles from Livermore cracked — they
might have imploded, but did not.

“Our first real concern, though,
was with the arsine and phosphene
that is piped into the wafer-fabrica-
tion equipment,” notes Ed Sawicki,
corporate safety officer. Intel de-
tected no leaks of these lethal gases.

Survival. In fact, earthquake ex-
perts do expect a major quake to hit
the San Francisco peninsula, al-
though they cannot say when or
where the epicenter will be. Most
electronics plants would survive, but
buildings and equipment would need
repairs.

The impact is not lost on the Sili-
con Valley firms. They have fortified
themselves against minor and mod-
erate tremors and have taken steps
to minimize damage coming from a
major tremor.

Often, of course, minor vibra-
tions can come from other sources,
and manufacturers already have
compensated for them. At Memorex
Corp., the Santa Clara, Calif., mag-
netic-disk maker, test equipment
floats on air pillows to isolate it from
the vibrations caused by heavy
trucks on adjacent Highway 101.
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Feerst, IEEE joust over records disclosure

The legal maneuvering continues in the suit for a partial dues refund of $1.13
brought against the Institute of Electrical and Electronics Engineers by senior
member and long-time critic Irwin Feerst. The suit centers around Feerst's
contention that the IEEE, a not-for-profit corporation, acted improperly by
failing to seek competitive bids in the selection of Ruder & Finn Inc., New
York, as its public relations consultant.

During the first hearing, the judge in the Civil Court of the City of New York
ordered that Feerst be allowed to examine the books and records pertaining
to the public relations contract [ Electronics, Jan. 3, p. 44]. The IEEE later put
three stipulations on the examination:

OThat the review be for purposes of this suit only.

OThat no disclosure of the information in the records be made by Feerst to
anyone other than the parties.

OThat the Court, upon request of the IEEE, seal the information discovered.
These stipulations are not unusual in civil cases involving business records.

Feerst, however, refuses to abide by the secrecy request, claiming that
restricting disclosure is a violation of freedom of the press in his role as editor
of a newsletter that he circulates among some IEEE members. The institute
responded with a motion for a protective order from the Court, which is a
request for the judge to approve the limits on the use of the records on the
grounds that they contain confidential “'financial data of competitive signifi-
cance,’’ according to the |EEE brief. )

Feerst has countered with a motion to have the IEEE held in contempt of
court and fined $1,000 a day until it provides the records. He is also
requesting that an outside observer review all the records to make sure he
receives the applicable documents and that the judge remove the secrecy

stipulation.

-Gerald M. Walker

Most of the major companies take
such precautions as valve shutoffs
activated by earth movement and the
latest bolt-down techniques for
equipment. Many of them have had
their buildings designed or modified
by a firm noted for its expertise in
earthquake engineering: Rasmussen,
Ingle, and Anderson, Architects and
Engineers, of San Francisco.

The firm uses what one spokes-
man calls “‘conservative design prin-
ciples” to exceed requirements of
existing building codes. However,
earthquake expertise is still as much
an art as a science; only recently did
experts agree that up-and-down mo-
tion in reaction to a tremor is not the
problem that lateral shaking can be.
This perception affects ways of bolt-
ing equipment down.

Of major concern are emergency
services like firefighting. For them
electronics firms are a low priority
during earthquakes, notes Roger An-
derson, vice president of the archi-
tectural firm. Thus many companies
have readily mobilized emergency
services in house.

Even if a plant is ready to resume
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operations right away, the loss of
municipal support systems could
prevent it. “A company must have
water, power, and sewage lines in
service in order to operate,” Ander-
son points out. -Martin Marshall

Testing

Benchtop unit has
flexible repertoire

That one-company product field of
low-cost benchtop linear testers will
soon pick up a new competitor.
Analog Devices Inc. will join Gen-
Rad Inc., and it will do it with a unit
that can test more types of devices
more flexibly.

Known for its precision conversion
products, the Norwood, Mass., com-
pany is entering the market for auto-
mated test equipment with its LTS
2000 benchtop tester [Electronics.
Jan. 31, p. 33]. It is taking on ATE
giant GenRad in an area it knows
well, since it has long been testing its
own linear integrated circuits.

The new benchtop tester uses a
TMS 990/100A microprocessor,
whereas GenRad’s 1731 benchtop
unit uses a Z80 [Electronics, March
29, 1979, p. 136]. The 16-bit proces-
sor, backed by 60 kilobytes of
random-access memory into which
the operating program is down-
loaded from a floppy disk, gives the
LTS 2000 its capabilities.

More tests. For example, the unit
can test analog-to-digital and d-a
converters, something GenRad’s tes-
ter cannot now do. By taking advan-
tage of the 16-bit word of the TMS
990, it can test the converters to an
accuracy of 12 bits (0.01%).

To configure the $25,900 tester
for converter testing, the user slips
out the linear test card that comes in
its front drawer and replaces it with
an optional $3,000 d-a card or
$4,000 a-d card. Cards for logarith-
mic amplifiers, multipliers, and oth-
er components are on the drawing
board now, and these too are parts
the 1731 cannot test.

In effect, the LTS 2000 ups the
ante in the low-cost benchtop tester
field and has taken the industry by
surprise. GenRad may be planning
to upgrade the 1731, but it will not
talk about its plans. Fairchild Cam-
era and Instrument Corp. will
neither confirm nor deny reports
that it plans an entry.

Analog Devices uses the internal
memory space, double that of the
$22,800 1731, to ease system use
through more flexible test sequences.
The storage capacity also makes it
possible to generate statistical analy-
sis of the work performed.

The flexible test sequences are
produced by stored programs that
employ keys whose function is deter-
mined in software with appropriate
labels displayed on a 40-character
dot matrix. As the user works
through the sequence-generation
procedure, the keys’ functions
change, offering different choices of
test operations at different steps.

What’s more, the user can choose
the order in which the LTS 2000
performs tests, thereby permitting
early checking of what appear to be
the failure-prone parameters. Limits
for parameter values are typed in
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using a 30-character key pad when
the program-generation procedure
calls up the parameter name.

Once someone like a test-floor
supervisor has generated a test
program, it can then be stored on a
5Y2-inch single-sided floppy disk.
Alternatively, Analog Devices can
supply such programs from its grow-
ing library. In any case, an untrained
user can run a go/no-go test by
pushing a single button.

If the device fails, the test results
can be printed on an integral ther-
mal printer and attached to the
failed part. Also, the tester can sort
devices into eight bins.

Analysis. Another feature is an
integral statistical analysis program.
Failure trends for, say, a lot run
through the tester can be spotted by
using the program to generate
tables, histograms, or curves. These
plots can be printed out on an
optional 132-column printer or dis-
played on an optional cathode-ray-
tube terminal attached to the LTS
2000’s two RS-232-C interfaces.
Although it is intended primarily as
a stand-alone tester, the new unit
can work with a host computer, as
well as with an automatic device
handler.  —Richard M. Comerford

Telecommunications

High-speed modem
grabs sateliite data

The coming generation of fast data-
communications satellites is stimu-
lating rapid advances in the state of
the art of ancillary equipment. A
case in point is the modulator-
demodulator for earth stations in the
Advanced Westar satellite network,
which must operate at 250 megabits
per second, some four times faster
than competitive ground-station
modems.

Modem speed is critical to Westar
because it will transmit data in the
time-division multiple-access mode
in order to beam four simultancous
250-Mb/s signals to four U.S.
geographic zones. The answer lies in
a new modem design from TRW
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man explains.

quarter.

170 microprocessor aids mainframes

By providing a more sophisticated input/output organization, Burroughs
Corp. hopes to facilitate attaching new B/6900 mainframes to communica-
tions-oriented distributed processing systems. Unlike previous schemes,
data communications and other 1/0 are handled by a single subsystem
based on a proprietary TTL microprocessor.

As many as 64 channels—three times more than before—are connected
to this subsystem by new Data Link processors. To support its 15-month-old
Burroughs Network Architecture, as many as four network support proces-
sors can be attached, each handling up to 64 communications links. By
offloading many of the 170 housekeeping chores from the central processing
unit, the new hardware organization equalizes the processing load, a spokes-

Aliso new are two communications processors, the CP 9400 and 9500,
which are designed to function as nodes in a BNA distributed processing
system. Purchase prices for the B 6900, which will be delivered in the second
quarter, start at $440,000. Typical prices for the CP 9400 and 9500 systems |
are about $26,500 and $36,029, respectively, and deliveries start this |

-Anthony Durniak

Inc.’s Defense and Space Systems
Group in Redondo Beach, Calif.

“The problem is to acquire the
signal reliably and in real time,”
says Zoltan A. Sarkozy, senior staff
engineer. Each ground station has
only 480 nanoseconds to acquire the
TDMA signal burst from the satellite.

Speed. For sheer speed in signal
acquisition, TRW chose what Sarko-
zy calls the fastest standard circuits
available, Fairchild’s 100K emitter-
coupled-logic series. These inte-
grated circuits operate at 1 ns, leav-
ing ample margin for aligning and
checking out the incoming bits,
which have an 8-ns duration.

Other hardware developed for the
modem includes wideband linear
baseband amplifiers, fast analog-to-
digital converters, and a direct KU-
band modulator. The 18-month de-
velopment cost about $1 million.

The payoff: tests show the modem
has an approximate bit-error rate of
SX10% at a signal-to-noise ratio of
14 decibels, claims Sarkozy. TRW’s
next step is to deliver its prototype to
Westar’s parent, Western Union
Telegraph Co., in Upper Saddle
River, N. J. wu is still deciding over-
all performance specifications for
the Advanced Westar, scheduled to
go into operation in 1983.

The 250-Mb/s data-transmission
rate is a big jump over the 64-Mb/s
rate announced by prime competitor
Satellite Business Systems. Howev-

er, even higher data rates are on the
horizon: the National Aeronautics
and Space Administration wants a
500-Mb/s system, and American
Telephone & Telegraph Co. is
reportedly looking at the 600-Mb/s
range.

TRW feels it has come up with a
modem design that can meet these
demands. In fact, says Sarkozy, the
design can be pushed to about 800
Mb/s, although he will not go into
detail. -Larry Waller

Solid state

Moisture-sensing IC
may cut LS| failures

If a large-scale integrated circuit
could indicate when it was about to
fail, engineers would have fewer
gray hairs. Just such an indication
may be feasible with a new device
type, the charge-flow transistor.
Developed at the Massachusetts
Institute of Technology under the
direction of Stephen D. Senturia, the
CFT is a kind of field-effect transis-
tor that senses humidity. Since it can
be made by any MOS process, at the
cost of an added masking step, it can
easily be integrated into LSI chips.
Why a moisture sensor in a
hermetic LSI package? Because elec-
trochemical corrosion due to humidi-
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ty within these packages causes up to
85% of post-delivery LSI failures,
says Senturia.

“The rate of corrosion is just
about an exponential function of
relative humidity,” he says. “Higher
humidity means much lower reliabil-
ity, so the key task becomes measur-
ing in-package relative humidity” —
and that’s where the CFT comes in.
He reported on the device at the
Conference on Advanced Research
in ICs, held in late January at MIT.

Polymer. The CFT resembles a
conventional MOS FET, except that
much of its gate metal is replaced by
a polymer thin film of relatively high
resistance. The Cambridge, Mass.,
research group used PAPA, poly-
aminophenyl-acetylene. The polymer
is so viscous that the team nick-
named the CFT the “slime FET.”

As PAPA absorbs moisture, its
resistance declines. As relative hu-
midity increases, therefore, the CFT’s
gate resistance drops and its turn-on
time increases exponentially.

The research team used the CFT in
- a simple Schmitt trigger oscillator
and found an 80% correlation
between relative humidity and turn-
-on time or oscillation frequency. The
response to a change in relative
humidity takes seconds only.

Watchdog. As a reliability watch-
dog, Senturia foresees a tiny CFT
circuit nestled in the corner of an LSI
device, monitoring its own oscillation
frequency or turn-on rate. If the
‘period should become too short, the
CFT would send a low-priority inter-
rupt to a central processor or
system-reliability monitor, which
would print out a circuit-replace-
ment message at the next convenient
opportunity.

Because damaging corrosion takes
time, the system’s operators would
have several hours to replace the
offending 1C. Replacement could
prevent a crash, loss of time, and
even loss of data and software.

Their application to LSI reliability
may be the most important early use
for CFTs. However, with other poly-
mers than PAPA, they can sense
combustion products like carbon
monoxide, as well as a variety of
chemical vapors. —James B. Brinton
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New crystal cut
improves SAW parts.

A new crystal orientation for the
substrates for surface-acoustic-wave
devices promises to eliminate the
temperature sensitivity of orthogon-
al-propagation SAW filters in radar
and communications systems. It is
the first quartz crystal orientation
having a zero temperature coeffi-
cient of delay in the two perpendicu-
lar directions of propagation.

Thus there is no need for bulky,
power-hungry ovens to compensate
for temperature-induced phase shift
and attenuation. The most widely
used device affected is the reflective
array compressor, used to make
dispersive delay lines with large time
bandwidth products.

Next step. Devices built on sub-
strates of the new orientation have
yet to be built. One problem, of
course, is the high insertion loss of
quartz substrates [ Electronics, July 5,
1979, p. 115].

The new quartz crystal substrate
is a member of the rotated Y-cut
class—as is ST-cut quartz, a popular

SAW material. It is produced by
rotating the crystal 35.1° off its X
axis, compared to ST quartz’s 42.9°.

Since the anisotropic quartz mate-
crial has as many different combina-
tions or properties as it has axes and

~angles of operation, it is not easy to
modify the substrate for a precise
new operating mix. Each of the two
research teams working indepen-
~dently on the problem used comput-
er modeling techniques.

One of the teams is in the radio-
frequency and SAW components
group at the Rome Air Development
Center, Hanscom Air Force Base,
Bedford, Mass. Team member Rob-
ert M. O’Connell won the Air
Force’s 1979 research and develop-
ment award for his theoretical iden-
tification of the quartz cut.

Reaching the same conclusion at
about the same time was a team at
Massachusetts Institute of Technolo-
gy’s Lincoln Laboratory in Lexing-
ton, Mass. It has verified the
temperature characteristics experi-
mentally and will soon begin build-
ing experimental SAW filters, says
team member Daniel E. Oates.

Besides temperature stability, the
new quartz cut offers several other
advantages. For one, the acoustic
waves propagated along the two
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DIRECTION OF PROPAGATION

Handy. New quartz' crystal orientation can be used in SAW reflective array compressors
because it has a zero temperature coefficient of delay at +45° from the cut.
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perpendicular paths have equal ve-
locities, so device design need not
compensate for any variation.

Even more importantly, the value
of the second-order temperature
coefficient of delay is half that of
ST-quartz, giving a wider tempera-
ture range over which the devices
can operate for a given change in
delay. This makes the new cut
attractive for use in SAW filters that
propagate in one direction.

On the other hand, quartz exhibits
a relatively low efficiency in turning
electrical signals into acoustic waves.
Its low coupling coefficient means
about a 12-decibel insertion loss for
every doubling of every bandwidth
past about 4%. For bandwiths of up
to 50%, another popular substrate,
lithium niobate, is used —but it is
highly temperature-sensitive.

“You still can’t have it all; you
still have to decide which features
you can afford to sacrifice for a
given application,” says Thomas A.
Martin, vice president of Andersen
Laboratories Inc., a Bloomfield,
" Conn., builder of custom SAW
devices. Depending on design con-
straints, he says, RAC-cut compo-
nents may find applications in pulse-
compression radars; spread-spec-
trum, antijam digital applications;
and compressive receivers used in
electronic warfare. -Linda Lowe

Software

VLSI could avert
programmer crunch

The progression of large-scale inte-
gration into very large-scale integra-
tion will spawn whole new classes of
microprocessors, but they will not
prove to be the software-design
burden that many foresee, says
Andrew S. Grove, president and
chief operating officer of Intel Corp.
In fact, VLSI processors will be the
solution to the coming shortage of
applications software engineers.

In the 1980s, the microprocessor
will grow into the solution to *‘the
programmer catastrophe,” he says,
because VLSI will include more and
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News briefs

German IC makers plan foreign labs

Looking for greater inroads into the U.S. semiconductor market, AEG-
Telefunken’s Somerville, N. J., subsidiary is building an applications laborato-
ry. Its research and development efforts will be aimed primarily at adapting
the West German firm’'s semiconductor products to American markets.
These products include a full line of linear integrated circuits, as well as
optoelectronic devices.

Similarly, Siemens AG is planning a $7 million semiconductor design
center in Villach, Austria, near the border with Yugoslavia. It will handle the
development from initial conception to prototype of both bipolar and MOS
large-scale integrated circuits. The company also plans to expand its semi-
conductor production plant in Villach. The semiconductor lab will be Siem-
ens’ first outside Germany and Austria’s first.

See boom in data-management software

The continuing decline of the cost of computer hardware will dramatically
improve the market for data-base management software, says a recent
study by Creative Strategies International. Because systems software of this
kind makes computers so much easier to use, practically all vendors of
small-business computers, minicomputers and even microcomputer systems
will offer one by the middie of the 1980s. The San Jose, Calif., market
research firm predicts that, as a result, the market will grow at a rate of 82%
a year from $503 million last year to $4,909 million in 1983. Although
mainframes accounted for over 95% of data-base software shipments in past
years, by 1983 small business systems will represent 52% of the installations,
the study says. Reflecting its dominance of the industry and its bigger
mainframes, IBM will account for about 56% of the software revenues. By
1983, a total of $6.2 billion will be spent on data-base management software

L for IBM mainframes, about half of that going to independent suppliers.

more software on chip. Just as the
microprocessor of the 1970s was a
way of reducing the cost of electron-
ic functions, its 1980s systems coun-
terpart will be a way of reducing the
cost of solutions.

The key watchword for the solid-
state industry in the 1980s will be
“evolution,” he says. At first glance,
the move from component integra-
tion to system integration that Grove
foresees may seem revolutionary, but
it is really a continuation of past
trends, he says.

Starting point. The Santa Clara,
Calif., company sees the 8-bit micro-
processors with an integrated central
processing unit as the starting point.
Moving into the high-performance
8-bit and low-level 16-bit machines
permits the integration of perform-
ance options like math-oriented co-
processors and input/output control-
lers, Grove says.

With high-performance 16-bit and
iow-level 32-bit processors, the in-
dustry will provide some level of
operating system integration, Grove

says. Then will come high-perform-
ance 32-bit microprocessors, featur-
ing integration of operating system
and high-level languages.

Such complex 1Cs will actually be
the solution the programming crisis
that some observers predict, Grove
contends. Based on the growing
number of microcomputer designs
and the increasing amount of work
needed to get them up and running
in applications, it is possible to fore-
cast a 1990 need for a million soft-
ware engineers in the U. S. alone.

But something has to yield, and
history shows that something will,
Grove maintains. For instance, in
1970, the mounting use of random
logic could have led to a prediction
that millions of logic designers would
be necessary by now. Forestalling
that “circuit designer catastrophe,”
as Grove puts it, was the emergence
of the microprocessor, a component
that integrated much of the circuit-
design task. There will be a similar
trend with the integration of soft-
ware, he says. -Electronics staff
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Relax!

When you need
electronic equipment without waiting,
Leasametric can have it
on its way to you in minutes.

Whether your requirement is for a week, amonth But renting from Leasametric means more than
or a year, there’s one way to get the latest in electronic immediate possession. Its the one effective way to get
test equipment or terminals without waiting. Rent it the new equipment you need without going back to
from Leasametric. management for more money. Theres no major capital

Instantly, our nationwide on-line computerized investment with a Leasametric rental.
inventory system will check our dozens of regional Plus, renting gives you a chance to
inventory centers to pinpoint the unit closest to ; check out the very latest models without
you. Within minutes, your order is being - committing to one manufacturers hard-
processed and, in most cases, your equip- [=° | 2 ware. Our continuously expanding
ment will be in your hands in less than | inventory includes a multi-million
24 hours. dollar rental pool of over 33,000
And, the Leasametric % e N Ty | L | =, items from the top 500 clec-
name means the equip- —— 1EE - tronics manufacturers —
ment you rent is in working including most items from the
order when we ship it. Our HP and Tektronix catalogs.
regional maintenance lab- When youneeditno,
oratories are traccable to depend on Leasametric.
the National Bureau of To order, or for our latest
Standards and every rental catalog, call one of the
piece is thoroughly relaxing toll free Leasametric
calibrated before it goes numbers shown below. We'll
out the door. When you rent N\ get the equipment you need
it from Leasametric, it works' on its way to you in minutes!

Rent it and relax.

In the West In the Central U.S. In the East
Call 800-227-0280 Call 800-323-2513 Call 800-638-4009
In California, call (415) 574-444| In lllinois, call (312)595-2700 In Marvland, call (301) 948-9700

Leasametric

1164 Triton Drive, Foster City, CA 94404
ATrans Union Company
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THE NEW DSD 480. DOUBLE SIDED. DOUBLE DENSITY.

DOUBLE THE CAPACITY OF THE DEC' RXO02.

¢ DEC LSI-11 AND PDP -11 COMPATIBLE—Hardware, software and media.

e DOUBLE THE CAPACITY—-One megabyte on each diskette.

¢ ALL DEC AND IBM FORMATS —Convenient data exchange between
DEC and IBM systems.

¢ BUILT-IN BOOTSTRAP—~Automatic system loading without an
expensive extra board.

¢ EXCLUSIVE “HYPERDIAGNOSTICS”—Built-in intelligence for selectable
self-testing and display.

¢ LOW PROFILE, MODULAR PACKAGE—One half the size of the RX02.

¢ HIGHER PERFORMANCE —34% faster average access than the RX02.

Advanced technology and innovative engineering deliver DEC-compatible flexible disk
systems with added capabilities and superior performance. When you need increased
storage capacity and proven reliability for your DEC computer,
look to the leader—DATA SYSTEMS DESIGN.

[J Please callme. [J Please send me more information.
My system: [J LSI-11, PDP-11/03, LSI-11/2, [J LSI-11/23, [] PDP-11

Name Title Company
Address __ ] City State Zip
Telephone _ Data Systems Design, Inc. Eastern Regional Sales
z 3130 Coronado Drive 990 Washington Street, Suite 101
=Sy Santa Clara, CA 95051 Dedham, MA 02026
S (408) 249-9353 (617) 329-5730
TWX 910-338-0249 TWX 710-348-0563
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FINALLY,A FIVE
GOUNTERONA

THE ICM 7216/26

8 DIGIT UNIVERSAL COUNTER

 EEEEEEE
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LED
DISPLAY
8 SEGMENT 8DIGIT
DRIVERS DRIVERS

FUNCTIONS
10R 10 MHZ QUARTZ

1 FREQUENCY —o CRYSTAL TIMEBASE
2 PERIOD —=o
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_@ MEASUREMENT
INPUTA ® l%m\j:;g‘/\ﬁﬁ IN PROGRESS
INPUT B @ COUNTER ——; 2] FEEREDOSC

—e EXTERNAL RANGE
INPUT

p 01SEC/1CYCLE

®—9 1SEC/10CYCLES
®-9 15EC/100CYCLES

B

RESET
1 1 Y
m] S s
B8CD HOLD NGE ENABL
OUTPUT
DISPLAY OFF
DISPLAY TEST

1/10 MHZ SELECT

EXT. OSC. ENABLE

::I EXT. D.P ENABLE
TEST




FUNGTION

A SINGLE VLSI CMOS CHIP.

Universal counters that count almost anything.
Frequency. Frequency ratio. Period. Time interval.
Units... You name it. And the ICM7216/26 Series
directly drives large 7 segment, 8 digit LED
displays.

COMPARE FEATURES AND FUNCTION.

The ICM7216/26 family offers unmatched
functional flexibility:

* Frequency Measurement: DC to 10MHz

* Period: 0.5 usec to 10 sec with 0.1 usec resolution
*» Counting units: 100,000,000 at up to 10MHz rate
* Time interval: to 10 sec with 0.1 usec resolution
* Direct LED drive, both segments and digits

+ Computer compatible BCD outputs

BELLS & WHISTLES.

All on one chip: Direct drive for an 8 digit LED
display. Common anode or common cathode. Plus,
a choice between universal counters (ICM7216 and
7226 A & B) or frequency counters only (ICM7216
C & D). Leading zero blanking and overflow
indication. And, a stable high frequency oscillator
capable of operating with either a IMHz or I0MHz
quartz crystal.

100

Functions Pkg Pc Price
ICM7226A Universal
counter 20.00
ICM7226B Pre-scale controls, 40 pin
BCD outputs DIP 16.65
ICM7216A 28 pin
Universal DIP 20.00
counter
ICM7216B 28 pin
DIP 16.65
ICM7216C 28 pin
Frequency DIP 16.65
counter only
ICM7216D 28 pin
DIP 13.35
*1000 pc. price (7216BIPI)
EVALUATE IT YOURSELF. IR
o

FOR PEANUTS. $59.95 8%
Call or write your nearest Intersil
Franchised Distributor for a
complete evaluation kit. Including:
the ICM7226AIDL; a I0MHz
quartz crystal; eight 7segment .3”
LED’s; PC board; resistors;
capacitors; diodes; DIP switches

SINGLE CHIP: $12.00.

and IC socket. Slip it together. Plug it in.
And start counting.

MORE THAN CMOS. MAXCMOS™

Mark Twain was right. “Thunder is good,
thunder is impressive; but it is lightning that does
the work.” At Intersil, our newest lightning is
MAXCMOS." CMOS at the leading edge of the
technology. It means lower cost, greater function
and higher reliability in a universal counter... on a
single chip. Find out for yourself. Compare the
cost/performance of the ICM7216/26 family of
universal counters to the multi-component system
you’re probably using now. Order the evaluation
kit from your Intersil Franchised Distributor, or,
return the coupon below for complete information.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach
(213) 436-9261 « COLORADO: Aurora (303) 750-7004

* FLORIDA: Fort Lauderdale (305) 772-4122 » ILLINOIS:
Hinsdale (312) 986-5303 « MASSACHUSETTS: Lexington
(617) 861-6220 « MINNESOTA: Minneapolis (612) 925-1844
* NEW JERSEY: Englewood Cliffs (201) 567-5585 s OHIO:
Dayton (513) 866-7328 « TEXAS: Dallas (214) 387-0539

* CANADA: Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED

DISTRIBUTORS:

Advent (IND, IA) * Alliance * Arrow * Bell Industries

* CESCO « Component Specialties ¢ Components Plus *
Diplomat (FLA, MD, NJ) « Harvey (upstate NY) ¢ Intermark
* Kierulff e LCOMP ¢ Parrott » R.A.E. Ind. Elect. Ltd.

* RESCO/Raleigh « Schweber * Summit » Wyle «

Zentronics Ltd.

INTERSILL

Analog Products — Low Power

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-7930 (outside California)

You've got my attention.

Send me your Data Sheet and App Notes
on the ICM7216/26 family of 8-digit
Universal Counters.

-~ Please send me your Mark Twain poster as well.

Name___
Company _
Address - _ _

City .

B |

Countey N -

£21480

“Thunder s
ha-—S:h-n
i oo the work”
e
y
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HIGH CAPACITANCE
PER CASE SIZE

Values as high as 7,400 .F @ 200VDC in a 3" x 5.625" case.

LOW ESR
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Curve plotted in gray represents capacitors rated at 200 VDC.
Curve plotted in blue represents capacitors rated at 250 VDC.

HIGH RIPPLE CURRENT
CAPABILITY
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Max. RMS Ripple Current
in Amperes @ 85°C, 20 kHz

Curve plotted in gray shows ripple current capability for
capacitors rated at 200 VDC while curve plotted in blue shows
ripple current limits for capacitors rated at 250 VDC.

A RATING TO MEET
YOUR NEEDS

_n!

Sprague Type 623D Extralytic® Input Filter Capacitors are
available in 20 standard ratings ranging from 260uF to 7400u.F.

New Sprague Type 623D
Input Filter Gapacitors
for switched-mode power supplies

Sprague’s new Type 623D Extralytic® Capacitors have
been expressly designed to fit both tight space and
tight budget requirements ... plus provide superior
performance in off-line switching-type applications.

A few of the prime advantages of these new
capacitors are highlighted above. Most important,
though, is the fact that you can select from standard rat-
ings to zero-in on your power supply requirements

e ————

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

60 Circle 60 on reader service card

without paying for costly specials that necessitate
slower deliveries.

For detailed technical data, write for Engineer-
ing Bulletin 3461 to: Technical Literature Service,
Sprague Electric Company, 35 Marshall St., North
Adams, Mass. 01247.

ASE-8115

SPRAGUE

THE MARK OF RELIABILITY

a subsidiary of GK Technologies

Incorporaled
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AT&T opponents
turn to Senate
for protection

First VHSIC awards
slip to March
after Feb. 25 finals

Color TV sales
rebound in January;
monochrome weak

Production seen
for AQS-14 sonar
after Navy approval

Electronics/February 14, 1980

Washington newsletter

Telecommunications industry opponents of American Telephone & Tele-
graph Co. are looking toward the Senate and South Carolina Democrat
Ernest Hollings’ bill, S. 611, to tighten the competitive constraints on
AT&T’s entry into new deregulated markets. AT&T competitors also want
the House Interstate and Foreign Commerce Committee headed by Rep.
Harley Staggers (D., W. Va.) to hold full hearings on the amended H. R.
6121 rewrite of the 1934 Communications Act. It passed California
Democrat Lionel Van Deerlin’s communications subcommittee on a 13-
to-1 vote at the end of January.

The H. R. 6121 substitute bill, hastily drafted by Rep. Timothy Wirth
(D., Colo.) and four other subcommittee members, plugs many of the
loopholes in the Van Deerlin proposal [ Electronics, Jan. 31, p. 50]. But it
retains modifications to the 1956 antitrust consent decree to let AT&T
and its Western Electric manufacturing arm enter new deregulated
telecommunications markets through separate subsidiaries, rather than
requiring divestiture. The Senate bill, with stronger protective measures
against AT&T subsidization of new services using telephone revenues, may
be softened in a House and Senate compromise, AT&T competitors fear.
Mid-April is now the timetable for House action on the Wirth substitute
for H. R. 6121, with the Senate aiming at about the same date.

The new deadline for soliciting best and final offers for the Pentagon’s very
high-speed integrated circuits program is Feb. 25, with award of the first
nine contracts for VHSIC Phase Zero now set for about a week to 10 days
later. Slippage of the $10 million to $12 million in nine contract awards
from January [Electronics, Jan. 3, p. 81] is caused by delays in obtaining
triservice coordination on legal issues, officials report. The $210 million
six-year VHSIC program, in addition to its fiscal 1980 budget of $30.4
million, intends to spend $33.9 million in fiscal 1981, $40.6 million in
1982, and $41.5 million in each of 1983 and 1984 fiscal years before
tapering off to $22.1 million in fiscal 1985.

Color TV sales rebounded in January to 636,316 units, up 2.3% from a
year earlier, following a steady downturn in the last five months of 1979
[Electronics, Dec. 20, 1979, p. 49]. But the latest Electronic Industries
Association data puts January TV sales totals 0.6% below last year’s as a
result of a continuing drop in monochrome units to 325,376, off 5.9%. The
high end of the consumer market remains unaffected, however, as home
video cassette recorder sales continued to surge ahead, rising by 73.4% to
40,443 units in January.

Westinghouse Electric Co. says it expects first Navy production funds in
fiscal 1981 for its AQS-14 mine-hunting search sonar, now approved for
operational use following tests off the New England coast. Developed by
the Westinghouse Oceanic division at Annapolis, Md., for the Naval Air
Systems Command, the AQS-14’s active underwater vehicle is towed by a
Sikorsky RH-53D helicopter using a coaxial tow cable and an on-board
electronic console. The multibeam side-looking sonar has electronic beam-
forming, all-range focusing, and an adaptive processor. A scan converter
feeds two continuous moving-window TV pictures for real-time display.
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Washington commentary

New approaches and new money for national R&D

President Jimmy Carter is now campaigning in
his Commander-in-Chief’s suit, according to the
fiscal 1981 Federal budget that he sent to
Congress last month, although he is keeping a
university laboratory R&D smock hanging fresh
in the closet in case the desert fighter's Cold
War I1 uniform wears thin.

The fiscal 1981 Federal budget sent to
Congress late in January (see p. 95) also shows
that Carter has other new clothes ready to wear
in this election year, including the incongruous
outfit of a leader determined to train the
nation’s educationally deprived and unemploya-
ble young to enter an economy that Carter
predicts will have increasing numbers of already
employable persons competing for fewer jobs as
a recession takes hold. Such paradoxes are not
uncommon in presidential budgets, particularly
in election years when the morass of numbers
seems contrived to make them pictures of a
never-never land. _

For the short term, the job outlook for elec-
tronics engineers will prove an exception to the
forecast recession. The principal budget conflict
in Congress will dwell, for example, on how
much more to enlarge upon an already expand-
ed defense budget, not on the usual approach of
how much to cut it.

NSF’s interesting increases

More interesting, however, is the less contro-
versial and longer-term program that would
raise the National Science Foundation’s budget
by 15.5% to $1.15 billion. From that is woven
Carter’s university lab research and develop-
ment smock, a garment he wears when discuss-
ing the need to increase cooperative industry
and university research programs, shorten the
lead time between research and development
accomplishments in physical science and their
engineering applications, and broaden the
national science and engineering base by offer-
ing more programs in more colleges and upgrad-
ing their computer and laboratory instrumenta-
tion resources. The proposed result: more and
better trained engineers and scientists, graduat-
ing from more schools, to maintain the U.S.
lead in the world technological marketplace.

The fact that NSF’s $154 million increase is
not a very big one as long-term national
programs go should guarantee it a relatively
easy passage through Congress, too, although
that growth might be enlarged as individual

congressmen see an opportunity to tack on elec-
tion year riders to fund their favorite education-
al constituency.

Director Richard Atkinson says NSF “is also
moving aggressively to strengthen research
directed at increasing opportunities for small
business to make greater contributions to the
national effort” in applications by raising this
budget area to $13 million. Compared with this
year’s $3 million funding for small business
applications, that is a major gain which finally
recognizes that most new applications break-
throughs originate in small business.

The informal NSF response to those critics
who contend that the increases are so long over-
due that they should be even higher in light of
past inflation and today’s personnel shortages is
this: NSF wants to avoid the accusation in
Congress of “throwing money at the problem.”
Moreover, NSF sources make the point that a
million dollars goes much further in the
academic community than in the capital-
oriented industrial complex. “We have to sce
how smaller schools handle the money—and
determine who uses it most effectively —before
we move any faster,” says a stafl member.

As for the assertion by some makers of semi-
conductors and other leading-edge electronics
producers that they, not government, could
more effectively fund university R&D if granted
a tax cut for cooperative programs, NSF staff
members respond that the issue is one for sepa-
rate congressional consideration in tax legisla-
tion and note further that the calls for tax
writeoffs for university R&D grants *‘is not
necessarily in conflict with the NSF program.”
But, they add, it is important that the issuecs
remain separated and not become involved in an
either/or division between NSF funding and
corporate programs for tax writeofTs.

The short and the long term

“Industry goals lean toward relatively short-
term programs, as they should, to accomplish a
given breakthrough in materials sciences or
whatever for profitable applications,” explains
one budget official. “That can be very good” for
the companies and schools ihvolved, and thus
good for the country, too. But that does not
mean NSF and other agencies can overlook or
underfund longer-term, basic rescarch that is
not product-oriented. That would be a serious
mistake. We must do both.”  -Ray Connolly
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Kontron's Programmer
Saves You Time and
Money...

MPP 80S Field Service Programmers

Only $1995

We'll save you money from the very
start. Why? Because we program
following the PROM manufacturers
specification . . . and we have
approvals to prove it No more lost bits
in the field and expensive field service
because of poor programming

Also, if you have to go to the field to
update software, our MPP 80S goes with
vou. It is no larger than a briefcase.

Kontrons MPP 80 series programmers are:
® Easy to operate
e Utilize RS232 interface

¢ Can be computer and remotely
operated

¢ Have 17 data formats

e Offer auto baud and polarity
select via key board Quiok

¢ Can be easily interfaced to IC S
handlers

¢ PROM manufacturer
approved

¢ uP controlled (Z80)

® Have standard UV lamp

¢ Full data manipulation

Now, Kontron offersa new

EPROM gang programming

module with interchange-

able identifiers. Program and

check via pass/fail Led's

all popular EPROMS:

8 at atime. Use the

gang module

with our MPP Kontron Electro!

80S, E, orP : - b 700 South Claremont Street
programmers. San Mateo, California 94402

World Radio History
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NEC Newscope
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NEAX 61 ESS in service at the Manteca Central Office of Continental Telephone of California

The first NEAX 61 digital switching
system was commissioned last year at the
Manteca Central Office of Continental
Telephone of California.

With the up-to-date digital switching

system, the Manteca office has 4,320 sub-
scriber lines and 1,134 trunks and
operates as a combined toll and local
exchange.

The NEAX 61 system has provided the

New NEC 500 Series Microwave
Transceivers Far Superior

The NEC 500 series transmitter-
receivers are the latest heterodyne IF
repeating microwave transmitter-receivers
operating in the frequency band of 2, 4,
6, 7 and 8 GHz in conjunction with an
FM modulator-demodulator in the series.

The transmitter-receivers are in full
compliance with CCIR recommendations.
Each can transmit up to 1800/2400 tele-
phone channels or one color television
channel with a maximum of 4 sound
programs.

The transinitter-receivers use micro-
wave ICs throughout and are more eco-
nomical and reliable than conventional all-
solid-state equipment. The reliability is as
high as over 300,000-hour MTBF (mean
time between failures), thanks to highly
sophisticated microwave and IF ICs used
throughout. They are also four times more
compact, lighter in weight and require
less power than conventional equipment.

The 500 series FM modulator-demodu-
lator provides a wide selection of trans-
mission capacity ranging from 300 to
1800/2400 telephone channels or a color
TV channel with sound programs.

The modulator, demodulator and
baseband switchover circuits packed and
plugged in one bay minimize the perform-
ance degradation resulting from intercon-
necting these components, The one-bay
construction also simplifies installation
and maintenance greatly.

=)

Right: TR-6 GHz 1800/2400-500 transmitter-
receiver measures 950 mm (h) x 130 mm (w) x
225mm (d). Transmitting power is +37 dBm.
Left: MD-1800V/2400V-500 FM modulator-
demodulator is the same size.

The modulator-demodulator is equip-
ped with a high-speed electronic baseband
switch and the switching transfer time is
as fast as 5 us or less. It is also equipped
with monolithic and hybrid I1Cs permit-
ting compact, lightweight design and high
reliability of over 200,000-hour MTBF.

Circle 64_on reader service card

Manteca exchange with such advantages
as automatic charging systems — LAMA
(local automatic message accounting) and
CAMA (centralized automatic message
accounting). In addition, its subscribers
can expect new telephone services which
were impossible with the old switching
system.

The NEAX 61, developed for the
purpose of covering a wide range of
switching applications, offers a capacity
range of up to 27,000 erlangs (972,000
CCS). For local switches, for example,
the capacity is from 500 lines to 100,000
lines. This flexibility is primarily due to
the system’s digital switching network
with a building-block configuration and
to the introduction of a switch-block-
oriented multiprocessor system. Each
switch block consists of a switching
network block and a local processor
completely independent of other local
processors and carries out call processing
operations within the switch block.

NEC has already received dozens
of orders for the NEAX 61 in the U.S,,
and now more than 15,000 lines are in
operation,

Circle 121 on reader service card

Libyan Submarine
Cable System
Completed

A 708-kilometer submarine cable
system linking Tripoli and Benghazi in
Libya was recently handed over by NEC
to the General Department of Posts and
Telecommunications, Socialist People’s
Libyan Arab Jamahiriya. The project was
completed on a full turn-key basis in
cooperation with Fujitsu and OCC.

The system, constructed as a back-up
link of the country’s trunk microwave
system running along the Mediterranean
which was also completed by -NEC in
1972, can handle 900 high-grade telephone
channels and a two-way color television
channel with good stability. It is the
world’s second submarine cable system
capable of transmitting telephone and
television simultaneously. The first such
system is in service between two islands
of Okinawa, Japan.

Circle 122 on reader service card




NEC Mobile Telephone Systems
Ordered By Australia, Mexico

NEC will design, manufacture and
deliver two 500MHz band mobile tele-
phone systems to Telecom Australia for
installation in Melbourne and Sydney.
Each system is to have mobile control
exchange (MCE). mobile base station
(MBS) equipment, remote contro! and
supervisory equipment and a number of
mobile subscriber sets (MSSs).

The systems, to be put irto service in
1981, will initially accommodate 1,000
subscribers each and will subsequently be

| expanded to 4,000 — 8,000 subscribers.

Thanks to SPC ESS techniques used
for the MCE, the Australian systems will
be fully automatic and will enable mobile
subscribers to make calls both to other
mobile subscribers and to ordinary tele-
phone subscribers throughout the country
at any time by automatic direct dialling
. (STD). The system will also permit inter-
national connection (ISD) by making the
best use of LAMA techniques.

Each Australian system will consist of
three to five large radio cells or zones. each
one covering an area 20 to 30 kilometers
in radius and able to accommodate a total
of about 10,000 subscribers (as a system
capacity).

Meanwhile, Telefonos de Mexico, S.A.,
Mexico, will also have a large radio cell
mobile telephone system from NEC cover-
| ing the entire area of Mexico City.

Operating in the 450MHz band, the
system will initially accommodate 6090
mobile subscribers and will subsequently

be expanded to 4,000 subscribers.
Circle 123 on reader service card
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Electronic Switching Systems

At Greek

AEUb Al -

Four telex exchanges equipped with
NEC’s NEDIX 510A electronic switching
systems are now providing excellent
service in Greece.

The four NEDIX 510A electronic
switching systems, accommodating a total
of 14,000 telex circuits, were installed in
Patras, Salonica (Thessaloriki), Athens
and Piraeus by NEC for Hellenic Telecom-
munications, S.A. (OTE). In particular,
the Athens exchange, the largest in the

Telex Exchanges

1 [ % -
¥

world with an equipped capacity of 9,000
circuits, is serving as Greece’s gateway
facility for international telex services.

The NEDIX S10A is a fully electronic
time division stored program controlled
telex and data switching system with
many outstanding service features to
meet both present and future telex needs.
It can be used as a local, transit, inter-
national or combined exchange with a
capacity of up to 30,720 telex circuits.

Circle 65 on reader service card

New
High-Speed
Modems

DATAX LS1 9600 modem

The DATAX LSI 4800 and 9600 are |

the two latest high-speed models develop-
ed using NEC's advanced carrier trans-
mission technology. They fully comply
with CCITT recommendations.

A custom LSI is incorporated,- and
DATAX LSI 4800 and 9600 are compact,
lightweight and highly economical in
power consumption. Yet, they are out-
standingly stable.

These modems are also provided with
many significant features to allow the
construction of a variety of economical
and easy-to-operate data networks in con-
junctien with the latest computer system
neiwork architecture using either a leased
or the public switched telephone line.

In addition to the standard remote
contral and self-diagnostic functions, the
two LSI modems can have important
optional features such as voice adapters.
an eye-pattern generator (DATAX LSI
4800). a multiplexer (DATAX LSI1 9600),
and others.

Being an all-round manufacturer of
computers, communications equipment
and highly sophisticated electronic com-
ponents such as LSIs, NEC has facilities
and expertise to meet fully the quickly
changing demand both for higher speed.
more 2fficient and better cost/perform-
ance modems and data systems.

Circle 124 on reader service card

NEC

Nippon Electric Co.Ltd.
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Optimize microelectronic

interconnections
at all levels!

With this information-packed resource covering all the
techniques, materials, and procedures you need most...

Microelectronics Interconnection

and Packaging
edited by Jerry Lyman, Packaging and Production Editor of
Electronics Magazine 318 pages, $12.95

Stop searching through dozens of resources for the answers to
your most pressing microelectronic design questions. Start
discovering the most efficient and effective methods—directly
applicable to your own projects—when you turn to this
authoritative reference. Articles drawn from recent issues of
Electronics highlight everything you need to know about. ..

® allforms of IC lithography ® plasma etching (dry processing)
® breadboards ® a new and potentially important substrate,
porcelainized steel ® polymer thick films ® the cause and cure
of "hook” in pc substrates ® pc substrate types ® effects of
nuclear radiation on various [C logic families ® chip and film
carriers @ in-circuit testing (digital and analog) ® automatic
testing of backplanes and pc boards ® and more.

Take a look at just this sampling of
on-the-job problems you'll solve quickly.
® You have to choose a low-cost, high-density assembly
method for consumer circuits. Don't make a decision until
you've checked the sections on the modified thick-film
approach on porcelainized steel and polymer thick films on
standard plastic pc substrates.

® Should you buy an e-beam lithography system for 2um
geometries on production IC chips? You won't when you've
read about a system that works just as well at one-fourth the
price!

® You need to wire electronic equipment for a long-life space
mission. Read the section on stitch-wired nickel conductors
betore you act!

/
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Contents

1. Lithography and Processing

for Integrated Circuits.

Techniques and equipment for putting down
micron-sized circuit details on silicon wafers.

2. Thick- and Thin-Film Hybrids.
Manufacturing techniques, materials and
substrates. Plus how to form hybrid passive
components.

3. Printed Circuit Board Technology.
Rigid and flexible printed circuits, including
materials, plating methods, and breadboards.

4. Automatic Wiring Technology.
Competitors of the multilayer pc.

S. IC Packages and Connectors.

All methods of packaging IC chips from the DIP to the
bare chip, including extensive attention to the new
beam tape and chip carriers.

6. Environmental Factors Affecting
Interconnections and Packages.

Coping with the effects of thermal, vibration, and
radiation conditions.

7. Computer Aided Design.
For pc boards and IC masks.

8. Automatic Testing of
Interconnections and Packages.
Computer checks for the high-density boards.

Order today, and don't forget the other valuable books listed in the coupon below.

'________________—_,__—__—__—___—____—__]
| Electronics Magazine Books ""T* If after my 10-day free-trial examination | am not fully satistied | understand
P.O. Box 669, Hightstown, NJ 08520 f.r that my payment will be retunded. |
| (609) 448-1700, ext. 5494 BNl Oraymentenciosed 0 Bill firm [ Bill me
No. of Copies Title Price UL b G CELCHE S |
| . O American Express O Diners Club

Microprocessors $ 8.95 0 Visa O Master Charge* |
| ——— Applying Microprocessors $ 9.95 l
| . Large Scale Integration $ 9.95 Acct. No. Date Exp.

—___ Basics of Data Communications $12.95 ) |
| Circuits for Electronics Engineers $15.95 On Master Charge only, first numbers above name |
_____ Design Techniques for )
| Electronics Engineers $15.95 Name Title '
| — __ Memory Design: Microcomputers

to Mainframes $12.95 Ccmpany |
| . Personal Computing:

Hardware and Software Basics $11.95 Street |
| ————— Microelectronics Interconnection and $12.95 |
| Packaging City State Zip |
| Signature

Discounts of 40% on orders of 10 or more copies of each book.
—
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Theres a bright new face
in 12”data monitors.

'f you've got a need for a12” CRT monitor, Sanyohas a
model that will fill it.

For cost-sensitive applications, choose the 5000
series. You get your choice of AC or DC power, P4 or P31
phospnors, and separate or composite video and sync
inputs. 15 MHz bandwidth and standard 15.75 kHz scan
rate provide excellent resolution and easy application.

Forextra-demanding jobs, pick H
the 6COQ series. You get 1,000 line I
resolution and 22 MHz bandwidth
for ultra-shamp graphics and crisp,
high definition 80-character lines.
TTL-compatible sync inputs make
interfactng a snap.

With either series, you get a

0-10°

| P

compact, rugged steel chassis with adjustable CRT
tiltback to fit virtually any enclosure design. You also get
adjustable scan size, plus remote brighiness control
capability. Single-PCB construction and one-connector
hookup save time in assembly, testing, and
maintenance. And Sanyo’s many years of
manufacturing field-proven CCTV monitors, anc our
unparalleled QC assure long, trouble-free service.

For all the facts on these exciting new open-chassis
monitors, contact your local Sanyo sales representative
listed below.

2SANYO

, Communications Products Division

1200 W. Artesia Blvd., Compton, CA 90220 {213) §37-5830

Contact your nearest Sanyo rep:

AKRON: Avzom, Inc. (216) 777-2060 ATLANTA: Len Elliott Company (404) 875-9701 ATLANTIC CITY: Austin Associates (609) 871-9290 BALTIMORE: David H. Brothers. Inc. (301) 7647189
BOSTON: Piper Associates (617) 449-1144 CHICAG O: George Petit Company. Inc. (312) 261-0342 DALLAS: The Crockett Sales Co. (214) 748-8209 DENVER: Mile-High Marketing (303) 457-2058
DETROIT: Surcaw Co. & Associates (313) 533-7700 INDIANAPOLIS: Midwest Rep. & Assoc., Inc. (317) B44-4555 KANSAS CITY: Pacer Sales Corporation (816) 358-6638 LOS ANGELES:
Marketing Specialists (213) 341-1471 MIAM: L. Haas Company (305) 945-6544 PORTLAND: Earl & Brown Co.. Inc. (503) 245-2283 SAN FRANCISCO: Tech-Rep Associates (415) 785-4531
SEATTLE: Earl & Brown Co., Inc. (206) 284-1121 ST. PAUL: Skor, Inc. (612) 645-6461 WHITE PLAINS: Irving Langbaum Assoc.. Inc. (914) 634-1141

© 1979 Sanyo Electric Inc., Compton, CA 90220
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The Olympics demand excellence.
That’s why TOPAZ is there.

A Topaz Power Conditioner was
installed by the 1980 Olympic
Winter Games to provide clean,
regulated electrical power to the
host computer. This computer
receives data from 11 sets of
remote terminals which are lo-
cated at the sites of various events.
Among other valuable services,
this system:

N ¥

Receives and organizes data
from the official clocks and
other inputs.

Continually sorts, reevaluates
and organizes data to aid the
Olympic Judges.

Continually ranks competitors.

Coordinates accommodations
for the Olympic Family.

Monitors registration and accred-
itation of the Olympic
Games participants.

Because the computer has
power requirements which
can't always be met by
existing facilities, the Olym-
pic Committee decided to
install a power conditioner.
After a thorough review of
available systems, the Com-
mittee selected the Topaz
Power Conditioner because:

THE OFFICIAL POWER CONDITIONER OF
THE 1980 OLYMPIC WINTER GAMES

68 Circle 68 on reader service card

* It prevents error-causing tran-
sients from reaching the com-
puter.

e It regulates severe voltage fluc-
tuations to well within the com-
puter’s critical tolerance.

The task of transmitting computer-
grade power to a remote location
such as Lake Placid is compli-
cated by the power demands of
television equipment, ice and
snow makers, heaters and other
electrical devices. All these tend
to create noise and erratic volt-
age. The Topaz Power Condi-
tioner stands between these prob-
lems and the Olympic computer,
helping it to provide reliable,
accurate and timely information.

The Topaz Power Conditioner —
A Standard of Excellence for the
1980 Winter Games.

For more information, mail us this ad
along with your business card; circle
the reader service card; or call us:

W
SOLUTIONS TO
POWER PROBLEMS
I

ELECTRONICS DIvV.

3855 Ruffin Road, San Diego, California 92123
(714) 279-0831 — TWX (910) 335-1526
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British develop
220,000-element
CCD imager

Japanese fax
voices (synthetically)
Instructions to user

British array processor
Is bound for U. S.

Cll-HB announces two
microcoded machines,
turns first profit

Electronics/February 14, 1980

International newsletter -

A jumbo-sized, 220,000-element charge-coupled-device imager compatible
with European PAL TV systems has been developed at General Electric Co.
Ltd.’s Hirst Research Centre, Wembley, which will be offering limited
samples over the next six months. Fabricated using a three-level polysili-
con-gate buried n-channel process, the chip is 1 by 1.4 cm (394 by 552
mils). It consists of a matrix of 576 lines—the number operational in the
PAL 625-line TV picture—of 385 elements each. Though the vertical
resolution is comparable to that of a conventional plumbicon tube, the
horizontal resolution is only 67%, the center says. Still, the imager should
readily find applications in small audio-visual cameras, and significantly its
specification was drawn up in collaboration with sister company GEC-
Marconi Communications Ltd. (See also pp. 79 and 143.)

Synthesized speech is included in the latest facsimile transceiver from
Matsushita Graphic Communication Systems Inc., to guide the user in the
proper sequence of operations and in the proper method of recovering from
errors in operation. The synthesizer uses Parcor techniques [ Electronics,
Oct. 25, 1979, p. 63] and is currently implemented with standard chips
and large-scale integrated circuits, rather than with special-purpose chips.
The $7,200 Voice Guide Panfax 7700 receives and transmits standard
metric A-4-sized documents. It operates in nine modes, with transmission
times ranging from 40 seconds to 6 minutes a page for a fine mode,
including the 3 min./page standard of CCITT’s Group II. Matsushita
Graphic is a subsidiary of Matsushita Communication Industrial Co., and
both companies cooperated in the product’s design.

Rather than attacking the U. S. mainframe market head on, Britain’s
International Computers Ltd. is planning to market its advanced Distrib-
uted Array Processor there, front-ended by a large, 2900 series main-
frame. It has set up an Advanced Systems division in Falls Church, Va., as
part of its American subsidiary, ICL Inc., to service business and govern-
ment sectors, concentrating on unique products. Last month, ICL Inc.
bolstered its U. S. effort in small-business systems.

Meanwhile in the UK, ICL has received a letter of intent for a second
DAP from the Science Research Council, to be connected, funds permit-
ting, to a new university network called Starlink. The network, linking
super-minicomputers at six research centers, will be used for data and
image processing. The first DAP, in which a 64-by-64 array of processors is
embedded in the main memory [Electronics, Jan. 17, p.44], is now
scheduled for delivery this spring.

cii-Honeywell Bull says that deliveries of its two latest medium-sized
mainframes will be made before the end of the year. The DPS 7/60 and
DPS 7/70 are bus-oriented and use current-mode logic in their central
processing units. The second pair of products in the company’s Unisys
merged line [Electronics, Oct. 11, 1979, p. 78], both computers use
microcodes to ensure compatibility with the three product lines inherited
by the 1976 merger of Compagnie Internationale pour I'Informatique and
Compagnie Honeywell Bull. Meanwhile, Paris-based Cli-HB has also
announced profits for 1979 of $25 million after deducting government
subsidies, the first time such net results have shown up in the black.
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International newsletter

Bosch’s hot-wire meter Robert Bosch GmbH, the big West German automobile accessory maker,

is developing a microcomputer-based fuel-injection system that is more

accurate than the company’s well-established analog version, the

intake fast, accurately L-Jetronic. Unlike other systems, the new LH-Jetronic system measures
not the volume of the intake air but its mass, which is independent of
humidity and altitude. The current through a thin electrically heated
platinum wire in the airstream measures the amount sucked in directly —
the first time this fast, simple hot-wire metering method has been used in
an auto engine application, according to Stuttgart-based Bosch.

measures car’s air

Hitachi computers to Hitachi Ltd. has received two major orders for computer-based control
systems from China, bringing its total of such orders to 40 computers. One
control power net, system, to be shipped in July, is a $2.1 million monitoring and statistical
rallway In China data-processing system for electric power networks. Built around two
Hidic 80E control computers, it will be used to monitor on line the power
system serving the Peking area and will also monitor power systems
throughout the country and compute statistics on power transmission. The
other system, which will cost $6.25 million and be shipped in December, is
for train traffic control and consists of four Hidic 80Es and two small
computers, the Hidic 08E. Its main task will be to control traffic for the
137-km right-of-way, including 17 stations, between Peking and Ten-
shing. The system will manage freight train traffic, route traffic onto the
main line, and provide traffic information services in Peking.

Plessey turns SAW The Plessey Co. is spinning off its surface-acoustic-wave activity into a
. new company, Signal Technology Ltd., owned equally with the Anderson
actlvity into joint Group Inc., )l;loomﬁeld, Conn. T)Le Swindon-based ﬁglm, say its directors,
venture with U. S. firm  will have the size to dominate the emerging market for SAW devices in
military and professional electronics markets. What’s more, there is a
good fit of skills and products—which include bandpass filters, delay lines,
convolvers, and spectrum analyzers —between the two companies. Both
custom and standard parts will be made, the first of which will be video
filters for TV transmitters and for community antenna television and a
range of bandpass filters in the 70-to-160-MHz band for digital and fm
communications. Signal Technology will cover the European market, and
Anderson will sell the new company’s products in the U. S.

Plessey is also regrouping its microelectronics and its optoelectronics and
microwave activities into a new Solid State division with Melvin Larkin as
managing director. Larkin was formerly chairman of Motorola (UK) Ltd.
and managing director of its semiconductor division.

Addenda Racal Electronics Ltd., whose $149 million in shares bid for Decca Ltd.
[Electronics, Jan. 21, p.55] was trumped by GEC’s last-minute $190
million cash offer has now countered with a bid of $210 million in cash or
shares, in what could be an expensive battle. . . . Intensifying their
cooperation, West Germany’s Siemens AG and Japan’s Fuji Electric Co.
have set up a Tokyo-based 50/50 joint venture, Fuji Electronic Compo-
nents Ltd., to market both companies’ components in Japan starting April
1. . . . Israel increased the export of locally developed electronics items
last year by over 20% to more than $100 million.
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What's gold Who
selling for today? cares!
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Gold-PIater
EDGE-ONT! -Based

PC Connectg DGE-TITE™

x, i PC Cornector. H-Based : ﬁ’

QIKEJECT™™
Low Extraction Fo
DIP Socket

Burn iver _

: [ hout : 1 : : — r

Forget soaring gold prices. Stop worrying about el S We’ve applied the GTH concept to a whole

“adders”. Now you can enjoy good-as-gold congieeiars ™ family of connectors to cut your interconnect

performance . . . without gold. Without gold pit#éés. = costs 33% and more! Across the board. That's
The secret is in Burndy’s patented GTH"® © because they eliminate the need for gold in the

contact system. connector and in the mating component as well.
Proven in thousands of dry circuit applications So forget soaring gold prices. Just check the

and millions of terminations — GTH based performance data. Think of the savings. And

connectors use high-pressure, plastic deformation to contact me for details. Call or write: Joe Bradley,

achieve a gas-tight, corrosion-free contact. A unique V.P. Marketing, ~

contact geometry provides a mechanical interlock Burndy Corporation, St

insuring positive, metal-to-metal contact. Norwalk, CT 06856. "= BURN nY

Offsces o7 principal cihes throughout the Uniled States



GTH-Based
FLEXLOK™
onnector for
Flexible Circuitry
‘]'imd FlatCable -

GTH-Based
DIP Sockets
for Dual In-Line

TYPICAL CONTACT RESISTANCE VALUES (Milliohms)
Atter Environmental Test, at Dry Circuit Levels. (Range of Values Within 99.9% Confidence Level)

|

B'A

!
I
e

« o » =2

GTH Contacts Conventional Geometry Contacts
Environmental Test .

Tin-Alloy Plate 15 Microinch Gold Flash 30 Microinch Gold Plate 50-100 Microinch Gold Flate Tin or Tin-Alloy Plate
Initia! 4.0-6.0 45-133 45-86 44-83 41-120
Thermal Shock 4.0-86 6.0-15.0 50-80 52-72 6.0 150
Humidity 45-70 101-318 50-9.0 49-88 53- 751
Industrial Atmosphere 40-6.0 109-20.3 5.0-20.0 5.0-13.0 28.7 Open Circuit
Gas Tightness 40-65 Not Applicable Not Applicable Not Applicable 4.0 Open Circuit
Thermal Cycling 40-7.0 8.5-155 50-10 46-9.0 4.0 Open Circuit
Durability 4,0 - 5.5 [100 cycles] 10.1 - 12.2 {100 cycles] 5.0- 9.0 [100 cycles] 5.3 - 9.3 [500 cycles) 1 139- 57.9 {100 cycles)
Vibration 4.0-5.5(5-500-5Hz} | 9.0-15.0{10-55-10Hz] | 4.0- 8.0 [10-2000-10Hz] | 5.3 - 9.3 {10-2000-10°Hz] | 4.0 - ﬁﬁ-ss-m Hz]
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Whose MCU does 8-bit jobs on @

AMTI’s S2000 FAMILY, OF COURSE.

With power packed into every square mil
of its tiny frame, our mighty microcomputer
family is saving the day everywhere you look.
From industrial controls on one end of the
spectrum to handheld games on the other, our
4-bit wonder is proving to be as versatile as
it is cost-conscious.

No other low-end, single chip microcomputer
family can handle the jobs Mighty MOS can.
Controlling programmable thermostats for
industry, pay-T V scrambler boxes, fuel gauges
and instrument panels. Running washers
dryers, dishwashers, refrigerators and micro-
wave ovens. And masterminding timers for the
home that will turn on lights, sprinkler
systems and security monitors.

In one application after another, Mighty
MOS is finding more holes in the competition
than Swiss cheese.

WHAT GIVES MIGHTY MOS THE EDGE?

It’s not only powerful enough to take care
of many 8-bit jobs. It’s also crafty enough to
handle many things other 4-bit microcom-
puters can't.

Our tiny champion of oppressed engineers
has a clear edge in I/O, with a choice of LED or
fluorescent drivers; Touch Control; or direct
drive of SCR and Triac. It has a 50/60 Hz timer
or counter, zero voltage crossing to cut down
damaging current surges, and a three-level
subroutine stack.

And Mighty MOS is the only 4-bit MCU
supported by the Tektronix 8002A develop-
ment system. That gives it more programming
muscle, too.

74

MIGHTY MOS IS GROWING FAST.

You can.arde 000s now with built-in 1IKx8
ROMrand i s.0f RAM. And S2150s,
with 1.5K byt Dmibbkesof R AM.
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In a few months, three more Mighty MCUSs will
expand the memory even more and include
features like analog I/0, interrupts and table
look-ups. One of them will be a CMOS
version that can do a lot with very
little power. When they come flying in,
you'll find it easy to upgrade your
system,adding even more power and

unch without adding much cost.

ecause all parts of our family
software are upward compatible.

So let Mighty MOS stretch your

4-bit budget. Just get in touch with
your nearest AMI sales office. California,
(213) 595-4768 and (408) 738-4151;
Florida, (305) 830-8889; llinois,
(312) 437-6496; Indiana, (317) 773-
6330; Massachusetts,
(617) 762-0726;
Michigan,(313) 478-

9339;
o e

= " NewYork,
(914) 352-5333;
Pennsylvania, (215)
643-0217; Texas, (214)
231-5721; Washington, (206)
. 687-3101. Or contact AMI S2000

Marketing, 3800 Homestead Road, Santa Clara
CA 95051. Phone (408) 246-0330.

YOULL FIND IT ISN'T HARD TO BE A
HERO WITH MIGHTY MOS ON YOUR SIDE.

AMI

AMERICAN MICROSYSTEMS, INC.

-

»
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MOUNT

AN ATTACK ON

ASSEMBLY COSTS

WITH R-OHM'’S NEW FLOW-SOLDERABLE CHIPS

Now you can slash your assembly costs
and create thinner, smaller, more reli-
able products at the same time. How?
With our new flow-solderable re-
sistor and semiconductor chips.

Start using both sides
of your PC boards

Hundreds of these new chip com-
ponents can be attached to either side of
your PC boards in seconds. Already in
widespread use in Japan, these compo-
nents have fostered the development of high-
speed magazine loading and tape and reel
attachment methods. Once attached, the chips
can be flow-soldered along with axial or radial-
leaded components. Together, these develop-
ments are making dramatic reductions in as-
sembly and labor costs possible.

Nearly 200 chip resistors (1/16W) can
be mounted in just four square
inches. This great density,
coupled with the fact that the
chips can be mounted on both
sides, drastically reduces PC board
size. The end result is thinner,
smaller, lighter products that cost less
to produce. In addition, the ability to
mount chips opposite IC's provides per-
formance improvements. And, standard-
ized dimensions are making board layout
and product design faster and more straight-
forward.

Make a solid connection
to reliability

Flow-soldering directly to the chip instead of to
leads provides a solid, more dependable
connection — a connection you can trust even
in the most severe environments.

R-Ohm already offers a wide variety of depend-
able chip components. Chip resistors are avail-
able for 1/16, 1/8 and 1/4W applications with
2%, 5% and 10% tolerances over a wide range of
ohmic values. Chip transistors and diodes are
offered for a variety of functions and applica-
tions. Many more components are on the way.
This new generation of chips will alter forever
the way you design, package and handle
resistors and semiconductors. The impact may
even change your mind about assembling
offshore.

R; ohm

QUALITY - RELIABILITY

TWX: 910-595-1721.

R-OHM Corporation, 16931 Milliken Ave., P.O. Box 19515, Irvine, CA 92713
(714) 546-7750. Central offices: (312) 843-0404. Eastern offices: (215) 337-8877.

A CONSTANT FORCEIN ACHANGING WORLD

Circle 256 on reader service card



ONE (GIGAHERTZ

ReEALTIME BANDWIDTH

See what you've

never seen before.

Now Tektronix proudly announces its
new 1 GHz real-time scope, the 7104.
Rise time: 350 ps. Plus a 10mV/div -
1V/div vertical sensitivity,and a 20 cm/ns
writing rate so any signal, single-shot or
repetitive, can be seen and photo-
graphed. A window into a world previ-
ously invisible.

As part of the Tektronix Plug-In family,
the 7104 is compatible with 7000-Series
plug-in units. Including several new
ones that take the 7104 to the limits of its
specifications. In addition, the 7104
opens a whole new world of techinology,

7104 0SCILLOSCOPE

INTENSITY

Tektronix

ouYPUTS
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both in circuit design and crt operation.

Throughout the history of science, im-
portant discoveries have been made pos-
sible by similar advances in instrumenta-
tion. We believe the 7104 represents such
an advance.

The Tektronix 7104 Plug-In Oscillo-
scope. See what you've never seen before.

Tektronix:

COMMITTED TO EXCELLENCE

Far literarure, call (800) 547-1512 toll free.

|




Color TV camera using
CCD imager chips

gets first sale

by Charles Cohen, Tokyo bureau manager

Sony beats others to market
with very small but costly
two-chip commercial product;
consumer unit is further off

The start of sales of the world’s first
commercial color TV camera using
charge-coupled-device imager chips
supports the frequent forecasts that
these devices will soon supplant vidi-
cons in small color cameras.

The initial sale of the cameras,
made by Sony Corp., is to All
Nippon Airways, which will install
them in the cockpits of its 13 747s to
allow passengers to view landings
and takeoffs. Earlier, Sony supplied
the airline with single-pickup vidicon
cameras for installation in its Tri-
stars, but the tube cameras are too
large for the more crowded 747
cockpit.

Smaller. The new camera, includ-
ing the control unit attached to its
rear, is only 68 millimeters wide by
75 mm high by 198 mm deep (2.7 by
3.0 by 7.8 inches), excluding the
lens. In contrast, its vidicon camera
is 113 mm wide by 127 mm high by
256 mm deep and has an external
camera control unit 191 by 173 by
345 mm.

Although at $10,500 the new
camera’s price is high, it is about
7.4% less expensive than that of the
vidicon camera. What’s more,
images up to 100 times brighter than
those producing saturation output do
not cause blooming, making it possi-
ble to include a sunset and the inside
of the cockpit in the same scene.
Further, extremely bright light can-
not permanently burn the CCD chip,

Electronics / February 14, 1980

though there is a constant danger of
vidicon targets being damaged in
this manner.

Sony will sell the new camera to
other customers for professional ap-
plications, but volume sales will have
to wait until the company develops a
low-priced camera for the consumer
market. The key will be a moderate-
ly priced single-CCD imager with
about double the pixel density of the
present device.

For improved sensitivity and reso-
lution, the new camera uses two
imager chips, one to generate the
green signal and the other to gener-
ate the red and blue signals (see
figure). Sensitivity is high because
an entire chip is used for green—a
stripe filter is not required —and
green light generally contains most

of the energy in images.

The two chips are offset horizon-
tally by one half the horizontal pixel
pitch, and sophisticated signal-
processing techniques are used to
increase resolution to a value almost
as high as what could be obtained
with a single chip having twice as
many pixels along each horizontal
line. Thus a measured optical resolu-
tion of 280 test-pattern lines per
picture height is obtained even
though there are only 245 pixels
across the width of each sensor. The
measured vertical resolution is 350
lines from 492 pixels.

The CCD imager chips use an
interlined geometry in which each
cell includes both sensor and storage
functions. The storage elements
form ccD vertical shift registers at
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Eye in the sky. Sony's cockpit-mounted color TV camera for passengers’ viewing of takeoff
and landing uses two CCD imagers and signal-processing circuits to improve resolution.
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one end of the chip. The signal from
all sensors is shifted into the vertical
shift registers during the vertical
blanking interval, and then repeated
transfers of the signals in the vertical
and horizontal shift registers provide
each field of the TV signal.

There are 245 cells horizontally by
492 vertically, with each cell 36
micrometers horizontally by 14 um
vertically. This arrangement gives an
optically effective area of 8.8 mm
horizontally by 6.8 mm vertically
(346 by 271 mils) on a chip 10.6 by
9.1 mm (417 by 358 mils) —which
matches the ¥s-inch optics.

Sensitive area. Because of the
complexity of each cell, the size of
the sensor is limited to about 17% of
the cell area. Bias to provide a poten-
tial well under the blue area is
provided by a transparent polysilicon
layer overlying the sensor oxide, with
the thickness of the, polysilicon
tailored to improve the blue sensitivi-
ty. Reflections at the air-polysilicon,

polysilicon-oxide, and oxide-silicon
interfaces cancel in the blue region.

Sony says that the signal-to-noise
ratio is 43 decibels for a scene illu-
mination of 500 lux and the lens
opened to f2. At maximum sensitivi-
ty, the S/N is 33 dB for a scene
illumination of 100 lux and a lens
opening of f1.6.

By readying its camera, Sony has
beaten out the competition. Of those
working on video cameras using sili-
con imager chips, Nippon Electric
Co. promises a CCD consumer unit
by April 1, 1981 [Electronics, July 5,
1979, p. 67]. Also at work on CCD
cameras are RCA [Jan. 19, 1978,
p. 33] and Toshiba [July 20, 1978,
p. 63]. On the other hand, Hitachi is
well along with an MOS-sensor cam-
era [Sept. 28, 1978, p.68], and
Matsushita has developed a small,
light prototype camera based on a
single sensor chip having a thin-film
heterojunction as the photoconduc-
tive layer [Jan. 31, 1980, p. 62].

Great Britain

Personal computer looks to open up
the market with an ultralow price

Acting on a belief that there’s a big
consumer market for a truly low-cost
personal computer, British electron-
ics innovator Clive Sinclair has come
up with one of the lowest-priced
units yet. A book-sized machine
called the ZX80, it sells in England
for under 100, or some $225.
The first product from Sinclair’s
new company, Sinclair Research
Ltd., Cambridge [Electronics, Sept.
13 p. 72], it is based on a Z80
microprocessor. It looks like a
programmable calculator without a
display, is 9 by 2 by 7 inches, and
weighs 12 ounces. A power-supply
module, costing $20, is extra.
Others. This is not the first
compact educational Z80-based mi-
crocomputer. SGS-ATES, for one, has

Opener? Sinclair Research hopes to open
up the personal computer market with its
ZX80: based on a Z80 microprocessor, it
costs only $245 with power-supply module.
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a unit the size of a coffee-table book
aimed at a more traditional instruc-
tional market. But “we reckon we
are three to four times cheaper than
anything else,” says Sinclair, who
has his eyes on household use, for
people who want to get a grip on the
elements of computing.

Therefore the ZX80 uses the
Basic high-level language supported
by a firmware interpreter and comes
with a specially prepared Basic
programming course. “I hope it will
remove some of the mystique of
computing for a great many people,”
Sinclair says.

Deliveries in the UK will be
started next month and the machine
will be introduced in the U. S. short-
ly thereafter. Kits are being sold, at
about $170 (without the power-
supply module), through another
Sinclair company, Science of Cam-
bridge Ltd.

Cutting costs. To bring the cost to
a level that might prize open a
consumer market, Sinclair has cut
every corner—though, he adds, “not
at the expense of reliability,” a
lesson he learned the hard way with
his first pocket calculator. To start
with, the ZX80 plugs into a TV
acrial to display on a conventional
television set 24 lines of up to 32
black characters each on a white
background, thus eliminating the
need for a display of its own.

Similarly, programs are stored on
a conventional houschold cassette
tape recorder. In addition, to keep
costs down, Sinclair opted for a fully
sealed touch-sensitive keyboard that
is rugged and reliable but may take a
little getting used to.

Internally, everything has been
done to keep the component count
low. The display generator circuitry,
for example, has been eliminated
and the task dumped onto the micro-
processor, which therefore has to be
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fast. Consequently, the company
chose Nippon Electric Co.’s Z80A.
Even so, the screen flickers every
time a number is keyed in, but, says
Sinclair, “that’s a small price to
pay” for the reduced cost.

Keywords. Like other microcom-
puter makers, the firm could have
opted for Microsoft Basic. But it
wanted to build certain features into
its machinery—in particular the
ability to enter an instruction, such
as load or print, by a single
keystroke, to speed program entry.

The compressed instruction cod-
ing has another advantage, as it
occupies less space in the relatively
small, 1-kilobyte random-access
memory that comes as standard. As
a result, Sinclair says, “it’s equiva-
lent to 4 kilobytes in a conventional
computer.” The memory can be
expanded by up to 3 kilobytes.

The operating system also has
powerful editing facilities, and every

statement line is checked for syntax
as it is entered at the bottom of the
screen, so that only syntactically cor-
rect lines can be added to the pro-
gram list at the top. A marker inden-
tifies a syntax error.

Sinclair’s design team, which
worked with him on his program-
mable calculators, has managed to
pack the Basic interpreter, character
set, operating system, and monitor
into a single 32-K read-only memory.
Interpreters for other languages can
thus be accommodated by changing
the ROM and adding a new keyboard
overlay to change key functions.

Still to come is a printer interface,
a mathematics package with ex-
tended Basic, and an extensive range
of applications programs. Sinclair is
hoping that software houses will
cash in on the market he is trying to
open by offering already existing
packages to run on his firm’s hard-
ware. -Kevin Smith

West Germany

Nixdorf introduces systems family
for distributed data processing

As if to accentuate its strong posi-
tion in the market for decentralized
data-handling equipment, Nixdorf
Computer AG is launching a family
of distributed data-processing" sys-
tems—a family with which the West
German firm is competing head on
with International Business Ma-
chines Corp.’s 8100 Information
System. The result is a 600-man-year
software and hardware development
effort, the three models in the 8860
series draw heavily on the know-how
the Paderborn-based company has
gained with the more than 1,500
decentralized systems it has already
installed.

Aimed primarily at medium-sized
and large enterprises, the communi-
cations- and network-oriented 8860
rounds out Nixdorf’s existing com-
puter arsenal. The present lines
consist of the 620 and 8850 data
collector and preprocessing systems
and the 8870 series of autonomous
office computers.

‘82

These three established families,
plus the new entry, give the company
a decided edge over the competition,
it says, in that they handle all essen-
tial tasks for decentralized data
processing.

Strong points. For the user, the
significance of the 8860 manifests
itself in several ways. For one,
communications between the various
remote systems and work stations in
a network need not occur by way of
a host computer, which means that
nonhierarchical organizations can be
configured.

What’s more, the remote systems
and stations can each develop and
compile programs. But the 8860 can
also be programmed and controlled
by means of down-line loading from
a central computer; that way, a
computer center can keep tabs on
network operations.

Other positive features are the use
of the widely employed Cobol lan-
guage, an extensive package of

licensed programs and applications
software, and a broad range of
peripheral equipment, says Reinhard
Mix, who is responsible for 8860
product planning.

Of particular note is the remote
diagnostic feature. With this capa-
bility, a remotely installed system
automatically informs a service com-
puter at a Nixdorf diagnostic center
about any existing or impending
defects in its subsystems. Using the
diagnostic data, service personnel
analyze the defect and phone in
instructions on how to correct it to a
technician. More than half of all
possible malfunctions can be taken
care of in that way, Mix says.

The family’s three systems are
software-compatible, and each mod-
el can operate either as an autono-
mous unit or in combination with the
others. In a hierarchical network, the
higher-ranking computer may be a
host system or a member of the 8860
family.

Two-processor CPUs. The central
processing units are based on a twin-
processor architecture. One proces-
sor carries out the instructions; the
other controls the data flow on the
internal channel and sends the next
command to the instruction proces-
sor while the latter is executing the
previous command. Such overlap-
ping considerably speeds up comput-
er operations.

The three systems, in descending
order of memory capacity, expanda-
bility, and performance, are the
8860/40, 8860/30, and 8850/5. The
model 40 has a magnetic-disk stor-
age capacity ranging from 26 to 264
megabytes and a main memory ca-
pacity of 256 to 1,024 kilobytes. It
accommodates up to 16 communica-
tions lines.

The model 30 features a disk stor-
age capacity of 26 to 132 megabytes
and a main memory capacity of 256
to 512 kilobytes. It comes with up to
12 communications lines.

Processing power. The models 30
and 40 come in fixed- and remov-
able-disk versions. In their basic
configuration, they already contain a
floppy-disk drive with dual-sided
diskettes. As for processing power,
the two are roughly equivalent to
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SCIENCE. “SCOPE

A new microwave sensor will allow military weather satellites for the first time
to "see" through clouds to monitor meteorological conditions below. The instru-
ment will scan a 1300-kilometer field of view every 1.9 seconds from an altitude
of 450 nautical miles, sensing microwave radiation energy reflected from ice,
land, and clouds. It will detect rainfall, ice masses, ocean wind speeds, soil
moisture content, and other conditions, and relay compiled data within minutes
nearly anywhere in the world. The information will help commanders of land,
sea, and air forces in their planning of operations that depend on accurate
weather forecasts. Hughes, under a U.S. Air Force contract, is to build one
prototype and develop computer software for ground processing.

A unique "picture-taking" system comprising five separate sensors -will help the
U.S. Air Force evaluate which imaging methods may be most useful for advanced
airborne applications. The Hughes-developed system consists of one sensor that
sees only visible light, another that measures thermal radiation (heat), two
active laser systems that detect the amount of reflected light, and a milli-
meter-wave radar. Variations in the gray tones of panoramas made by the sen-
sors, particularly in those made at night and during inclement weather, reveal
the advantages and disadvantages of each,

Military pilots may get help in locating ground targets from far away with a new
electronic process that examines TV-like imagery and selects potential targets.
The technique, called automatic target cueing, is designed to enhance the per-
formance of such imaging devices as forward-looking infrared (FLIR) systems. It
would free pilots from having to study imagery and allow them to concentrate on
planning evasive action or performing other tasks. The Hughes approach checks
full-frame pictures for likely targets and then further analyzes these high-
lights for classification. Automatic target cueing has been made feasible by
advances in microcircuitry and pattern-recognition techniques.

"High technology" best describes the products, environment, and production pro-
cesses of the manufacturing division of Hughes Electro-Optical and Data Systems
Group. Our major programs include laser rangefinders and designators, thermal
imaging systems, and missile launching systems., We have immediate openings for
experienced or graduating engineers who seek the challenge and satisfaction of
advanced production methods, including computer-aided manufacturing. Send your
resume to Dan 0'Daly, EDSMD Professional Employment, P.0. Box 92746, Dept. SE,
Los Angeles, CA 90009. Or call (213) 641-5510 collect. Equal opportunity M/F/HC.

Saving money through enerqgy management and preventive maintenance has been made
easy by a hand-held infrared viewer, according to a leading zipper manufacturer.
The Talon company reports that a Hughes Probeye® viewer helped save $96,000 in
less than a year by pinpointing energy losses due to such problems as leaks in
steam machines. The Probeye viewer creates pictures by sensing heat radiated by
objects. An operator merely turns on the viewer and looks through the eyepiece.
Warm areas appear much brighter than other objects in the surrounding scene.

The device can distinguish temperature differences as small as 0,10C.

Creating a new world with electronics

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 90230
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TEMPERATURE
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MOXIE AND TFT

+ TCR slopes from 4% to 300%/°C
« Temperature range ~20°C to + 140°C
» 1% precision tolerance available
» High reliability, excellent lifetime stability
» Direct device to device interchangeability
» Fast thermal response Time (approx.
.5 sec)
« Standard TO-18 and TO-92 packages

CANADIAN THERMOSTATS AND
CONTROL DEVICES LTD.

8415 Mountain Site Avenue
Montreal P.Q. H4P2B8
(514) 739-3274 TELEX 05-25277

Also manufacturing a complete line
of bi-metallic switching devices
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IBM’s top-end 8140, Mix says.

The 8860/5 features two diskette
drives, each with a 600-kilobyte
capacity, and a2 main memory of 192
kilobytes. It has one communications
line to connect it to a larger system.

The key components in the main
memories are 16-K MOS random-
access memory chips supplied main-
ly by U.S. firms. Access times for
these devices are typically about 360
nanoseconds.

Communication. Depending on the
model, the communication lines can
accommodate 2, 16, or 32 work
stations. The data flow takes place at
9,600 bits per second, and the proto-
col may ‘be bit- or byte-oriented.
Communications processors help re-

Purchase prices range from about
$15,000 to roughly $300,000, de-
pending on configuration. The fami-
ly will eventually be offered in the
U. S., and Nixdorf’s American sub-
sidiary contributed marketing needs
to the 8860’s development.

A broad range of peripherals is
also available. For use at the work
stations, the spectrum includes a
100-character-per-second bidirec-
tional matrix printer, a 2,000-char-
acter display (25 lines of 80 charac-
ters each), and a 45-line-per-second
letter-quality printer. For central
applications, there are line printers
with speeds of 300 to 1,200 lines per
minute, magnetic-tape units with
nine tracks and 800 or 1,600 bits per

duce the work load on the central inch, and various punched-card
processing units. readers. -John Gosch
Great Britain

Single chip realizes LC video filter
using five gyrators and capacitors

One of the few remaining parts in
the color television receiver to defy
attempts at integration, the tuned-
circuit section of the video amplifier,
has now been reduced to a single
bipolar integrated circuit. The IC,
which has been three years in devel-
opment at Philips Research Labora-
tories, Redhill, Surrey, replaces an
LC filter comprising 20 discrete
components—coils, capacitors, and
resistors—that are bulky and rela-
tively expensive and need to be indi-
vidually screened and aligned.

Instead, the new chip, which
comes in a 16-pin plastic package,
requires no tuning or alignment, has
a Q factor that is stable with temper-
ature, and is suitable for mass
production. Two versions, one for the
European PAL television system and
the other for the UK, have been
made. However, no production deci-
sion has been made so far, says
Gordon A. Wilson, who heads the
development team.

Bypass. Attempts to integrate
filter sections have been blocked till
now by the problem of producing an
integrated inductance. Wilson and

his colleagues bypass this obstacle by
using a gyrator connected to a
capacitor. The gyrator makes the
capacitor function as an inductor by
reversing the roles of voltage and
current. The complete video filter
uses five gyrators terminated by
junction capacitors, with the voltage
dependence of the latter exploited
for tuning.

The filter works on the composite
sound and video signal produced
after the very high- and ultrahigh-
frequency tuning and detection
stages. It therefore has to work only
up to 6 megahertz, just about the
practical limit for the gyrators.

Separating the signals. The filter
strips off the intercarrier sound in a
two-stage sound trap. The signal is
then applied to a single-gyrator reso-
nator to separate luminance and
chrominance signals. In the sound
channel, a bandpass gyrator pair
provides the necessary selectivity.

The chip, described at this week’s
International Solid State Circuits
Conference in San Francisco, is 11
square millimeters (17,050 square
mils), uses standard bipolar technol-
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Oregon Software Introduces

The Pascal
Software Tool

OMSI PASCAL V1.2~

We at Oregon Software are pleased to announce that V1.2, our improved version of
Pascal-1, is now available. The value of Pascal in computer software design is becoming
widely recognized, and our V1.2 version contains significant enhancements in ease of
operation and reliability.

A comprehensive tool:
DESIGN — — — In a single, carefully-designed package, Pascal V1.2 is
the tool you need for each stage of software development.

CODE & V1.2 Pascal compiler:
COMPILE — — —| Pascal V1.2 has a fast, highly reliable compiler to give
you executable code quickly.

V1.2 symbolic debugger:

TEST = j The symbolic debugger traces source statements and

variables and includes breakpoints and other interactive

N / features.
V1.2 profiler:

A MEASURE — — — The profiler lists statement execution frequencies so you
can streamline your code for speed.

N N_ wsal NS/

OPERATE & | | R it ey Bors a2
1 MAINTAIN s 4 t ‘ :

RSX-11, or IAS operating system. Object executes on

\ ) any PDP-11, LSI to VAX, with more target machines

to follow.

Oregon Software guarantees the performance of Pascal V1.2. We also include in the
purchase price our technical support during the first year of operation.

Write or call for more details about Pascal V1.2. Ask to see our user manuals, example
programs, and benchmarks.

PDP, RSTS/E, RSX, VAX, and 1AS are trademarks of Digital Equipment Cosporation.

Oregon
Software

2340 S.W. Canyon Road * Portland, Oregon 97201 * (503) 226-7760 « TWX: 910-464-4779

INTERNATIONAL DISTRIBUTORS

Australia: Sydney; Canada: Vancouver; England: Stafford; Japan: Tokyo;
Network Computer Services Valley Software Hourds Computing Ltd. Rikei Corporation
380-3677 (604) 524-9741 0785-44221 03-345-1411
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ogy, incorporates 567 components,
and dissipates 650 milliwatts. An
earlier fully operational video gyra-
tor filter was discussed two years ago
at the European Solid State Circuits
Conference but was not suitable for
volume production, as its perform-
ance varied from batch to batch.

Tuning the gyrators. *“‘Production
spreads of resistors and capacitors
can cause the resonant frequency to
vary by up to 20%,” Wilson says.
Therefore his team has added an
auxiliary gyrator that tunes itself
and the other five gyrators on the
chip using a crystal oscillator in the
TV color decoder as a stable frequen-
cy reference. Since the crystal oscil-
lator is normally used to restore the
color subcarrier to the incoming
video signal, the auxiliary gyrator,
too, is set to nominal resonance at
the color subcarrier frequency.

At resonance, a 90° phase shift
occurs in the gyrator that is used to
produce a control voltage by com-
paring its incoming and outgoing
signals in a phase comparator. The
phase-deviation signal is amplified
and smoothed to give a capacitor
bias potential that tunes the gyrator
to the reference frequency. This bias
can also be used to control the other
gyrators because of the close match-
ing of the components.

Temperature-induced frequency
drifts are also compensated for auto-
matically. The resulting temperature
dependence is 0.006%.

Matching components. Even closer
matching is called for in the sound
trap section needed to remove the
intercarrier sound signal from the
video-recorder teletext output. “The
sound trap needs to be accurate to
about 0.5%, implying component
matching to a similar accuracy,”
Wilson says. “Resistors are placed
close together with the same orienta-
tion and are generously dimensioned
with large contacts. This minimizes
the effects of sheet resistance varia-
tions across the chip.”

To avoid crosstalk between the
various filter signals, the group made
extensive use of computer simula-
tions. As a result, says Wilson, *‘sev-
eral problem areas were revealed
and cured by rerouting.” -K. S.
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Oh, oh! See the red light?
It means SCOUT does o
not feel good. That can
sometimes happen with
minicomputers.

Oh, dear. This will cost
a bundle to fix, won’t it?

No, no. SCOUT has
ISOLITE! It lights a red
light to tell which board
is bad. Bad board!

,‘ So all you do is

= with a spare quarter card.
It does not take a computer

genius to make SCOUT run again. All

it takes is three minutes.

Think how much money the OEM

and the end user will save!
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You should buy lots of SCOUTS
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And save more time and money than you ever
imagined. It’s all in our how-to-save-on- mainte-
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In the entireuniverse of ATE,
onlyone board tester
istrulyuniversal.

Introducing Series 70 from
Fairchild. The first true hybrid
PCB test system. Most board
test systems today are designed
for either analog or digital testing.
But Series 70 offers digital, ana-
log, functional and bed-of-nails
testing. All in one system.

And since most of today’s
PCBs contain both digital
and analog components, it
makes sense to get the system
thatdoesitall.
SERIES 70.

And with Series 70, you also
get your choice of fixturing
systems—universal, edge con-
nector, or optional vacuum-
operated bed-of-nails interface.
ALL THIS AND
5 MHz TOO.

Most popular board testers run
at relatively slow data rates.
Series 70 operates at 5 MHz
across all digital pins in parallel
and collects probe data at full
test speed.

clarity to reduce programming

time, simplify program main-

tenanceandimprove test quality.
All of which translates into

substantial time and money

savings for you.

CO

SUPPORT — WHEREVER
YOUNEEDIT.

Fairchild backs up Series 70
with hands-on training at any
of our centers. Or, we'll have
atraining team cometo you.
After training, our

UNCOMPROMISED

FLEXIBILITY.

There's virtually no limit
to theflexibility of Series
70. ltcantest hybrid
boards without com-
promise because it
was designed fromthe
ground up as a hybrid
system. Not a system
modified to test hybrid

—_—

applications group gets
you running. They'll
apply their experience
toyourtesting problems
and help you develop
your own programs.

To keep you going,
we have the industry’s
largest field service
organization, with over
20 major service

boards.

It also offers user-oriented
software, a highly convenient
fixturing system and superior
fault-isolation techniques. All
the things necessary for match-
ing the performance of today’s
digital, analog and hybrid printed
circuit board assemblies.

TEST THE BOARD,

DON'T FIGHT THE SYSTEM.
You don't have to fight to inter-
face additional instrumentation
to the Series 70. It has two IEEE
488 buses, so itaccommodates
more instrumentation than other
test systems. And it's not
restricted by instrument type

or model. So you can use

your favorite multimeter, spec-
trum analyzer or power source.

Series 70's high-level pro-
gramming language helps the
system adapt easily to all makes
and models of instrumentation.
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In addition to its super system
speed, Series 70 offers faster,
more accurate fault isofation.

It features multiphase clocks,
which let you program timing
incrementswith20nsresolution.
And its new dynamic current
measurement technique lets
you track bus-related faults at
full system speed.

SOFTWARE THAT SPEAKS
YOUR LANGUAGE.

Series 70 offersthe mostflexible,
easy-to-use software of any
board test system, thanks to
MEDIATOR. It's a high-level
English-like language that lets
you write programs in a conver-
sational test program language
rather than lower-level code.

It's not only high-level, it's
multilevel, so you can easily
write board programs. And it's
structured for modularity and

centers throughout

the world.

For more information on
our new Series 70, call or write: -
Fairchild Test Systems Group,
299 Old Niskayuna Road,
Latham, New York 12110.
Telephone: (518) 783-3600.
TWX: 710-444-4968.

FAIRCHILD
TEST SYSTEMS GROUP

The
irst fa
of ATE.
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A Texas Instruments custom Solid State Software”
module is simplifying the business of keeping
track of the world’s best athletes at Lake Placid.

We can do the same for you...

OLYMPIC
SCORING
MODULE

ne 19

within minutes

the scoring proc ( >
ule, operators will Yeariin onty oge day of training how?
enter distances, times, stle point, and retrieve i‘e;lsu

T A e
& 2 L
’
3 : >
riL, « . 7




Simplify your business.
Increase the productivity of your people.

Within seconds, Olympic officials at
Lake Placid will be able to perform
complex, computer-like calculations to
audit results of competitive events.

They’ll have at their fingertips the
remarkable computational power of a
TI Programmable 59 calculator. And,
they’ll be able to use it with ease be-
cause of a small, cube-shaped memory
module that has been specifically cus-
tom designed to do the job for them —
with little experience or training on
their part.

Texas Instruments can do the same
for the people who work in your com-
pany — at a cost and in quantities low
enough to surprise you.

We've done it for lots of others.

» Pilots of complex Harrier combat

aircraft fly with TI Programmable 58C
calculators strapped to their legs. The
calculator’s custom-built module re-
places a flight manual that contained
hundreds of pages of tables and graphs
used to determine vertical lift, range,
fuel consumption, and other technical
data.

+ Oil exploration teams are using a
custom module to simplify the complex
procedure of properly positioning off-
shore drilling rigs.

» A truck manufacturer has replaced
the charts, graphs, and lengthy slide
rule computations its dealers had been
using with a TI programmable calcula-
tor and custom software module.

As different as these applications
are, they represent only a few of the
wide range of uses in which Texas
Instruments custom Solid State
Software™ modules are being used to
tailor the powerful TI-58C and TI-59
calculators into easy-to-use, specific ap-
plication machines.

Plug-in custom software simplifies
complex tasks at low cost.

Custom modules for the TI-58C and
TI-59 decentralize the analytical and
computational power of the computer
...not only for Olympic scorers, combat
pilots and petroleum engineers. .. but
also for many other Texas Instruments

customers in business, government
and industry. They allow the user to
process data and handle complex calcu-
lations that would normally require ac-

cess to a central computer system.

Aodule
/nap-on cover

Designed for use with the TI-58C
and TI-59 programmable calculators,
custom plug-in modules contain pre-
written programs developed to cus-
tomer specifications. Each module
contains up to 5,000 program steps, the
equivalent of a multi-card library of
magnetic cards. Even though the cus-
tom modules contain complex
software, they are relatively inexpen-
sive to produce and production runs of
as few as 250 modules are feasible. In
addition to module development, Texas
Instruments offers equipment, train-
ing and advice to its custom Solid State
Software customers.

Custom modules provide a low-cost,
mass-producible protectable firmware
medium because they are produced
with the same advanced micromemory
technology used in TI’s standard Solid
State Software library modules for
non-specific applications, available
through T1 retailers nationwide.

TI's versatile programmable
calculators.

Both the TI Programmable 58C and 59
feature TI's standard Solid State
Software plug-in libraries which cen-
tain a wide selection of programs.
These optional , general purpose
libraries are available in a variety of
fields, including engineering, science,
statistics and business.

The TI Programmable 59 has up to
960 program steps or up to 100 memo-
ries and features magnetic card read/
write capability. In
programmable /B
calculators it leads
the field in per-
formance, quality,
and value.

The TI Pro-
grammable 58C
has up to 480

program e T
stepsorupto Ny
60 memo- feag
ries. And it )
has TI’s Con-

stant Memory™ feature that retains
data and program information even
when the calculator is turned off.
More information.

We'd like to tell you more about the TI
Programmable 58C and TI Program-
mable 59 — and how custom software
can be specifically tailored for your
company'’s applications. We'll also send
you information on TI’s unique Profes-
sional Productivity Program. We used
it to get a 25% increase in

creative work from our peo- o
ple and we’ll tell you how

we did it. Send in the cou-

pon today.

%

Texas Instruments
TIPPP MS 5873
P. O. Box 10508

OfikiCompuer | | | \bbock, Texas 79408

and Calculalor
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Texas Instruments technology — bringing affordableelectronics to your fingertips.
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GenRad/Futuredata
delivers Intel, Zilog,
Motorola, Rockwell, R

WE SUPPORT MORE CHIPS

When it comes to developing
development systems that
support more microprocessors,
no one can touch us. Our
universal development system
doesn’t box you in with a
single chip or chip family. Our
system sets you free to design
with any or all of the most
popular processors.

In your smart-product race
through the’80’s, switching
development systems will be
the pits. With our system that
won't be necessary.

WE ADD NEW CHIP
SUPPORT FASTER

Thanks to our unique slave
emulation system we can add
new chips to your system in

a matter of weeks. Remember,
we don’'t make the chips - just
the development system. And
we don’t have to redesign
our system for each new chip
-we just add another slave
emulator. And, that’s all you
pay for. So, we're faster and
more economical, too.

WE SET THE PACE
FOR EMULATION

Ours is the only system capable
of delivering transparent,
non-stop, full-speed emulation




advanced
development
systems

to 10 MHz. And it's the only
system capable of emulating
many different processors
simultaneously.

Transparent, non-stop, full-
speed emulation takes all the
guesswork out of choosing the
right microprocessor for your
application. It allows you to
evaluate each chip thoroughly,
accurately and objectively.

The ability to emulate several
different chips
simultaneously
paves the way %Q
to develop-
ment of smart t
products using
more than one
Processor.

REGISTER OFFSET

DISPLAY WINDOW

STACK
DISPLAY

THREE INDEPENDENT
WINDOWS, EXPAND-
ABLE TO FOUR

TYPICAL 8086 SNAPSHOT

The 2302 Slave Emulator allows you to view
your program in single-step, snapshot or logic
analyzer modes. This view can be formatted
to match your requirements even for the most
complex memory segmentation, interrupt-
driven or multi-processor environments.

WE KEEP YOU
IN THE FAST LANE

Our system has been designed
to make hardware and soft-
ware development fast,
efficient and productive. With
our high-speed CRT, high-
level language programming
and powerful software, things
happen fast - sometimes
instantaneously. Now available
with highly block structured
PASCAL compilers, our system
can cut your programming
time by 50% or more.

GenRad
futurecdata

042800,

2300 Series multi-station networks share disk
and printer with up to eight stations. Each
station is universal and may be ordered with
the software and/or hardware capabilities
required.

WE DELIVER THE MOST
COST-EFFECTIVE
SOLUTION

Lower initial cost, universality
and expandability make our
system a prudent, long-term
investment. Any of our
systems can be upgraded to
network status. By sharing
costly and under-utilized
resources (disks, printers,
emulators, analyzers and even
software) you can stop paying
your designers to stand in line.
Networking can lower your
cost-per-station by 20% or more.

WERE HERE TO STAY

There is no finish in the smart-
product race. To stay ahead
you're going to need flexible,
productive, expandable
development systems and a
supplier with staying power
capable of giving you in-depth,
after-sale service and support.
Ask for a demonstration of
the 2300 Series Advanced
Development System. Sales
and service offices in major
cities.

GenRad/Futuredata

5730 Buckingham Parkway
Culver City, CA 90230

(213) 641-7200. TWX: 910-328-7202.

GenRad/Futuredata universal development systems —
expanding your world of microprocessor-based design.
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“With the kind of performance
expected from Univac computers,
testing ECL prop delays is just plain necessary:”

Mike Drwall 5
Sperry Univac

Alot of ECL goes into every one of Univac’s 1100 Performance is one reason why Sperry Univac
series computers. Mike Drwall knows that. As chose the S357. Reliability is another.
Quality Test Engineer for Sperry Univac’s Semicon- “We use a lot of Teradyne gear heve at SCF, and
ductor Control Facility at Minneapolis, Minnesota, production test requivements demand high availability,
he sees about a million ECL parts every month. because we work our systems around the clock.”
Univac tests every one of them for dc and func- High performance and high reliability. If you're
tional performance on a Teradyne J325. But that’s testing ECL devices, you need both. You get both
not enough. in Teradyne’s S357 Pulse Parametric Subsystem,
“Our ECL parts are among the best devices we designed as a companion to the J325 Digital
buwy,” Drwall says, “but 1 a business where speed 1s the IC Test System.
name of the game, we have to test prop delays as well For more information on the S357, write
as dc and functional performance.” Teradyne, Inc., 21255 Califa Street, Woodland Hills,
To handle the ac testing, Univac uses a Teradyne California 91367, or telephone your nearest
S357 Pulse Parametric Subsystem. Teradyne Sales Office.
Why the S357?

“Right now, we're testing 10k series ECL, with prop
delays of from 1 to 4 nanoseconds. Soon, we'll be get-

ting 100k parts with subnanosecond delays. We chose < » \ \
the S357 because it will handle subnanosecond ECL l&ill [ ' ‘ ‘ E
Just as well as it handles today’s parts.”
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Probing the news

Analysis of technology and business developments

Budget opens seller’s market for EEs

Increase in National Science Foundation outlay as well as record
peacetime request for defense raises specter of shortage

by Ray Connolly, Washington bureau manager

Tucked away in the proposed
1980-81 Federal budget is good
news for electronics engineers and
educators, but disquieting news for
employers.

The proposed 15.5% hike in the
National Science Foundation’s fiscal
1981 spending program to $1.15
billion recognizes at last that U.S.
science and engineering education
and research and development need
a lot more Federal support. The plan
to draw more students into engineer-
ing and the physical sciences, by
providing new funds for cooperative
industry-university programs and
electronic and computer systems
engineering and for upgrading uni-
versity research laboratories with
new computers and instrumentation,
is good news for educators and
equipment vendors alike. “We need
a broader national base for engineer-
ing education,” one deputy to NSF
director Richard Atkinson empha-
sizes, ‘‘so this money will not be
concentrated on places like Caltech
or MIT, but will help build up small-
er schools, too.”

The bad news for Government and
corporate employees of EEs is that
President Carter’s push to raise
defense procurement and research
and development spending by 15.6%
to more than $57 billion is sure to
add to the already existing shortage
of engineers and technicians. And it
will give an inflationary boost to
both salaries and benefit programs
as well.

“NSF’s program sounds great for
1985,” says one project manager at
the Naval Air Rework Facilities in
Alameda, Calif.,, ‘“but that’s not
going to help us find bodies now” to
install, test, and debug improved

Electronics / February 14, 1980

MAJOR REQUESTS FOR WEAPONS PROCUREMENT
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FY 1980 FY 1981 Contractor
ARMY AIRCRAFT |
Advanced Attack Helicopter {AAH) $176.0 $222.0 Hughes
RC-12 Guardrail modifications 43 52.9 Beech, ESL
UH-60A Blackhawk utility helicopter 379.2 (94} 338.6 {80} —
NAVY AIRCRAFT -
€:2C Hawkeye 209.2 (6) 259.5 {6) Grumman
EA-6B Prowler 178.4 (6) 148.3 (3} Grumman
EC-1300 Hercules 98.8 (3) 46.3 (1} Lockheed
F-14A Tomcat 792.1 (30) 804.0 (24) Grumman
F/A-18 Hornet 1,434.0 (28) 1,752.5 (48) McDonnell
P-3C Orion 351.7 (12) 276.9 (8) Lockheed
SH-60B LAMPS 177.7 2208 1BM
AIR FORCE AIRCRAFT 1 —— —
A 10 912.6 {(144) 506.8 (60) Fairchild
B-52G/H avionics modernization 394.4 (31} 323.1 (64} Boeing
B-52G Cruise missile modification 94.8 (22} 122.4 (40) Boeing
€.3A Awacs 378.9 (3) 326.2 (2) Boeing
EF-111A modifications 109.8 (3} 276.9 (12) Grumman
F-15 Eagle 1,053.2 (60) 869.7 (30) McDonnell
F-16 Multimission fighter 1,684.3 (175) 1,919.6 (180} General Dynamics
NATO Awacs (U.S. share} 2431 377.7
ARMY MISSILES
GS RS General Support Rocket System 131.5 (1,764) 181.2 (2,340) -
Helifire Heliborne missile 610 75.6 Rockwell/Martin
Patriot, air defense 543.2 (155} 541.6 (183} Raytheon
U.S. Roland, air defense 308.2 (410) 424.6 (600} Hughes/Boeing
Tow, antitank (2) 54.9 (6,260) 101.1 (12,000} | Hughes
NAVY MISSILES - 1
Harm, air-surface 48.0 150.8 (80) T
Harpoon, antiship 147.5 (240} 180.1 {240} McDonnell
Phoenix, air-air 144.2 (60) 142.7 (60) Hughes
Sparrow, air-air (3) 65.8 (240) 127.5(770) Raytheon/GD
Standard ER/MR, air defense (2} 179.5 {535} 242.2 (535) GD
Tomahawk, cruise weapon system 133.4 (6) 205.6 {20) GD
AIR FORCE MISSILES — e —
ALCM Air Launched Cruise Missile 475.4 (225) 745.8 (480) Lockheed
GLCM Ground Launched Cruise Missile 69.1 187.8 (11) GD
Sidewinder {3) 87.3 (2,050) 46.1 (260) Raytheon/Ford
Sparrow 125.3 (1,320) 121.6 (910) Raytheon/GD
NAVY VESSELS — = e —— =
CG-47 Aegis cruiser 827.1 (1) 1,631 (2) not selected
CV SLEP, carrier modernization 501 530.6 (1) not selected
FFG, guided missile frigate 1,260.0 (6) 1,109.3 (4} not selected
Trident, ballistic missile sub 1,482.8 (1) 1,239.8 (1) GD
T-AGOS, ocean surveiliance ship 35.9 (1) 184.3 (5} not selected
OTHER PROCUREMENT ——
DIVAD Division Air Defense Gun 25.5 260.0(12} not selected
MK 15 Phalanx close-in weapon system 132.6 {(59) 154 3 (62} GD
AFSATCOM, Air Force satellite
communications system 55.1 102.1 GE
DSCS, Defense satellite
communications system 410 1211 GE
(1} includes Marine Corps Procurement (2) includes Navy/Marine Corps Procurement
{3) includes Army/Navy requirements Source: DOD
95



Probing the news

navigation, infrared, and sonobuoy
detection and to work on missile
launch systems on the Lockheed P-3
antisubmarine warfare system. Fis-
cal 1981 money sought for the P-3
modifications rises 44% to more than
$92 million, bringing the program
money back up to the fiscal 1979
level.

Workers needed. Defense Secre-
tary Harold Brown’s request for
record peacetime outlays of $142.7
billion heralds a need for 167,000
more workers in all defense indus-
tries next year for a total of nearly
2.2 million jobs. That 8.2% increase
comes on top of a 5.2% rise this year.

Congress, with its growing contin-
gent of hawks, is threatening to push
those job numbers even higher by
adding more billions to fund Cold
War II. The resultant swelling
demand for EEs ‘“has to severely
strain the credibility” of the Presi-
dent’s 9.5% guideline for salary
increases, says the American Elec-
tronics Association’s Kenneth C. O.
Hagerty. “We hear that a lot of
companies are already ignoring it.”

The Aerospace Industries Asso-
ciation’s personnel specialists note
that *“there are already two jobs for
every person on the market” in the
defense industries. They cite special
problems of companies like Martin
Marietta Aerospace, which report-
edly will need more than 1,600 new
workers for its Air Force program to
begin full-scale development of a
new intercontinental missile, the
MX, whose fiscal 1981 funding
request has soared 88% to $1,568
million.

Beginning salaries for new BSEE
graduates now exceed $20,000—
often more than their professors
earn—according to the Scientific
Manpower Commission, even
though the number of 1979 grad-
uates rose 14% to 12,213 after four
essentially flat years. “But the num-
ber is rising quite rapidly and will
continue to rise,” says Elizabeth
Vetter, a member of the private
commission. “There is a massive
crop of new engineers coming out,”
she notes, *‘but this is and always has
been a highly cyclical business—
with supply usually not synchronized
with demand. At present, younger
engineers are happy and employers

CHANGES IN FEDERAL RESEARCH AND DEVELOPMENT REQUESTS

(in millions of dollars per fiscal year)

are not.” Neither are older engi-
neers, she says, as they press for
higher salaries to maintain the sepa-
ration in pay scales between them-
selves and the new graduates.

R&D money. The NSF’s billion-
dollar budget to stimulate research
and development may not match the
single Air Force MX program, but
it is expected to encourage university
efforts where new basic research can
begin with relatively small outlays.
By nearly tripling to $20 million the
funds to encourage cooperative pro-
grams between industry and univer-
sities, and then adding another $20
million to more than double money
available for upgrading instrumenta-
tion in school laboratories, NSF
director Atkinson expects “further
interaction between basic and ap-
plied programs,” as well as help for
U. S. industries to “maintain a tech-
nical edge in the worldwide competi-
tive environment.”

Overall R&D funding in other
nonmilitary programs remains essen-
tially flat as dollar increases fail to
cover inflation costs. For example:
® National Aeronautics and Space
Administration R&D money gets the
biggest percentage increase—nearly
10% to $5.6 billion—after the NSF
and the Pentagon (up 22% to $16.5
billion), but a significant share of

NONMILITARY PROGRAMS 1980 1981 that will be needed to cover
increased ts to fix problems with
Nationa!l Science Foundation, total 993.8 1,148 SEC EosL P SIS
the Space Shuttle, whose launch has
Computer research 18.2 23.3
Physics 634 128 been postponed to late 1981. New
. ’ ' starts are limited to beginning work
Materials research 68.5 78.6
. ) o on a Gamma Ray Observatory
Electronics, data processing,and systems engineering 176 225 .
Small business/industrial 7.4 18.2 (GRO) satellite for 1985 launch at
. \ .
Industry and university cooperative 7.0 20.0 Maryland s Goddard Space thht
Research facilities and institutions 8.1 20.2 Center’ plus mopey to start fievelop-
NASA 5.114 5617 ment of the National Oceanic Satel-
E— 4919 5106 lite System (NOSS), a joint effort
Transportation 353 379 with the Navy and the Commerce
Cormeres 371 379 Department’s National Oceanic and
All other 6,424 6.942 Atmospheric Administration.
Total 18,175 19,571 The GRO “will improve our knowl-
MILITARY PROGRAMS Air Force Army Navy Defense agencies
1980 1981 1980 1981 1980 1981 1980 1981
Technology base 552 634 459 558 613 773 632 759
Advanced technology base 279 291 141 158 219 162 - —
Strategic programs 1,582 2,716 242 266 369 383 7 8
Tactical programs 957 1,391 1,490 1,593 2,778 2,774 = =
Intelligence and communications 669 919 31 44 101 136 361 473
Programwide management and support 987 1,135 482 612 482 608 79 91
Military RDT&E, total 5026 7,085 2845 3,233 4566 4,836 1080 1,332
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There is a powerful difference between
slave computing and multi-processing. A slave
computer comes with its own memory and I/O.
And it operates in parallel with the host pro-
cessor. On the same bus. And with minimal soft-
ware headaches.

So we've implemented this concept with
our brand new 4/10S (the "S” stands for slave)
to work with our NM4 and LSI-2 as masters.

We made sure the 4/10S is well-equipped
to do just that. A private, 32K byte RAM memory.
Four private I/O ports. A real-time clock. An
extended NAKED MINI¥4 instruction set. Plus,
full access to its master's memory and peripherals.

Working in parallel with a master, up to
four 4/10S computers can process all kinds
of off-loaded tasks. Like communications
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SLAVE COMPUTING:
AN INNOVATIVE ALTERNATIVE
TO MULTI-PROCESSING.

protocol jobs. Process.
control work. Even
complex calcuiations.
All without slowing
down the hosts” own
processing chores.

And our sys-
tem’s software makes
it easy to implement.
Contact Computer
Automation for the labor-saving details. With
good help getting harder to find, you can't beat
it. Not even with a whip.

ComputerAutomation
NAKED MINI. Division

WHERE OEM'S COME FIRST.
18651 VVon Karman, Iivine, California 92713
Tel. {714) 833-8830, TWX: 910-595-1767
Or contact any of our local offices: Phoenix, AZ -
santa Ana, CA - San Diego. CA - Santa Clara,
CA - Orlando, FL - Atlanta, GA - Bensenville,
IL- Waltham, MA - Livonia, Mi - Bloom-

Slave 110

TSI
Wy

Slave 110

Slave 170
— —

Slave 170

ington, MN - Bloomfield. NJ - Greensboro,
NC - Cincinnati, OH - N. Olmstead, O -
Portland, OR - King of Prussia, PA - Pitts-
burgh. PA - Nashville, TN - Dallas, TX -
Howston, TX - Bethesda. MD - Norfolk, VA -
Bellevue, WA - Toronto, Canada
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THE TELEPHONE
DESIGNERS’ COLLECTION

3 OF THE MOST INNOVATIVE
TELEPHONE COMPONENTS
IN THE WORLD

Our designers at Mitel
Semiconductor know the telephone.
That's because they work side by side
with Mitel Telecom engineers. The
application of our semiconductor
technology to the telephone has
produced the most efficiently
integrated phone components in
the world.

The MT4320 Pulse Dialer

The MT4320 allows the rotary dial
to be directly replaced by a push button
pad. This pin for pin equivalent to the
industry standard DF320 has an
operating voltage range of 2 to 7 volts,
250uW operating power dissipation, anc
a stand-by current consumption of less
than 1uA. The MT4320 stores up to
20 digits, has last number redial, pin
selectable line break/make ratio and
pin selectable impulsing rate of 10,
16 or 20 PPS.

The MT4325
Programmable Dialer

The MT4325 has all of the features
of the 4320. In addition it has an audible
key tone and access programming for
automatic dialing pause in redial mode.

| The ML8204 Tone Ringer

This replacement for the telephone
bell, with a minimum of external com-
ponents, provides a pleasant warbling
sound, and interfaces to the telephone
line. The ML8204 has low power con-
sumption, an on-chip regulator, positive
switch-on and is packaged in an 8 pin
minidip.

MITEL SEMICONDUCTOR, we’ve got
the goods for you.

MITEL SEMICONDUCTOR

United States: 1735 Jefferson Davis Highway, Suite 1009, Arlington, Virginia, U.S.A. 22202, Telephone {703) 243- 1600
1223 Westchester Pike, Havertown, Pennsylvania, U.S.A. 19083. Telephone (215) 449-5556.
2321 Morena Bivd., Suite M, San Diego, California, U,S.A. 92110, Telephone (714) 276-3421.
Canada: P.O. Box 13089, Kanata, Ottawa, Ontario, Canada K2K 1X3. Telephone {613} 592-2122, Telex: 053-4596,
TWX: 610-562-8529.
18 Airport Blvd., Bromont, Quebec, Canada JOE 1L0. Telephone (614) 534-2321, Telex: 05-267474.
Europe: Hamilton Road, Slough, Berkshire, England SL14QY. Telephone 0753-36137, 0753-36138, Telex: 847730
Fredericiagade 16, Suite 309, 1310 Copenhagen K, Denmark. Telephone {01) 119302, Telex: 27246
Circle 98 on reader service card Asia: TST P.O. Box 98577, Kowloon, Hong Kong, Telex: 64235-Mitel HX




Probing the news

edge of gamma ray source positions
by a factor of 50 to 100,” says NASA
chief Robert A. Frosch. The NOSS
polar-orbiting monitoring system is
proposed as a limited operational
demonstration of the feasibility of
continuously monitoring in near real
time such aspects of the earth’s
oceans as the surface winds, sea
state, wave height, surface water
temperature, and ice.

® Transportation Department R&D
money includes $85 million—rough-
ly 22% of the total —for the Federal
Aviation Administration, which has
the department’s largest electronics
component, plus much smaller
shares for the Coast Guard and the
Urban Mass Transportation Admin-
istration. Included in the FAA funds«
is $5 million to develop an indepen-
dent Beacon Collision Avoidance
System (BCAS) to reduce the threat
of midair collisions. On the opera-
tions side, the FAA wants $85 million
to begin procurement, installation,
and testing of the Flight Service
Station Automation program in or-
der to speed handling with a compu-
terized system of the increasing
demand for such flight services as
weather data and routing. Another
$52 million is needed, the FAA says,
to complete replacement of vacuum-
tube VOR/ Vortac air navigation
equipment with solid-state hard-
ware. As for the Discrete Address
Beacon System (DABS), the FAA
wants $20 million in the first year of
a multiyear program for replace-
ment of the old air traffic control
radar beacon system with the highly
automated DABS.

® Department of Energy R&D mon-
ies, up only slightly, are discouraging
to advocates of photovoltaics and
other solar technologies. The Carter
Administration’s orientation to near-
term solutions for U. S. energy prob-
lems has produced a cut in funds for
photovoltaics R&D to $140 million in
fiscal 1981 from this year’s $147
million. Moreover, the proportion of
the budget request to be spent in the
new fiscal year—$118.5 million—is
down even further from the fiscal
1980 spending level of $131.5 mil-
lion. Energy Secretary Charles W.
Duncan Jr. says the new photovol-
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taics budget will stress development
of thin films, novel concentrators,
and advanced materials.

Military increase. Carter’s elec-
tion year budget forecasts steadily
rising military spending programs
for electronics and other high tech-
nologies for the next five fiscal years.
While future political events could
alter those estimates, ‘“‘those are the
best numbers we can go by now,”
says one Washington-based military
electronics industry executive, who
admits his company “is scrambling
just like everyone else to recruit
engineers and scientists” in an
already tight labor market. Defense
Secretary Harold Brown has already
told Congress that military spending
is projected to rise steadily by about
12% per year until reaching a $225
billion level by fiscal 1985.

Beyond the major weapons sys-
tems with high electronics content
(see weapons system table), Brown’s
post-budget briefing for the Con-
gress disclosed that many existing
aircraft, ships, and other weapons
already in inventory will be up-
graded with improved electronics.
The Navy fleet rebuilding program
calls for adding 97 new ships over
the next five years—including one
nuclear attack sub each year.

But Brown also disclosed that 46
Knox-class frigates will be retro-
fitted with the SQR-18A long-range
tactical towed-array sonar (Tactas),
an antisubmarine warfare a technol-
ogy that Brown calls *“the most
important surface ship ASW develop-
ment in a generation.” In addition to
the $10 million sought for four more
SQR-18A sets next fiscal year,
Brown wants nearly $23 million to
continue development of the more
advanced Surtass—Surveillance
Towed-Array Sensor System—la-
beled the SQR-19A. It is proposed
for later production and installation
on the more expensive DD-963
destroyer and its DDG-963 guided-
missile variation, as well as the CG-
47 Aegis cruisers and the FFG-7
Perry-class frigates.

Brown also disclosed that the 25%
increase to $221 million in fiscal
1981 for the Navy’s SH-60B light
airborne multipurpose system—the
Lamps Mk III helicopter to be
carried on the Aegis cruisers—
includes $120 million to buy long-

lead-time “items for the first 18
production models in fiscal 1982.
1IBM Corp. is prime contractor for
Lamps, which uses the Sikorsky
Aircraft . Blackhawk helicopter. An
Army cutback in the number of
Blackhawks it purchases, Brown
said, “will increase the Navy’s unit
cost of the Lamps Mk III”—a
program plagued by cost escalation.

Renewed emphasis on tactical
ground and air forces also produces
some major funding increases in the
fiscal 1981 budget requests. The
Army, for example, plans to pick a
contractor next year to produce the
first dozen Division Air Defense gun
systems, known as Divad. Each
consists of twin 35- or 40-millimeter
automated guns and surveillance and
automatic tracking radars mounted
on a modified M48 tank chassis. The
first 12 Divads are budgeted for
$183 million, plus nearly $65 million
more for RDT&E. Brown says the
Army proposes equipping 12 divi-
sions with Divad systems in years to
come.

Growing programs. Examples of
expanding tactical programs cited by
Brown to enhance defense suppres-
sion and command/control/commu-
nications and C*? countermeasures
include:
® More than doubling fiscal 1980
funds of $13.2 million to develop the
joint Navy-Air Force Airborne
Self-Protection Jamming system
(ASPJ to $29 million in fiscal 1981
with another $24 million for fiscal
1982. In addition to proposed Air
Force purchases for its 860 General
Dynamics F-16 fighters [Electronics,
Jan. 31, p.43], Brown says the
Army is looking at the ASPJ system
to provide countermeasures against
radar-controlled weapons for some
of its aircraft.

B A 50% jump to $108 million to
develop the Joint Tactical Informa-
tion Distribution System (JTIDS),
with a rise projected in fiscal 1982 to
$129 million for the jam-resistant
digital information distribution sys-
tem to coordinate ground and air
forces in forward combat areas.

® Tripling funds to $63 million for
continued development of the Preci-
sion Location Strike System (PLSS)
after a sharp cutback this year to

$15 million from the fiscal 1979
level of $87 million. O
99




Probing the news

Solid state

Signal processors spur changes

Now simplifying communications problems, the single-chip
digital devices will move into other areas of application

The general-purpose microprocessor,
nearing its 10th birthday, has clearly
dignified the design of digital elec-
tronics—but in an analog universe.
However, the analog-to-digital gap
could be bridged by a specialized
microprocessor with an architecture
dedicated to analog applications.

The device is the single-chip digi-
tal signal processor, and it is starting
its own miniature revolution.
Though it evolved out of a need for a
single component to fill a variety of
telecommunications roles, its sphere
of influence will expand and also
affect instrumentation, industrial
control, and probably even consumer
electronics.

Indeed, where there is analog
circuitry, there could be a digital
signal processor. Programmed with
the right equations, these devices
replace inductors, capacitors, and
operational amplifiers yet oscillate,
modulate, mix, filter, code, and
decode in real time. And they do so
with crystal-controlled accuracy and
with a circuit-to-circuit consistency
previously unknown to the analog
circuit designer. Recognition and
synthesis of human speech, fast
Fourier transforms, spectral analy-
sis, and other arithmetic-intensive
functions fill out this device’s list of
talents.

Singles club. Four units are being
classified as single-chip digital signal
processors. Joining the earlier an-
nounced Intel Corp. 2920 analog
microcomputer [Electronics, March
1, 1979, p.105] and American
Microsystems Inc. S2811 signal-
processing peripheral [Electronics,
Aug. 30, 1979, p. 133] are voiceband
processors from Nippon Electric Co.
and Bell Laboratories, Holmdel,
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by John G. Posa, Solid State Editor

N.J. The last two devices are being
announced at this week’s Interna-
tional Solid State Circuits Confer-
ence (see p. 138).

There are other ICs capable of
limited forms of signal processing. In
the widest category, these might
include Advanced Micro Devices’
9511 arithmetic processor (but not
the 9512), Signetics’ 8X300 bipolar
microcontroller, and Intel’s new
8087 mathematics coprocessor, an-
other ISSCC entry. Also, single-chip
microcomputers with internal ana-
log-to-digital conversion might suf-
fice. Typical here are AMI’s 4-bit
S2200, Intel’s 8022, and Motorola’s
upcoming 6805R2. This class of
device would either be slow or
require a master microprocessor.

The mark of a genuine digital

signal processor is its raw number-
crunching capability. It has to add
and multiply furiously, even to the
extent of giving up luxuries like
interrupts and branches if necessary.
After the analog signal is converted
into digital form, it is processed in
real time and sent back out into the
real world, usually through a digital-
to-analog converter. According to
Nyquist’s theorem, sampling must
be done at twice the highest frequen-
cy of interest. At 8 kilohertz, the
frequency chosen for pulse-code
modulation of voiceband signals,
that leaves just 125 microseconds for
intersample processing. And real
time means the device must be fully
prepared for each sample.

An often-used benchmark for con-
ventional microprocessors is the time

OMPARISON O P D A PRO OR
Feature AMI {S2811) intel (2920) Nippon Electric Bell Labs {DSP})
Technology V-MOS n-MOS/E-PROM n-MOS n-MOS
Die size (mil?) 40,401 47,089 44,088 106,175
Package pins 28 28 28 40
Supplies (V) +5 +5, -5 +5 +5
Power dissipa
tion (W) 1 0.8 0.9 1.5
Program 250 17-bit 192 24-bit words| 512 23-bit 1,024 16-bit
memory words of ROM of E-PROM words of ROM words of ROM
Data RAM 128 16-bit words | 40 25-bit words 128 16-bit words | 128 20-bit words
memory | ROm 128 16-bit words 512 13-bit words
Instruction 300 (multiply, 400 (shift, add, 250 (muttiply) 800 {multipiy
time (ns) add, store) store) and accumulate)
Second-order
filter sections
at 8-kHz sample 50 19 55 39
rate
Unique FIFO input, a-d and d-a stack parallel bus to
hardware scratchpad RAM converters access real-time
| program ROM
Development real-time in software simu n.a assembler
support circuit emulator lator, assembler
Source’ ELECTRONICS
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required to sort a list of numbers.
For the digital signal processor, it is
the number of second-order recur-
sive filter sections that can be
computed at 8 kHz. This second-
order section is a basic building
block from which complex higher-
order filters can be built by cascad-
ing. Four additions, four multiplica-
tions, and two move operations
might have to be carried out on 16-
bit or wider data for each second-
order section.

Second orders. As the table shows,
these machines are nonetheless capa-
ble of performing from 19 to 55
second-order sections ‘if they are
programmed for that function alone.
For this kind of performance, they
must be built differently. “Whereas
with normal processing you are
performing arithmetic operations
only a small percentage of the time
and multiplications very rarely, in
the signal processor you are predom-
inantly doing arithmetic operations

and multiplications, with jumps and

conditional branches occurring less
often, on a relative scale,” says Rich-
ard Blasco, a principal designer of
AMT’s chip.

The table also shows that per-
formance is strongly related to the

R & YA WL

ability to multiply. In general, the
faster the multiplications, the higher
the number of filter sections and the
more the device is able to stand up to
sophisticated algorithms. AMI’s,
Bell’s, and NEC’s devices, for exam-
ple, have on-chip Booth’s algorithm
multipliers, and their throughput
benefits accordingly.

More methods. Besides on-chip
multipliers, other architectural ar-
rangements are used to further
increase performance. In all four
designs, the user has access to micro-
code because time cannot even be
spared for macro-instruction decod-
ing. A lot of pipelining and overlap-
ping of instructions is also evident.

The anatomy of NEC’s device,
shown in the figure, illustrates some
of the other tricks that might be used
for more speed. Separate data paths
from the data read-only and ran-
dom-access - memories are provided
so that the two values can be loaded
concurrently. The main bus can be
detached from a sub-bus that con-
nects the multiplier to the arithmetic
and logic unit. This technique allows
accumulator operations and system-
bus transfers to occur simultaneous-
ly.

Marcian E. Hoff, the Intel em-
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- < BUS
SERIAL
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SERIAL F—>
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SERIAL
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REGISTER (K). REGISTER (L) o
------------ E PROGRAM
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REGISTER (M) { REGISTER (N
BUS PROGRAM
SEPAR COUNTER -
SUB-BUS K OR 1
0
ARI . FLAG O )
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I -3
| ACCUMU- O]
LATOR

Construction secrets. NEC's signal processor gains speed with some design tricks. For one,
it can separate the main bus from a sub-bus for concurrent operations.
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ployee credited with having designed
the general-purpose microprocessor,
is now manager of applications
research for the Santa Clara, Calif.,
company and largely responsible for
Intel’s analog microcomputer. He is
enthusiastic about the digital signal
processor’s accuracy and ability to
make one circuit always act like that
same circuit. “Once you’ve built that
filter [with a digital signal proces-
sor], you know the next one will be
identical,” he explains. In contrast,
“with an op amp and capacitors you
have to worry about 1% and 2%
tolerances, and when you build a
multistage filter, what happens when
all the components run through their
distributions? How good is that filter
going to be?”

Multiplications. The digital signal
processor is an excellent use of large-
scale and very large-scale integration
because one device can serve many
markets. This helps to keep volume
up and prices down. As for improve-
ments to the signal processors, one
might be to make them even more
versatile. As mentioned, to meet the
number-crunching requirements, the
devices trade off some general-
purpose features. “Future architec-
tures will tend to get more of that
flexibility back,” predicts Jim Bod-
die, 2 member of Bell Labs’ Holmdel
technical staff and co-author of its
ISSCC paper.

For instance, context switching in
the digital signal processor can be
awkward and time-consuming be-
cause the pipelines must be flushed
and refilled with new values for
jumps and branches. Not only is Bell
Labs’ chip better able to switch
gears for a new processing environ-
ment, but also, it “can do practically
anything that a general-purpose mi-
croprocessor can do, including bit
manipulation,” boasts Boddie.

Although the concept and tech-
niques for digital signal processing
have been around for decades, “in
the past it was limited to special-
purpose applications or it was non-
real-time,” says Intel’s Hoff. He
feels that now single-chip units “will
take over analog processing to the
same extent that microprocessors did
for digital.” But he also notes that
“there’s still a lot of TTL sold. There
will still be a lot of op amps—and
capacitorsand . . . ”
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Instrumentation

Signature analysis wins new acclaim

Discovery that the ‘field service technigue of the '80s’
can be retrofitted erases early disappointment

by Martin Marshall, West Coast Computers & Instruments Editor

Back in 1977, signature analysis was
introduced as a digital servicing
technique that must be designed into
a product from its earliest engineer-
ing stages. Though it looked promis-
ing for the microprocessor-based
products of the 1980s, field service
managers regretted its inapplicabili-
ty to their existing product base.

But those regrets have given way
to a pleased surprise: familiarity
with the technique has led a number
of field service organizations to the
discovery that, under the right
circumstances, signature analysis
can indeed be retrofitted.

“We knew about its potential for
retrofitting when we introduced the
model S004A signature analyzer,
but we didn’t want to push retrofit-
ting until people had become famil-
iar with the basic concepts of signa-
ture analysis,” says Ed White, prod-
uct manager for signature analysis
at Hewlett-Packard Co.’s Santa
Clara (Calif.) division. He points out
that any existing product that con-
tains a microprocessor as well as
some read-only memory, random-
access memory, and input/output is
a likely candidate for retrofitting.

It may be done very easily, as was
the case with the Sorcerer 11
computer from Exidy Data Systems
Inc. of Sunnyvale, Calif. “After
three or four man-days of effort, we
had a signature analysis program on
programmable ROM that we just
dropped into a slot in the computer
reserved for user programs,” notes
software engineer David J. Straugas.
“No hardware was involved at all.”

The effectiveness of signature
analysis stems from its origin in the
cyclical redundancy check of the
computer world. It is far more effec-
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tive than transition count measure-
ment because its four-digit hexadeci-
mal display encodes timing elements
along with data elements to form
signatures that can boast a figure of

99.998% nonrepeatability.

The net effect of using signature
analysis can be a tremendous reduc-
tion in the number of spare boards
that a company must keep at its

ADDRESS BUS

DECDDER

START, STOP A5

DECDDER DECDDER MULTIPLEXER

CLOCK READ

SOCKET

al2 RDW/COLUMN
x| ADDRESS
Slg STRDBE
= t o orocesson
sy, MDNITOR RANDDM
UNIT READ-ONLY ACCESS
MEMDRY MEMORY

BUFFER
ENABLE

SIGNATURE ANALYZER Z8D

Input Edge Signal Pin

Start N A 5

Stop =N Ars

Clock TN RD 21

ADDRESS BUS SIGNATURE TABLE
Address Pin Signature Address Pin Signature

A 5 755P Ay 37 52F8
Aqa 4 3827 Ag 36 UPFH
Ay 3 3C96 Ag 35 OAFA
Ay 2 HAP7 Aq 34 5H21
An 1 1293 As 33 7F7F
Ay 40 HPPD A, 32 ccce
Ag 39 2H70 A, 31 5555
Ag 38 HC89 Ao 30 uuuuy

Free-running. Using a simple socket fixture on the CPU to break the data bus loop, address
bus and decoders can be checked against signatures such as those that are shown.

Electronics /February 14, 1980



oY
AN

WThe only uP-controlled
~ WAVEFORM ANALYZER

also RECORDS!

E-H’s new Model 1060 digitizes and stores the
waveform samples for transfer via the bus.
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MATROX has the most complete !ine of
CRT display boards for DEC's
PDP-1l and LSI-Il bus in the
industry. We have alphanumerics;
graphics; color; black and white; varia-
ble resolution; external/internal sync;
50/60 Hz, software and much, much
more. Just plug the board in any
PDP/LSI-II bus connect video to any
standard TV monitor, and presta, you
have added a complete display to your
system at a surprisingly low cost.

LSI-U BuUs

MLSI-2480 24 x B0 alphanumerics $ 350«
MLSI-256 256 x 256 dot graphics $ 650
MLSI-512 x 256 512 x 256 graphics $ 850
MLSI-512 512 x 512 grapnics $1150
MLSI-1024 1024 x 256 graphics $1150
PDP-li BUS

MDC-2480 24 x B0 alphanumerics $ 350
MDC-256 256 x 256 dot graphics $ 650
MDC-512 x 256 512 x 256 graphics 3 850
MDC-512 512 x 512 graphics $1150
MDC-1024 1024 x 256 graphics $1150

And we have otner uP displays and
display controllers. These include state
of the art OEM alphanumeric LED dis-
plays, alphanumeric video RAM’s and
CRT graphics controllers. They come
as complete, ready to use sub-systems
(single chips, madules, PCB's). Many
of them are plug-in compatible with
other buses Multibus SBC-80, S-100,
Exorciser, STD as well as custom
design capability.
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The Visibie Solutions Company

5800 ANOOVER ROAD MONTREAL. QUE W4T 1H4
TEL. (574} 481 6338
US, ONLY. TRIMEX BUILOING, MOOERS N Y 12958
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repair depots to maintain a “board-
swap” repair program. Take Lanier
Business Products Inc. of Atlanta. It
found retrofitting signature analysis
to be a good alternative to maintain-
ing a large number of spare boards
for its No-Problem typewriter. ‘“‘Be-
fore we retrofitted signature analy-
sis, we had to keep about 25% to
30% of our boards in a ‘float’ status.
They were all repaired at the
factory,” recalls national field ser-
vice manager Herschel McCroan.
“Now we have signature analysis at
25 service centers, and in a few
months we will have another 25 or
so. In the time that we have been
using signature analysis, we find that
almost 100% of our boards can be
repaired using it. Only an extremely
small percentage of our boards now
come back.”

Because of the microprocessor
orientation of its No-Problem type-
writer, Lanier found retrofitting an
casy task. “We have one signature
analysis PROM that we substitute for
the bootstrap PROM to check that
the system can load a program
successfully,” McCroan says. “Then
we use another signature analysis
program on floppy diskette to check
the rest.” Together, the PROM and
diskette required about three man-
months of development to accom-
plish the retrofit. Equally important,
McCroan noted, is the fact that only
one week was required to teach field
technicians the technique.

Eastman Kodak Co. of Rochester,
N.Y., which designed signature
analysis into a microprocessor-
controlled photoprinter, has had
even more impressive results. ““In the
15 months that we have used signa-
ture analysis, only four or five
boards out of hundreds could not be
debugged using it,” reports a compa-
ny spokesman. “It has almost elimi-
nated board float at our 36 stocking
locations in the U. S.”

The signature analysis bandwagon
has also captured the imagination of
Hewlett-Packard’s fellow instrument
makers. It is used in several new
products coming from Racal-Dana
Instruments Inc. of Irvine, Calif.,
John Fluke Manufacturing Co. of
Mountlake Terrace, Wash., and

Tektronix Inc. of Beaverton, Ore.
*“Signature analysis is not mandated
as a company policy, because not all
products are suited for it, but we do
encourage its use in our designs,”
observes a Tektronix spokesman.

The competitive bandwagon has
also grown, with a logic analyz-
er-signature analyzer offered by
Tektronix, an in-circuit emula-
tor-signature analyzer offered by
Millennium Systems Inc. of Cuperti-
no, Calif., and a series of half-priced
competitors of the HP S004A pro-
duced by Phoenix Digital Corp. of
Phoenix and by Kurz-Kasch Inc. of
Dayton, Ohio.

No panacea. Still, not everyone is
sold on the prospects of signature
analysis. Bill Schwartz, service man-
ager for Hugin Cash Register Inc. of
Hawthorne, N. Y., for one, asserts:
“I can find a problem on our model
HSIB cash register with a scope
faster than it takes me to set up a
signature analyzer.” The HS1B was
retrofitted for signature analysis
after its design was completed.
Schwartz objects to the fact that to
troubleshoot with signature analysis
he must “cut cladding” at six points
on the board. The actual retrofit, he
reports, was also more complicated
than the simple dropping of a PROM
into a socket reported by other users.
It entailed the development of a
board with a PROM and a resistor
network IC, along with a switch and
a DIP clip, one that fits over dual
in-line packages, in order to track
down signatures on the bus lines.

This last task, the cutting of bus
lines, or putting them in a high-
impedance state in order to track
signatures through a bus loop, has
become the central question in deter-
mining the feasibility of signature
analysis for a given product retrofit.
The problem is that, unless there is a
way to break a bus loop, a bug
contained in any member of the loop
will propagate bad signatures all the
way around the loop. HP’s answer is
to put the bus in a high-impedance
state in the design stage or to install
a socketed DIP jumper across the bus
lines. This allows the technique of
“free running” the microprocessor —
having it execute no-operation codes
while it is incrementing its ad-
dresses—in order to verify the bus-
connected circuitry. 0
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Power budget tight?

Thermal
management

a problem?

Powercube’'s new advance in reli-
able power conversion may be your answer.

This new power conversion system provides
higher power and sets new standards in efficiency. Energy
formerly dissipated as heat is put to useful work. Heat prob-
lems are minimized; heat sink requirements are simplified.

For flexibility in meeting power requirements
and customer options, the new high powered AC input set,
Model ASPG, 250-watt AC-AC (high frequency) converter is
packaged into a 3- ar 4-module unit @ and provides the
Powercube universal interface 40V peak square wave re-
quired by all Powercube® Cirkitblock® output modules.

Terminals are available for both 115/220 VAC.
Operation with input frequency range of 47-440 Hz. Input
circuits provide EMI filtering and transient protection as re-
quired in most military and aerospace applications (re: MIL-
STD-461 and MIL-STD-704A).
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POWERCUBE <

' A SUBSIDIARY OF UNITRODE CORPORATION

POWERCUSBE CORPORATION, EIGHT SUBURBAN PARK DRIVE,
BILLERICA. MASSACHUSETTS 01821 ¢ (617) 567-9500

Depending on power requirements, output high
frequency AC, up to 250 watts maximum, is available with
four modules. Output is to the 5TR200, a set of two new
Cirkitblock modules @ incorporating an input transformer
that operates with the 40 V peak square wave at anominal
frequency of 25 KHz. The secondary voltage is stepped
down and regulated using magnetic switching techniques.
The modules supply 5 VDC at 20 A for high-efficiency driv-
ing of logic elements, IC’s, etc.

Available conditioned power not required by the
5TR200 modules can be used to supply power to other
standard Cirkitblock modules for developing auxiliary out-
puts ©.

For getailed information on the new extension of
the Powercube line, write or call Powercube.
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Packaging & production

Bells, whistles haunt chip houses

IC firms tell semiconductor equipment makers they prefer
basic machines with CRTs, microprocessors as options

by Bruce LeBoss, San Francisco regional bureau manager

Does semiconductor equipment de-
sign reflect the needs of the industry,
or have equipment suppliers bur-
dened users with too much in the
way of microprocessors and other
advanced technology? Those ques-
tions were the subject of a panel
discussion late last month at the
Advanced Semiconductor Equip-
ment Exposition in San Jose, Calif.

With the exception of high-vacu-
um systems and equipment for
depositing thin film, small users of
semiconductor equipment are not
getting a fair shake from suppliers,
especially of masking and ancillary
equipment, says James Gable, vice
president of operations at Micro
Power Systems Inc., Santa Clara,
Calif. As a user interested primarily
in basic equipment, Gable contends
that “the ancillary equipment people
are too involved in adding bells and
whistles not needed to perform the
basic function.”

Though nice adjuncts, says Gable,
such features increase complexity,
cost, and maintenance requirements.
Yet the basic unit made by many
U. S. manufacturers today incorpo-
rates such adjuncts. as standard, and
“you take it, or else,” he says. He
would prefer to see features like
microprocessors and cathode-ray-
tube readouts kept as optional
extras. Meantime, he believes that,
as a result, overseas manfacturers
who concentrate more on building
basic units are coming to the U. S.
and selling them at about half the
price of domestic equipment.

However, equipment suppliers
“have to look at where the bulk of
the market is,” one that requires
more complexity by its very volume,
points out Larry D. Hartsough,
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senior staff scientist in the advanced
development department at Perkin-
Elmer Corp.’s Ultek division in Palo
Alto, Calif. As processes become
more complex, the chances for
human error become greater. What'’s
more, he says, “the industry tells us:
‘We need the bells and whistles to
ensure that equipment gives us the
product that we want time after
time, reliably, with high throughput,
and more efficiency.” ”

A fairly large firm, Hartsough
says, ‘“cannot respond to the needs of
all the users. It has to evaluate where
the biggest payback comes from-—
standardized equipment with very
few specials or with none at all.”

Too much. But the needs of large
users may not be met, either. Ron
Schoenholzer, manager of equip-
ment engineering at National Semi-
conductor Corp., Santa Clara,
Calif., wonders why he has to pay
out the same $200,000 for a small
wafer startup line as for a large one.
“I’m buying a Cadillac, and I only
need a Volkswagen,” he states.

Schoenholzer contends that equip-
ment vendors have jumped on the
microprocessor bandwagon too soon.
“Everything has to be microproces-
sor-controlled,” he complains. Half
the original-equipment manufactur-
ers who supply such capability
cannot repair it themselves,- he
claims.

“The world is locked into the
microprocessor,” says the National
manager, who further notes that he
has sent three major microprocessor-
based systems back ‘‘because the
manufacturer couldn’t even get them
to run. There are no manual over-
rides, and everybody says: °‘It’s
solid-state, it has got to work forev-

er.” Well, it doesn’t work if you can’t
turn it on.”

According to Rick Heim, vice
president of product planning at
Computervision Corp.’s Cobilt divi-
sion, Santa Clara, it is the users that
“have forced the equipment manu-
facturers to go into microprocessor-
controlled systems. Some users want
a very simple piece of equipment,
while others want that same piece of
equipment to do far more and are
willing to pay those extra dollars.
“Without the microprocessor we
could not meet the simultaneous
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demands for simple and for sophisti-
cated equipment.”

Hartsough suggests a user with
specific needs might look to a small-
er equipment manufacturer. Nation-
al’s Schoenholzer agrees that such
manufacturers, unlike the big ones,
are generally willing to meet custom-
ers’ requirements. But often, because
they have built few systems that
meet those needs, the user is reluc-
tant to buy from them, says Robert
Blackwood, vice president of market-
ing and engineering at Fluoroware
Systems Corp., Chaska, Minn.
Blackwood asks such users to be
“willing to take a shot” with the
small equipment manufacturer,
rather than say to him: * ‘Well, you
haven’t sold 200 of them and you
haven’t been doing it for the last 15
years. Therefore, we obviously can’t
do business with you.””

Yet another problem area is field
service support, according to Micro
Power Systems’ Gable. “Equipment
builders don’t have the support team
they should have.” What’s more, he
adds, *“trying to get repair parts out
of them is difficult. They say they
have repair parts stores, but when
you try to get a part, they don’t have
it and they don’t recognize the fact
that they’ve got a user who is down.”

No match. National’s Schoenholz-
er, however, claims that sets of spare
parts often include *“‘four fuses, light
bulbs—not what keeps equipment
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running.” He tells of buying two

major pieces of capital equipment
with sequential serial numbers. *“The
whole idea was if one went down, the
unit sitting next to it was an ideal
spare parts bank—but not one pc
card was interchangeable,” he states.

In the wake of such experiences,
Schoenholzer says his group of semi-
conductor production equipment us-
ers at National has opted against the
microprocessor-control route in
many areas “because we don’t feel
the microprocessor application
people are mature enough. It’s like
buying a refrigerator from Sears,”
he says. “You really don’t know who
built the equipment until you open it
up and look in the back.”
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ARRAY CAMERA

CONTROLLER

Unlike film cameras, an image is focused  electronic signals. The intelligent con-
on an array of photodiodes which are troller uses these signals to collect pro-
precisely aligned on a single chip located  duction information, process data, make
inside the camera. This photodiode array  process decisions, and talk to computers
converts light energy into corresponding  and control equipment.

Reticon Image Sensing Systems can be configured for
practically any production application requiring non-contact
inspection, measurement, detection, counting, sorting or
monitoring. Choose the system components you need from
a broad range of line scan or matrix cameras, lenses, illumi-
nators, power supplies and intelligent controllers. There are
even |nterface Units that connect cameras to SBC-80 Com-
puter Systems. And you can modify or expand your system
to meet changing requirements.

Reticon’s experience and technical services can help
you define an imaging system that’s right for your require-
ments. Write or phone for our applications brochure that
describes our systems approach.
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Probing the news

Electronics abroad

For Scandinavia, vagaries fill 1980

With export-oriented economies, Sweden’s growth rate shouid dip,
Denmark looks at a no-growth year, and Norway should come back

by Arthur Erikson, Managing Editor, International

Like cross-country skiers who have
trekked over the same course several
times, Nordic businessmen this year
see little chance they will round a
corner and find themselves in terrain
they simply cannot handle. Yet they
know as well that 1980 will not bring
12 months of easy gliding.

Much depends on the ups and
downs of world trade. Sweden,
Denmark, and Norway all have
export-oriented economies, and any
serious general setback in global
business would turn the year into a
hard slog. And a downturn in export
business would worsen the already
high balance-of-trade deficits of
Sweden and Denmark, which have
large bills to pay for energy imports.

Even with world trade holding at
reasonable levels, the Swedish econ-
omy, dominant in Scandinavia, fig-
ures to slip back a little this year in

| Total assembled equipment

Consumer electronics
Communications equipment
Computers and related hardware
Industrial electronics

Medical electronics

Test and measurement equipment
Power supplies

Total components
Passive and electromechanical
Discrete semiconductors
Integrated circuits
Tubes

6.3 kroner
4.25 krona)

(Exchange rates: Denmark, $1
Norway, $1 = 5.0 kroner; Sweden, $1

Note: Estimates in this chart are consensus estimates of consumption of electronic equipment obtained
froman Electronics survey made in September and October 1979, Oomestic hardware is valued at
factory sales, prices and imports at landed costs

growth rate. For the Danish econo-
my, second largest in the region, it
looks even bleaker—a no-growth
year. In contrast, Norway should be
on the comeback after its year of
austerity in 1979.

The arithmetic of growth, then,
produces a sum that marks a slow-
down in the expansion of electronics
markets in Scandinavia. As usual,
computer and communications gear
makers expect to register adequate
advances. But the malaise that
comes with saturation lingers on in
entertainment electronics markets.
All told, equipment markets this
year in the three countries should
run some $2.691 billion, according to
a survey made by Electronics last fall
(see chart). The rise here is 6.5%,
well below the 11% logged last year,
when equipment sales totaled an
estimated $2.461 billion.

1978 1979 1980
2,217 2,461 2,691
833 865 903
469 559 620
584 673 778
157 176 192
87 91 90
57 64 n
30 33 37
596 637 661
359 380 388
64 66 69
8\ 105 121
92 86 83
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Components markets figure to
suffer much the same sort of slow-
down. They are forecast to total
$661 million, up 3.8% over an esti-
mated $637 million for 1979. Last
year’s rise was 6.7%

Sweden. The Swedes managed to
turn in one of the best growth
records in Western Europe last year,
boosting their output of goods and
services by 4.2%. So they went into
1980 with a lot of momentum —and
some problems as well.

For one thing, the unions insist
that workers got short shrift last
year, holding the line on wage
demands while the companies made
high profits. So there is a drive now
for double-digit wage boosts. For
another, a lot of the country’s atten-
tion has been diverted in recent
months by its upcoming referendum
on nuclear power.

Because the solutions to these
problems are still far from clear,
there is an understandable spread in
current forecasts for economic
growth. They range between 2.5%
and 3.5%. But despite the slight
slowdown that forecasters say is in
the offing, the economy looks strong
enough to ensure a solid year for
electronic equipment suppliers. Elec-
tronics’ survey suggests 1980 equip-
ment markets of $1.313 billion, a
gain of 9.8% over the $1.196 billion
estimate for 1979.

Swedish entertainment electronics
producers were the first in Western
Europe to bask in a color TV boom
and, inevitably, also the first to
suffer the stagnation that comes
with saturation. The logical sequel
would make them the first to benefit
from a burgeoning replacement mar-
ket, and some dealers now think that
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Hybrid Systems:
Recognized For Performance

Performance when it counts. When there’s no room for a
second chance or second best. For more than a decade,
Hybrid Systems has been building quality products that
take systems designers where they want to go. Data
converters. Thin film resistors.

We're proud of our reputation as a world leader in hybrid

microelectronics technology, and we work hard to stay up

front. Our “State of the Art” performance is a combination

of product reliability, imagination, and the right kind of expe-

rience. Nearly a third of our employees are directly assign-
ed to quality assurance and testing.

Our manufacturing techniques meet
Class B standards by screening and
qualificationto MIL-STD-883. Class S
processing can be provided. Our pre-
cision resistor networks incorporate
proprietary thin film nichrome net-
works for superior performance in
tracking and matching. Important
achievements in basic design and
1 hybrid circuit construction provide

A/D & D/A Conveérters'= Thin Film Resistors

the system designer with greater flexibility, savings in
space and weight, and the ultimate in reliability.

Not all of our products are airborne. But we design our
military, commercial and industrial products to the same
basic criteria. Send for our latest 120-page catalog. It offers
many new data converters and other products — new ways
to write your own ticket to the kind of performance your
systems deserve.

For performance, experience and reliability,
go with the leader.

Hybrid Systems

Crosby Drive, Bedford, MA 01730

Phone (617) 275-1570

(TWX 710-326-7584 HYBRIDSYS BFRD)

In Germany: Hybrid Systems GmbH. 61 Darmstadt, Luisenplatz 4, Germany
Tel. 6151-291595 (TELEX 419320 HYSY D)

In France: Hybrid Systems S.A.R.L.

14 Rue du Marvan SILIC 525
94633 Rungis CEDEX TLX: 250 969 HYSYS

In The United Kingdom: Hybrid (Component) Systems U.K. Ltd
12A Park Street, Camberley, Surrey
Tel. (0276) 268128 (TELEX 858720 HYBRID G)
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Probing the news

has started. After the usual post-
Christmas lull, late January brought
a spurt in sales as Swedes—many of
them owners of old sets—made sure
that they would have a good view of
the Winter Olympics.

No matter how well the color
market holds up, set makers cannot
expect to match the communications

gear producers in market gains.
Their domestic sales of electronics
hardware will rise a solid 11.2% to
$263 million this year.

But for all the strong growth in
sight for communications gear pro-
ducers, they cannot count on match-
ing strides with the computer people.
Their markets will run some $381
million this year, the survey predicts.
That works out to a 14.9% hike over
last year’s $332 million.

Nail-head pin rows
offset for easy
probe afttachment.
(Straight-pin models
for attachment of
connectors.)

}

Now experience the easiest way
there is to frouble-shoot DIP ICs.

Heavy-duty industrial-
grade spring maintains firm
contact pressure. Engineer-
ing-grade thermoplastic
body is molded around
contact pins. Eleven
models from $4.50. All
DIP sizes.

Where to buy? Phone
(toll-free) 800-321-9668 for
the name of your local AP
distributor. And ask for our
complete A P catalog, “The
Faster and Easier Book.”

The A P Super Grip Il is the
ultimate test clip.

You get positive contacts.
No intermittents. No shorts.
Ever. The contacts are gold-
plated phosphor bronze
arangedina“contactcomb”
which separates contacts
precisely. Narrow-nose
design fits highest-density
boards—even ICs with
only .040” between rows.
Flat contacts won't roll
off IC leads.

AP PRODUCTS INCORPORATED
1359 W. Jackson St., Painesville, Ohio 44077 Tel. 216/354-2101 TWX: 810-425-2250
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Denmark. One characteristic that
Danes feel sets them apart from
their Nordic neighbors is their
buoyant spirit. But there are few
jolly Danes at the moment among
the ranks of economic forecasters.

.After turning in a respectable 2.5%

rise last year, the Danish economy
now seems mired in a no-growth
mix—double-digit inflation, a crush-
ing payments deficit, a low level of
capital investment, and a minority
government that cannot force tough
economic programs through.

It is not the kind of climate that
makes for buoyant electronic hard-
ware markets. Electronics’ survey
projects equipment sales of $752
million in Denmark for 1980. That
works out to a nominal gain of 7%,
whose luster tarnishes badly when
exposed alongside the expected infla-
tion rate of about 10%. The leader
and the laggard are exactly what one
would expect. Computers, the survey
suggests, are set for a rise of 14.3%
to $256 million, whereas consumer
electronics markets will edge up less
than 2% to $257 million.

Norway. North Sea oil puts Nor-
way in a class of its own—it ranks
both as an industrial country and
also as a net energy exporter. After a
spate of spending oil revenues before
they actually came in, the Norwe-
gian government last year cooled the
country’s overheated economy in an
icy bath of austerity, freezing wages
and prices. That slowed growth but
at the same time shrank the inflation
rate to 5% and drastically improved
the balance of payments.

Now, the austerity measurcs have
expired and the economy is on the
thaw. As a result, the gross domestic
product should rebound to some-
thing like 3.75% growth this year,
compared with last year’s 3.0%. But,
warns a government ecconomist,
“without oil and shipping, the figure
would be only 1.75%.”

So Norway seems set to regain its
rank, relinquished during the year of
austerity, as the fastest-growing
electronics market in Western Eu-
rope, albeit the smallest of those
surveyed. Electronics’ charts equip-
ment markets in the country for
1980 at $634 million, 19.2% over the
estimated $532 million for 1979. [J

Fifth in a series examining European markets.
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Calibration

Looking for new ways

RO R

to cut the time and
expense of calibration?
Then look into Fluke’s 5100-Series
Calibrators.

They help you reduce the invest-
ment costs, knob-twisting drudgery,
risk of human error, and skill re-
quirements of your calibration and
verification jobs. Cal lab, QA, and
production test managers around
the world have reported dramatic
increases in throughput.

You name the application. From
verifying the performance of single-
function panel meters to the total
calibration of 412-digit DMM’s. The
5100-Series approach gives you the
flexibility to get your job done
quickly, accurately, and economically.

At a price of $7,495,* you get an
entire cal lab in a box. The equiva-
lent calibration instruments bought
separately could easily cost $15,000
or more. And the 5100-Series has a
10 MHz option for wideband AC
voltmeters plus complete IEEE-488
and RS-232-C compatibility for
systems use.

Automatic, Fast, and Reliable. In
the 5100B, a microcomputer makes
all the range and resolution deci-
sions, remembers the calibration
limits you choose, computes errors

automatically in the units you want
and the scale factor you select. You
get twelve digits of programming,
output, frequency, and error read-
out that are fully annunciated. The
5101B adds a minicassette write-
read feature to store cal procedures
up to 61 steps long. With elec-
tronics taking over for complicated
mechanical controls, remarkable
reliability is achieved.

New 20 Ampere ‘‘Boost’’ Capabil-
ity. To calibrate high levels of DC
and/or AC current, the new 5220A
Transconductance Amplifier works
as an integrated system with the
5100B/5101B. It provides up to 20
amperes with 100 A resolution.
The 4V DC and 3V rms AC compli-
ance voltages will drive virtually

any current-measuring device.

1100V 50 kHz ‘‘Boost’’ Capabil-
ity. In other calibration applications,
you may need up to 1100V rms at
relatively high frequencies like 50
kHz. That'’s a job for the 5205A
Precision Power Amplifier capable
of 200 mA output. Like the 52204,
it’s directly controlled in closed-loop
fashion by the 5100-Series.

- (800) 426-03611 or con-

For more details call

tact the Fluke Office,
Representative, or Distributor in
your area.

In the U.S.A. send to:

John Fluke Mfg. Co., Inc.
P.0O. Box 43210, MS# 2B
Mountlake Terrace, WA 98043

In Europe send to:
Fluke (Holland) B.V.,
P.O. Box 5053

5004 EB Tilburg,
The Netherlands
Phone: (013) 673973
Telex 52237.

tin Alaska. Hawaii, Washington or Canada call (206)
774-2481. From countries outside U.S.A. and Europe call
(206) 774-2398.

*C.S. prices only.

FLUKE
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8-bit

The record speaks for itself. An
independent surveyrevealedthat
during the first 9 months of 1979
General Instrument had topped all
rivals by delivering over two and
one-half million 8-bit microcom-
puters. That's more than twice as
much as our nearest competitor.
While it is a most impressive
record, to be sure, it's a direct reflec-
tion of the success and acceptance
of General Instrument’s philosophy:
To provide products of consistent
high quality, backed by comprehen-
sive support and customer service,
at competitive prices. Simply stated,
we deliver more 8-bit microcompu-
ters, because our microcomputers
deliver more to our customers.
Specifically, our popular PIC
family consists of the PIC 1650A with
512, 12-bit words of Read-Only-
Memory, 32, 8-bit bytes of RAM, 32
1/O lines, real-time clock counter
and two-level stack, packaged in a
40-pin DIP. The PIC 1655A is a
reduced 1/O version,20 1/0 lines,
packaged in a space-saving 28-pin
DIP. Another version, the PIC 1656,
has both external and internal inter-
rupts, three-level stack and 20 1/O

8-BIT MICROCOMPUTERS SHIPPED
THE FIRST THREE QUARTERS OF 1979

GENERAL
INSTRUMENT

lines in a 28-pin DIP. A development
microcomputer, without the ROM, is
also available.

All PIC series chips feature a
powerful 12-bit instruction set, in-
stead of the usual 8-bit instruction
word offered by other manufac-

COMPANY
A

COMPANY COMPANY
B C
Source: DATAQUEST
turers, which allows applications
with far less ROM.

So much for what we make.
What our customers make of it is
something else again. Our 8-bit
microcomputers have proven them-
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top by just delivering
microcomputers.

selves in a wide variety of applica-
tions, including vending machines,
consumer appliances such as wash-
ing machines and vacuum cleaners,
electronic games, keyboards, dis-
play drives, TV/radio tuning systems,
industrial timers, motor controls,
security systems and automotive
dashboard instrumentation. And as
long a list as we may come up with,
it still isn’t long enough, because

even as you're reading this,someone
is designing a PIC into yet another
challenging product application.

No matter how good a product
may be —and ours is second to
none — it needs the proper support
to realize its full potential. Which is
why we offer a complete, inexpen-
sive set of hardware and software
aids. This helps our customers in
their design, development, and eval-
uation of a particular application.

Software includes PICAL, a two-
pass assembler program, which
allows the use of mnemonics and
labels when writing the application
program. By attaching our PICES

In-Circuit Emulation System to any
host computer, you instantly have a
single-station PIC development sys-
tem. Rounding out the support
group is the PFD Series of PIC Field
Demo systems which emulates the
PIC Product Line, enabling the dem-
onstration of an applicationprogram
in the field before it's committed to
a masked ROM.

And, as you'd expect, we pro-
vide a complete library of informa-
tion documenting all there i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>