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DEFINITION: CUSTOMER PROPRIETARY MOS/VLSI CIRCUITS
FROM STANDARD MICROSYSTEMS CORPORATION.

Over the past several vears, we've
designed and built over 150 custom
MOS/LSIE and MOS/AVISI cireuits for
America’s leading companies. In every
field. from dwa communications and
computer peripherals to business
machines, avionics and entertainment.

Inthe lustien vears, we've also
pioneered some of the most advanced
technologies for the design and pro-
duction of standard and custom chips
in the industry—such as n-channel sil
icon gate processing with our pat-
ented locally oxidized COPLAMOS
technology. All available to process
vour custom circuit needs.

standard Microsystems provides a
total custom circuit capability. We'll do
full custom work where we'll design,
develop. process, assemble. testand
produce to vour design. 1f you have
vour own designs, we'll supply fin-
ished wafers or fully packaged and

tested circuits. Or we'll customize
our large selection of standard
circuits when that's the most cost-
effective solution,

Whether it’s NMOS, CMOS or PMOS,
we're the experts in both custom and
standard MOS/LST and MOS/ALS]
products. Let us put that expertise to
work for vou now. Send for our new
brochure describing our complete
custom capabilities or call us for the
number of vour local representative.
You'll discover why in Custom, as
in Standard products, Standard
Microsystems is the one o watch,
Standard Microsystems Corporation,
35 Marcus Boulevard, Hauppauge.
New York, 11788 (516) 273-3100.

For professional career
opportuntitios, contact our Persornel
Deparrtinentt

STANDARD MICROSYSTEMS.

THE ONE TO WATCH.
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Make HP your choice for high performance optocouplers.
“

When you need high performance
optocouplers, there's one company
you can call with confidence —
Hewlett-Packard. HP originated the
advanced photo IC technology
needed to bring reliable, economical,
high performance solutions to
problems caused by ground loops and
induced common mode noise.

For example, HP developed an
optocoupler for use with TTL and
CMOS that has data rates up to 10
MBaud. HP also offers single- and
dual-channel devices and a variety of
hermetic products with MIL-STD

CG08304
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883 screening for high-reliability
applications.

Hewlett-Packard is committed to
ongoing product development. Our
latest optocoupler is the HCPL-2200.
It features low power cansumption,
low input current, and its logic gate
design makes it easy to use. It also
provides new levels of performance in
applications that use CMOS, have a
Vcc greater than 5 volts, or use three
state gates for daia busses.

HP’s optocouplers nave been de-
signed to meet rigorous standards for
quality and reliability. Write to us on

your letterhead, indicating your
application, and we'll send you two of
our most popular optocouplers—
absolutely free.

Inthe U.S., mail it to: Hewlett-
Packard Co., 640 Page Mill Road,
Palo Alto, CA 94304. In Europe, mail
it to Hewlett-Packard, Nederland BV,
Central Mailing Department, P.O.
Box 529, 1180 AM Amstelveen, The
Netherlands.

O

HEWLETT
PACKARD
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The cover story

Installing the tester on chip and board, 109
Techniques for putting test structures on VLSI chips and boards
and those for evaluating the testability of such designs have by
now become practical enough for designers to begin exploiting
them, as this three-article anthology demonstrates.

Major New Developments

A low-cost, closed-loop servo for disk drives

When four servo head-positioning techniques are evaluated for
use in a low-cost Winchester disk drive, one wins hands down
for accuracy and repeatability, 139

Color-graphics terminal unburdens host

A 16-bit microprocessor does this terminal’s geometry
processing, and a custom 12-bit bipolar display processor
drives its high-resolution raster-scanning display, 129

GE and its bankroll go hunting

The electronics giant has a wallet stuffed with $2.4 billion after
selling a mining company, and it looks ready to buy robotics
makers as well as factory and office automation firms, 104

E-PROM has test circuitry built in

Usually restricted to logic circuits, on-chip self-testing is
invading memory designs as well, 52

Computer graphics plus video

A display-generation system synchronizes its graphics output

with a video signal to combine interactive images with realistic
views from tapes, disks, or cameras, 157
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Electronics Review

MEDICAL
Pacemakers pick up with custom
C-MOS, 47

DISTRIBUTORS
Wyle takes on semicustom-IC
lines, 48

PACKAGING
Match is found for chip-carrier’s
temperature coefficient, 48

LOCAL NETWORKS
Files appear to be local on Unix
network, 49

CONSUMER

Smart card to get U. S. Army
checkup, 50

Fort Harrison runs its own smart-
card test, 52

TESTING
EE-PROM boasts its own test
circuitry, 52

INDUSTRIAL
Auto makers focus on vision
systems for tests, 54

NEWS BRIEFS: 56

COMPANIES
Prime Computer turns on to
CAD/CAM, 61

Electronics International

GREAT BRITAIN
Combination interconnect reduces
stress on chip-carriers, 85

FRANCE
Switchless UV laser boosts
reliability, 86

GREAT BRITAIN
Local nets hitch up with a
satellite, 88
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JAPAN
Ink-jet printer offers greater color
range, 88
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interest swells in telephone-network
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SOLID STATE
IC makers and users adopt ship-to-
stock, 96

TRADE
Disappointed Americans warn NTT
on procurement, 102

BUSINESS
GE is ready to flex its bankroli, 104

Technical Articles

TEST & MEASUREMENT:

A SPECIAL REPORT

VLSI can test itself chip by chip and
board by board, 109

Synthesis of techniques creates
complete system self-test, 110
Microbit brings self-testing on board
complex microcomputers, 116
Software checks testability and
generates tests of VLSI design, 120

SOLID STATE

Dynamic logic brings C-MOS power
levels to low-cost p-MOS
microcomputer, 125

COMPUTERS & PERIPHERALS
Multiple processors equip terminal
for high-level graphics, 129
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Power ampilifier controls servo
motor’s speed, 134

Static RAM relocates addresses in
PROM, 135

Lf dual-staircase generator has
adjustable phase, 137

COMPUTERS & PERIPHERALS
Refined closed-loop servo enhances
low-cost disk drive’s accuracy, 139

COMPUTER-AIDED DESIGN
Analog modeling simulates the
faults of electromechanical
components, 144
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Program displays contents of
memory on printer, 150

64-K dynamic RAMs act as
peripheral storage for 280, 152

New Products

IN THE SPOTLIGHT
Generator superimposes graphics
on standard video signal, 157

COMPUTERS & PERIPHERALS
Superminicomputer holds line

in price, doubles power, 160
Multiple-pass printers approach
letter quality in slow modes, 160

DATA ACQUISITION
C-MOS analog-to-digital converter
puts out 10 bits in 80 us, 166

COMPUTER-AIDED DESIGN
LSI-11/23-based drafting system
comes complete for $24,000, 174

COMPONENTS
C-MOS switched-capacitor low-pass
filter chip suits fast modems, 180

COMMUNICATIONS
Self-contained box links systems
with 8-bit ports to Ethernet, 189
VLSI halves price of interface unit
for broadband, baseband nets, 189

PACKAGING & PRODUCTION
Prototyping boards simplify work
with devices in chip-carriers, 199
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Highlights

Cover: Self-testing comes to the VLSI world, 109

Testing very large-scale integrated circuits is a nightmare of complexity, so
considerable effort is going into self-testing schemes. This special report
presents three such developments. For self-testing from IC to system levels,
an on-chip combination of level-sensitive scan design, pattern generation, and
signature analysis is already proving itself (p.110). For microprocessor
boards, a package of software and shift registers can be added to test all
portions of the processor sequentially (p. 116). Testability is a design concern,
and a software adjunct for the Tegas computer-aided—design system answers
that challenge directly (p. 120).

Ship-to-stock takes root in U.S. semiconductor arena, 96

New emphasis on improved quality levels and closer working relationships
with customers are enabling U.S. chip makers to supply parts that vastly
simplify the incoming test chore: an approach known as ship-to-stock.

All-dynamic circuitry lowers power use in microcomputer, 125

A well-known 4-bit p-channel MOS microcomputer emerges from a redesign
with all-dynamic logic, thereby achieving complementary-MOS power use at
low cost.

Terminal takes over graphics-processing functions, 129

Incorporating two microprocessors, a terminal for computer graphics systems
takes over most of the geometry-processing and display-control functions
from the central processing unit. To make life easier for the system designer,
it comes complete with high-level interactive graphics software.

Closed-loop servo combines performance, reasonable cost, 139

After evaluating the three existing types of closed-loop servomechanisms for
positioning read-write heads, designers of a Winchester disk drive came up
with a refinement that retains the accuracy in positioning of its progenitor,
yet costs significantly less to realize.

Fault-simulation model helps debug electromechanical devices, 144

With the aid of a package of simulation software, designers and manufactur-
ers of printers and other peripherals for small computers can model their
electromechanical devices and check out the accuracy of maintenance pro-
grams intended for both debugging and troubleshooting in the field.

Coming up . ..

Real-time operating systems for 16-bit microsystems . . . a 4-megabyte bub-
ble-memory package . . . automated calibration and characterization for
greater accuracy and versatility in a phase-noise measurement system.
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fully automatic

Distortion Ana

5Hz to IMHz

With unequaled ease of operation and value

“Hands Off” distortion or
voltage measurements over an
unprecedented range of 5Hz to
1IMHz. .. input signal capability
from 100mV to 130V RMS with
no presetting controls. . . auto-
ranging digital display of THD
from 0.005% to 19.9% . .. that’s
what Krohn-Hite means by fully
automatic. The Model 6900 —
the newest in our distortion ana-
lyzer line—try it and compare
front panel complexity with
other distortion analyzers. You
will see what Krohn-Hite means
by ease of operation and value.
More importantly, the 6900 saves
time by reducing errors in rou-
tine production testing.

B Auto-null range:
5 Hz-1MHz

B Auto-level range:
100mV-130V RMS

B Distortion range:
0.005%-19.9%

B Autoranging digital display

B AC voltmeter:
10mV-130V RMS, +2%

Distortion measurements
don’t have to be complicated.
The Model 6900 makes it simple.
And at $1995 Krohn-Hite makes
it economical. For a ten day
evaluation, contact your
Krohn-Hite representative.

lyzex

/L cnoHN-HITE

CORPORATION
Avon Industrial Park, Avon, MA 02322
(€17) 580-1660 TWX 710 345 0831
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. OP AMPS

INDUSTRY’S LARGEST SEL_EC'I'ION
[FAST DELIVERY. o 1 @

LOW COST
+150V 150mA
$59.00 in 100°s

PAOS
Heex

prrel

LOW COST
+ 28V 5A
$20.00in 100’s

DRIVE: Motors
Valves, X-Ducers
Yokes & CRTs

SEE: EEM Section 91 00.-.
OR CALL: (602) 746-0849

APEX MICROTECHNOLOGY
Tucson, Arizona 85714

-
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Publisher’s letter

o buy the benefits of very large-

scale integration, part of the price
is the cost of testing circuits with
thousands of transistors packed onto
them. The multitude of nodes simply
cannot be probed one by one as can
chips having only hundreds of tran-
sistors, and with many designers us-
ing VLSI, there is now the threat that
boards and systems could become
impossible to test. Even with just
LSI, testing chips, boards, and finally
systems is painstaking and expensive.

To counter that threat, digital-cir-
cuit designers are turning to self-test-
ing techniques that isolate faults
down to bad chips. “The first papers
on self-testing surfaced at the Inter-
national Test Conference at Cherry
Hill some four years ago,” remarks
Jerry Lyman, our packaging and
production editor. “At the last Cher-
ry Hill, in November, there were two
whole sessions devoted to it. And pa-
pers appeared for the first time at
1sscC [International Solid State Cir-
cuits Conference] this year.”

Self-testing, then, is an idea whose
time has come. “There are cradle-to-
grave savings, starting with the chip
makers and going all the way out to
the field engineers who service the
equipment,” says Richard Comer-
ford, our test, measurement, and
control editor. Still another driving
force for the spread of self-testing is
that it is mandated for the Depart-
ment of Defense’s Very High-Speed
Integrated Circuits program.

“We’ll see many more commercial
chips with self-testing,” Rich pre-
dicts. And that will change the facts
of life for automatic-test-equipment
suppliers, he adds. ‘‘Circuit and
board testers will be less complex in
the future because the chips them-
selves will be doing much of the
job.” He expects self-testing tech-

niques, currently the province of
large, highly sophisticated compa-
nies, to trickle down fairly soon to
medium-sized and small producers of
equipment as well.

New techologies almost unfailingly
bring with them a lingo all their
own. So when Rich and Jerry talk
about self-testing, terms like LSSD,
Bilbo, and Microbit pepper the con-
versation. Not surprisingly, these
same terms turn up time and time
again in the three-part special report
the two have compiled on self-test
schemes (it starts on p. 109).

IBM pioneered self-testing for com-
puters in the early 1970s, with an
approach it called level-sensitive scan
design (LSSD). Says Jerry, “Every
time 1BM does something very sophis-
ticated, others say it would be too
expensive for them though they final-
ly come around to it.”

One company that has come
around to its version of LSSD is Stor-
age Technology Corp. The Louis-
ville, Colo., firm has paired the IBM
idea with the built-in logic-block ob-
server (Bilbo) concept, first devised
in West Germany, to bring self-test-
ing to a gate array (p. 110). Another
early convert to self-testing is Sie-
mens. The Princeton, N.J., research
unit of the West German company
has worked out a microprocessor
built-in test technique (Microbit)
based on a pair of Bilbos (p. 116).
For the many other engineers who
must add self-testing to their chip
designs, work-station software is al-
ready available (p. 120).

%/ ..

Time to order your Electronics editorial index

An index of the editorial material that ran in 1982 (Vol. 55) is now available. To
get your copy, simply circle No. 475 on the reader service card inside the back
cover. If the card is no longer there, order by letter from Kathleen Morgan,
Electronics, 1221 Avenue of the Americas, New York, N. Y. 10020. There is no
charge for the 1982 index; if you want indexes for earlier years, they can be ob-
tained from our reprint department for $6.00 each.
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MINATO’S P-ROM PROGRAMMERS LINEUP----
FULL SUPPORT FOR YOU IN THE ERA OF
64K/128K-BITS.

*FRANCE

The technology supporting VLS! memory test systems has made it e e

possible to program the 9216-bit FPLA and 128k-bit EP-ROM. Even Cite Des Bruyeres Rue Carle-Vernet 92310 Sevres
after the arrival of the coming 256k-bit era, Minato will give priority f'l:'(‘;ic M)\P(*f"f' (1) 334-75-35

to this technological philosophy. Shown on this page is the result of SCHMIDT & CO. (H.K.) 1 TD.

our efforts to provide you with stcte-of the art programmers—the

28th k1. Wing on Centre Hong Kong
i R N K Phone: 5-455644
Minato programmer lineup. It wil' suoport you fully in the era of

*ISRAEL
R.N. ELECTRONICS AGENCIES LTD.

128 k-bits.

1863 Compact P-ROM Programmer
One touch operation and economy are
yours in a mode! capable of programming
76 kinds of P-ROMs such as MOSs of
up to 128 k-bits and bipolar types through
the replacement of units. The standard
configuration includes three serial inter-
faces and one parallel interface, and a
16k-byte RAM. Data editing may be
made as desired.

{Mainbody plus MOS P-ROM unit)

Options:

@ Bipolar P-ROM unit: Type BU-1

@ 40 pin MOS P-ROM unit: Type MU-2

® 64k/128k MOS P-ROM unit: Type
MU-3 (Intelligent programming algo-
rithm)

1864 Gang P-ROM Programmer

A compact programmer that is capable of
simuitaneously programming eight EP-
ROMs over 34 types from 16k-bits to

64 k-bits through the replacement of the
select cards. It is well adapted to the
era of large capacity. The specifications
of the interface and RAM are the same as
those for the Model 1863. This program-
mer offers a rich variety of applications
including data editing. {Provided with
five select cards.)

For further information, Please contact

* ALISTRIA

DEC-MESSTECHNIK

A-1120 Wien, Fockygasse 51/3 Austria
Phone 0222/83 53 80

¢ BELGIUM

MCR ELECTRONICS MARKETING
Chaussee de Nivelles 100

1420 Braime-Lalleud-Belgium

Phone: (02) 384 80 62

*CANADA

CYBERNEX | TD.

Box 9016 Ottavwa, Ontario Canada K1G 3T8
Phone: (613) 741-1540

sFINLAND

PRAFELEC OY

Pl 67 00421 Helsinki 42 Finland
Phone: (90) 366 44 77

/™ MINATO ELECTRONICS INC.

4105, Minami Yamada-cho, Kohoku-ku,
Yokohama, 223, Japan Phone: 045-591-5611
Cable: MINATOELEC YOKCOHAMA

TELEX: 3822-244 MINATO J

15 Kinneret Street, Bnai Braq.

P.0.B. 10239 Zahala, Tel Aviv Israel.
Phone: 707129, 796927, 708174

*ITALY

DE 1.ORENZO INSTRUMENTS

18, Viale Romagna 20089

Rozzano Milan, ltaly.

Phone: (02) 8242769-8242747
*MALAYSIA

NIE ELECTRONIC (M) SDN. BHD.
P.O. Box 2157 Lot 2.22. Kompleks Selangor,
Jalan Sultan Kuala Lumpur Malaysia
Phone: 03-24341

*SINGAPORE

LIM CHENG KOAN HOLDING PTE. I TD.
29, Hong Kong Street, Singapore, 0105.
Phone: 434626, 430358, 2243038
*SWEDEN

TELEINSTRUMENT AB

P.O. Box 4490 S-162 04 Valingby, Sweden
Phone: 08380370

*SWITZERLAND

PRECITEK ELLECTRONIC AG
Bahnhofstrasse 358b CH-8107 Buchs Zurich
Switzerland Phone: 01-8442950
*TAIWAN

BURGEON INSTRUMENT CO.. LTD
No. 90 Alley 13 Lane 211 Sec. 4 Nanking
East Road Taipei Republic of China
Phone: (02) 7546968, 7647017

¢ UNITED KINGDOM

MTL MICROTESTING LIMITED

Mill Lane, Alton, Hampshire GU34 2QG
I'ngland Phone: Alton (0420) 88022
*1.8.A.

OKURA & CO. (AMERICA), INC.

615 South Flower Street Suite No. 908

| os Angeles, Calif. 90017 U.S.A.

Phone: (213) 624-8611

*WEST GERMANY

MACROTRON GMBH

Stahlgruberring 28 8000 Munchen 82
West Germany Phone: (089) 91 50 61
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Readers’ comments

Robbing Peter

To the Editor: In your In my opin-
ion column [“Industry must help the
university,” Dec. 29, 1982, p.20],
Prof. Comer proposes that industry
help universities by donating $1,000
for each graduate hired. Yet hiring a
school’s graduates is precisely the
means by which industry supports
universities.

Schools logically depend on stu-
dents to pay for the educational ser-
vices provided. A school that gradu-
ates 100 electrical engineers per year
probably has a total of about 500
engineering students. Increasing tu-
ition by $100 per semester would
bring in the same $100,000 per year
as Comer’s proposed industry contri-
bution. Likewise, it should be noted
that industry could obtain this mon-
ey only by reducing the pay of its
new hires. The schools would then
be hurt as the lower salaries reduced
the number of students attracted to
their courses.

Having industry pay the universi-
ties to educate students is not wise.
We should avoid even a small step in
that direction. Carried to the limit,
such an action would have industry
running the schools, and Prof. Com-
er would then work for a corporation
as well.

Richard G. Wiley
Syracuse Research Corp.
Syracuse, N. Y.

Getting the big picture

To the Editor: Regarding your Prob-
ing the news feature of Dec. 29,
“High-definition TV is still on hold”
(p. 51), I should like to point out
that current theories of high-defini-
tion television (HDTV) fail to distin-
guish HDTV as an improved medium
from HDTV as a new medium. That
distinction is reached, it seems to me,
when the image displayed is so
large—with a corresponding increase
in the number of pixels to maintain
resolution—that television is no long-
er foveal in character.

It is well-known (but often im-
properly explained) that a two-hour
lecture can be easily tolerated in per-
son, but the same lecture is hopeless-
ly tedious when televised. The com-

mon explanation, the fact of being
there, is not correct; the lecture
would be equally dull viewed from
the next room through a 25-inch
hole. The real difference lies in the
larger field of view and the ability to
look at the lecturer’s shoes whenever
the viewer wants to.

Nonfoveal TV could eventually oc-
cupy 4,000 TV lines at 60 frames a
second, a mind-boggling 3 gigahertz
in uncompressed bandwidth. But
such a medium would be as different
from foveal television as movies are
from slides. Though 4,000-line tech-
nology will not be practical in this
century, it would be shortsighted at
this point to consider the resolution
of 35-millimeter film as the ultimate
in image quality, which is what is
now being done. Instead, upwardly
flexible standards that also account
for image size should be set. The best
of the currently proposed HDTV sys-
tems will be slightly nonfoveal and,
if implemented, will inevitably
presage a market for more large-scale
video image displays.

Incidentally, nonfoveal television is
intrinsically incompatible with foveal
television, so that the simple com-
patibility standards being discussed
will not work. In the former, differ-
ent (and less) camera work is re-
quired because the viewer selects his

or her own point of attention.
Adam L. Carley
Atkinson, N. H.

Correction

In our Probing the news story “High-
definition TV is still on hold” (Dec.
29, p. 51), some data from the graph
credited to the February 1980 SMPTE
Journal was inadvertently deleted or
misplaced. The graph, which summa-
rizes data from the the Society for
Motion Picture and Television Engi-
neers’ HDTV Study Group Report by
Donald Fink, should have compared
the subjective sharpness of 8-, 16-
and 35-millimeter film—both project-
ed and displayed on a 525-line studio
video monitor—to that of both 525-
and 1,100-line TV systems. However,
only the data for film converted by
telecine for video display was given.
The omitted ratings for film viewed
on a projection screen would have
shown 35-mm film at its best rated as
slightly superior in sharpness to 1,100-
line TV (HDTV) at its best and 16-mm
film at its best rated as sharper than
525-line TV but less sharp than the
1,100-line system. Likewise, the
“good-very good” bar for video-tape
sharpness attributed to the 1,100-line
system should have represented a
“good” rating for the 525-line system.

1983 WORLD MARKETS FORECAST ERRATA

1981

Semiconductors, total 7,006.9
Integrated circuits, total 5,416.1
Custom 1Cs, total 336.7
Fully custom 2411
Gate arrays 745

Standard-cell 211

Consumer products, total
Audio equipment, total
Car audio
Hi-fi equipment, totat
Components
Consoles and compact systems
Phonographs & radio phono combinations
Television receivers, total
Color
Black and white
Test and measuring instruments
Oscillators
Recorders

The following changes correct two tables in the 1983 world markets forecast
| Electronics, Jan. 13, 1983] . These figures are in miltions of dollars.

On page 128, U. S. semiconductor consumption should have read:

On page 146, West Europe equipment consumption should have read:

1982

7.860.0
6,277.3
425.8
240.0
132.0
53.8

1983

96139
7,9232
584 3
260.0
211
132

1986

16,550.5
14,432.2
1,410.9
3316
596.9
482.4

1982
14,6121
5,204 8
7236
2,146.3
1,553.6
592 7
354.5
5,396.3
49813
415.0

54.0
105.3
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COHERENT"

16-bit System Software
That Increases Productivity

COHERENT is a state of the art, third
generation operating system. and a
totally independent development of the
Mark Williams Company. COHERENT
contains a number of software innova-
tions not available elsewhere, while
maintaining compatibility with UNIX*
COHERENT is available, today, for the
Motorola 68000, Intel 8086, Zilog
28002, and all Digital Equipment Cor-
poration PDP-11 computers with mem-
ory management.

COHERENT provides a friendly and
flexible environment for program devel-
opment. To achieve this, the system
provides a large number of powerful,
general purpose tools for constructing
and maintaining programs, as well as
for solving application problems. From
this substantial base of software, the
end-user can easily tailor COHERENT
to solve particular application problems.

COHERENT and all of its associated
software are written in the high-level
programming language C. This has
yielded a high degree of reliability, por-
tability, and ease of modification with
no noticeable performance penalty. In
fact, use of C has allowed more effort to
be spent on the choice of proper algo-
rithms, resulting in a system that uses
the machine’s resources efficiently

Features

COHERENT is compatible with UNIX
both at the C source level and at the
user command (shell) fevel. This makes
the large base of software written for
UNIX available to the COHERENT user

The major features of COHERENT
include:

* multiuser and multi-tasking facilities,

* running processes in foreground and
background,

e compatible mechanisms for file,

device, and interprocess input-output,

the shell command interpreter— mod-

ifiable for particular applications,

® tree-structured, hierarchical file

system,

pipes, asynchronous software inter-

rupts, and memory sharing for inter-

process communication,

* generalized internal segmentation

model allowing flexibilities such as

memory sharing,

ability to lock processes in memory

for real-time applications,

* fast swapping with swap storage

cache,

minimal interrupt lockout time for

real-time applications,

*UNIX is a trademark of Bell Labs.

e power failure recovery facilities,

fast disc accesses through disc buffer
cache,

e devicedrivers, the swapper, and some
other system facilities are loadable.
considerably simplifying configura-
tion and driver development,
process timing, profiling and debug-
ging trace features.

Software Tools

In addition to its facilities for basic file
and process manipulation. COHERENT
provides well over 100 utility programs
and an extensive subroutine library. The
following major software components
are included: SHELL, the command
interpreter; STDIOQ, the standard C I/0
library, MATH, library of mathematics
routines; AS, an assembler for the host
machine; CROSS, a number of cross-
assemblers and cross-compilers for
other machines are available with com-
patible object formats; DB, powerful
symbolic run-time and postmortem
debugger for C and assembler; ED, a
context-oriented texteditor with regular
expression patterns; NROFF, text for-
matting, spelling checking and other
utilities related to word processing;
SORT, sort program with generalized
key and record specification; SED, a
stream editor (used in filters) fashioned
after ED; GREP, efficient file search for
a pattern; DIFF, give minimal differences
between 2 or 3 textual files; AWK, a
pattern scanning and processing lan-
guage, M4, macro-processing language:
LEX, yenerates lexical analyzer pro-
grams; YACC, advanced language to
generate parsing program from a gram-
mar; MAKE, aids in construction and
maintenance of a program or software
package; SCCS, maintain several ver-
sions of source code and documenta-
tion foralarge software project; LEARN,
computer-aided instruction about
COHERENT; BC, arbitrary precision
desk calculator language; QUOTA,
various programs to account for system
resource usage; MAIL, an electronic
personal message facility, and DUMP,
incremental file backup system.

Of course, COHERENT will have an
ever-expanding number of program-
ming and language tools and basic com-
mands In future releases.

Language Support

The realm of language support is one
of the major strengths of COHERENT.
The following language processors are
supported:
¢« C aportable compiler forthe

language C, including

stricter type enforcement

in the manner of LINT,

portable implementation
of the complete 1SO stan-
dard Pascal.

* XYBASIC™ a state of the art Basic
compiler with the inter-
active featuresof aninter-
preter

The unified design philosophy under-
lying the implementation of these
languages has contributed significantly
to the ease of their portabitity. in partic-
ular, the existence of ageneralized code
generator is such that with a minimai
effort (about one man-month) all of the
above language processors can be
made to run on a new machine. The net
result is that the compilers running
under COHERENT produce extremely
byte-efficient code very closely rivaling
that produced by an experienced as-
sembler programmer. Finally, the uni-
fied coder and conformable calling
sequences permit the intermixture of
these languages in a single program.

e PASCAL

Operating System

Because of the language portability
discussed above, and the substantial
effort in achieving a greater degree of
machine-independence in the design
and implementation of the COHERENT
operating system, only a very small
effort is required to transport the whole
system to a new machine. This means
that an investment in COHERENT soft-
ware is not tied to a single processor
Applications can move with the entire
system to a new processor with about
two man months of effort.

COHERENT isavailable for all Digital
Equipment Corporation PDP-11 com-
puters with memory management, such
as the PDP-11/23, PDP-11/34, PDP-
11/44, and PDP-11/70. The system is
implemented for the Intel 8086/8087/
8088, the Zilog Z8002, and the Motorola
68000 processors. Future ptans call for
COHERENT implementations for many
other machines, including the DEC
VAX-11  family and IBM 370-compat-
ible computers.

Because COHERENT has been
deveioped independently, the pricing
and licensing is exceptionally attractive.
Of course, COHERENT is completely
supported by its developer. To get more
information about COHERENT, contact
us today

Williams
Company

1430 W. Wrightwood Ave . Chicago. IL 60614
TEL: 312-472-6659 TWX: 910-221-1182
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7D20 WAVEFORM
D GITIZER

For the price of a
single plug-in, you
can now convert your
Tek 7000 Series scope
to powerful digital
storage. Or take ad-
vantage of this new
productive digital
dimension to invest
in the high-perform-
ance 7000 Series
scopes for the first
time. The 7D20 is the
latest and most reward-
ing dividend to the 7000
Series plug-in concept
—a concept that keeps
your scope current not
only with each new ap-
plication, but with new
scope technology as well.

As you expect,
Tektronix packed the
7D20 with capabilities
well beyond anything
comparable, begin-
ning with the power to
store, recall, magnify
and reposition wave-
forms at will. A sam-
pling rate of up to 40
MHz offers single-shot
bandwidth performance
to 10 MHz anc 70 MHz
for repetitive signals.
Waveform storage and
dual channel inputs let
you record, display and
compare up to three
pairs of simultaneous
events or six indepen-
dent signals. You can

stote up to 10 divisions
(full-screen) of pre-
trigger data, or delay up
to 1500 aivisions, always
with sharp, jitter-free
displays

A convenient self-
monitoring envelope
mode captures and
displays subtle varia-
tions among random
events, so your time is
spent more produc-
tively. Enveloping re-
veals otherwise difficult
to detect amplitude and
frequency deviations
such as a missing pulse
and jitter.

Also included are
signal averaging for re-
ducing uncorrelated

noise of a repetitive sig-
nal. On-screen cursor
read-out. Non-volatile
memory siorage for up
to six front panel set-
tings. And extensive
self-diagnostics. All de-
signed to 'mprove mea-
surement accuracy and
repeatability, save you
time and eliminate
guesswork.

IEEE-488 interface
is built-in. You have the
option to delegate re-
petitive measurements
or other long-term moni-
toring tasks to a control-
ler, facilitating complete
and accessible docu-
mentation. Tek's
Standard Codes and

Formats makes pro-
gramming and bus
control unusually easy.

Plug into the digital
world now. Affordably.
Powertfully. The 7D20 is
an exceptional value. It
is a dependable invest-
ment in more productive
time. More creative op-
portunities. And in
greater versatility than
ever from the expanding
7000 Series. Talk to your
Tektronix Sales Repre-
sentative soon, or
contact:

U.S.A,, Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

P.O. Box 4828

Portland, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877
Europe, Africa,

Middle East

Tektronix Europe B.V.

Post Box 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada inc.
PO. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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Editorial

It’s time to take a cue from the Old World

earning to live with the Japanese indus-
L trial machine isn’t just a U. S. problem.
Across the Atlantic, West Europe’s Eco-
nomic Community recently reached agree-
ment with Tokyo on how many video-cas-
sette recorders and television tubes the Japa-
nese may export to Europe and also on
monitoring the export of other sensitive elec-
tronic items.

Under the agreement, Japan’s Ministry of
International Trade and Industry has under-
taken to limit exports of VCRs to 4.55 mil-
lion sets, or about 60% of the European
market, leaving Philips of the Netherlands
and and Grundig AG of West Germany with
a minimum share of 1.2 million sets, or
20%. The Japanese have also agreed to
align VCR prices with those of West Europe-
an manufacturers.

The accord has had a mixed reception.
Common Market ministers are enthusiastic,
since Philips and Grundig have thus won a
chance to establish a competitive position in
the world market even while individual Eu-
ropean countries like France are still free to
negotiate their own national agreements.
But the popular press is concerned that the
consumer will have to foot the bill to pro-
tect European industry.

Is the European example a lesson for
U. S. semiconductor makers worried about
competition from Japan, particularly in

memories? The answer is probably yes. A
compromise can be reached, but it takes
determined negotiation by government and
industry. The Japanese are shrewd and wily
negotiators and will give nothing away un-
less they have to. They use protection of
their domestic markets as an industrial
strategy for building production volume and
must still wonder, even as they thank their
lucky stars, why the countries they trade
with do not retaliate in kind.

At least one lesson that the U. S. industry
seems to be absorbing from its Japanese
competitors is that of the effectiveness of
collaborative research. The advent of such
groups as the Semiconductor Research Co-
operative should go a long way toward
righting what Americans view as an imbal-
anced and unfair advantage enjoyed by their
government-subsidized adversaries.

Just to show it means business, the U. S.
Government could start by following the
European example and—before the clamor
for protection becomes overwhelming—driv-
ing for an agreement with the Japanese to
monitor sensitive items like memories. If the
negotiations start soon enough, the U.S.
might even be able to avoid the spectacle of
negotiating for a 20% share of its own mar-
ket in memories. It might, too, avoid the
kind of accord that fixes home prices and
fails to keep manufacturers honest.

Wanted: more EEs in the political trenches

Even as governments agonize over just
how much protectionism is too much, a
program that has been conducted since 1973
by the Institute of Electrical and Electronics
Engineers has quietly been equipping engi-
neers to deal more effectively with the inter-
leaved levels of the Federal legislative and
political process. Called Congressional Fel-
lows, selected EEs work in Washington on

12

the staffs of elected representatives or of
committees. The idea, to give technology a
voice in the proceedings, is one that is gain-
ing popularity, and the program, described
on page 207, is one that the IEEE should
consider expanding. It is time for scientists
and technologists to discard the notion that
politics, and the accompanying hard work
of influencing America, is beneath them.

Electronics/March 10, 1983



CHERRY
DISPLAY SYSTEMS
WITH
BUILT-IN

POLLING
CAPABILITY!
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Up to 1536 Readouts

As many as 32 remote locations on a single serial
port.. each of which can address 48 additional
individual displays. Ideal for paging systems and
call boards in offices, factories, hospitals, air-
ports and more.

® Selectively Display Information: Transmit in-
formation to 32 locations up to 4,000 feet away.
Selectively...or as a group...from one master
location.

® Choice of Single or Muitiple Message Lines:
Each display location can handte up to 48 lines
of information.

® Minimum Wiring: Displays are interconriec:ed
on a single RS422 cable loop.

CHERRY ¥

CHERRY ELECTRICAL PRODUCTS CORP.

STATION =30:
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STATION =31

Cherry Display Systems feature uniform color
and high brightness, wide viewing angle and
readability. They are available in a choice of 16,
20 or 24 characters per line.

Ready to install, these microprocessar-controlled
systems include drivers, character generators,
refresh memory and other electronics to provide
many standard features—three end of line
modes, horizontal scroll and more. Five levels of
brightness are programmed to provide over 6 to
| range of light output in 4 db steps.

SEND TODAY FOR FREE CATALOG

o DISPLAYS

3608 Sunset Avenue, Waukegan, IL 60087 « 312/578-3500
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*High reliability
components for very
high current ratings

In the power electronics field as well as in
fast switching operations the pulse
capability of a capacitor is all important.
This capability is to a large extent
influenced by the internal construction of
a capacitor

The WIMA FKP 1, a self-healing
polypropylene capacitor with series
wound metal foil electrodes and a floating
electrode of plastic carrier film metallized
on both sides, is suited for pulse
applications with high pulse rise times.
Metal particles flame-sprayed onto the
electrode ends increase the contact
reliability.

The following examples demonstrate the
pulse capabilities of the WIMA FKP 1
capacitor range: PCM 15 mm and 400 VOC
= 1500 V/microsec.; 630 VDC = 2400 V/
microsec. and 1000 VOC == 3500 V/
microsec. In very critical applications we
recommend that you supply written details
for our review and comment upon which
we can supply you with a swift and
binding answer.

Ask for our catalogue and before ordering
make use of the operational data
questionnaire

THE INTER-TECHNICAL GROUP INC.

1 Bridge 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

R Registered Trademark of Company

WILHELM WESTERMANN - spezalvertrieb
elektronischer Bauelemente P.O Box 2345
D-6800 Mannheim 1 - Federal Republic of Germany
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Canion says new products
will propel Compagq Computer

As the portable-computer business
continues its fast-paced growth, com-
panies must be quick to bring out
new products if they expect
to stay on top of the compe-
tition. That goes double for
new companies, says Rod
Canion, who a year ago
helped form Compaq Com-
puter Corp. in Houston.

After a steady year of
product engineering, system
prototyping, and negotia-
tions for financing, Compaq
is now entering yet another
critical period as it tries to
establish itself as the leader
in portable personal comput-
er markets, says the 37-year-
old president.

“The next four months
are going to be extremely —
important for us as we gear up the
production side of the business,”
states Canion. The company—which
last fall introduced a portable 1BM-
compatible personal computer [Elec-
tronics, Nov. 17, 1982, p. 198]—be-
gan delivering its first production
units in late January.

Compaq officials have grown ac-
customed to a swift pace. Officially
formed in February 1982, the firm
first began work on its prototype de-
sign about a year ago. During the
summer, officials began previewing
the unit for prospective dealers and
investors. After the fall product in-
troduction, Compaq began hiring
production workers. Last month, it
had just over 170 employees. By the
end of March, Canion expects 250 to
be on the payroll.

“That number could double by the
end of the year,” states the graduate
of the University of Houston with an
Ms in electrical 