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Before we sat down
at a drawing board.
we sat down with
UNIN* users. They
told us what they
wanted i a professtonal workstation,

A full Bell Labs UNIX operat-
ing system—not a look alike.”
UNISTAR™ is the real thing. Tt runs
on an 8 MHz. 16/32-bit 68000 CPU
with 256K bytes of local memery.
expandable to IN bytes, UNISTAR
provides the ultimate m cost-etlective.
versattle computing power -or
professionals.

“A wide selection of lan-
guages.” UNISTAR comes with C
and 68000 ASM. with Pascal.
COBOL. Fortran 77. BASIC und
ADA s options.

“Plenty of disk storage.” An
mtegral Sa-inch 1OM Syvie Winches-
ter and S'a-inchy L6M byte tloppy are
stundard —with addinenal 21N byte
Winchester capacity available.

“Room for additional options.”
UNISTAR has a built-in cight-slot

“UNIX users told us

what they wanted in an
integrated workstation.
We built it”

Multibus™ card cage. Also standard
are two multiprotocol serial ports
(four ports optional).

“A CPU that takes full advan-
tage of fast memory chips.”
UNISTAR has advancec CPU bourd
design with up to 1IN bytes of on-
board memory. Plus & unique two-
fevel segment-paged  multiprocess
memory management scheme that
climinates CPU/NINU wait eveles
and provides a timed-integer cony
putational rate of 40% 10 50% of an
1/750.

“Ethernet*-compatibility.”
UNISTAR enhancements include an
independently available Ethernet
intertace.

“General purpose application
software.” Horizontal packages in-
cluding word processing. spreadshect
and relational data base mianagement
are also avatlable from Callun.

“All of the above in u
single attractive package.”
You've got it. UNISTAR
has packaged all of yeur

Toademarks: Callar, UNIS TAR/C
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That's our new low price for a
complete 5-metre fiber optic link in
quantities of 10K. Available off the
shelf, this reliable HP link gives you
everything you need to make the fiber
optic connection: transmitter, re-
ceiver, connectors, and cable.

Each component is designed and
tested to assure performance in high
volume applications. The transmitter-
receiver modules provide logic
compatibility and dual in-line pack-

*U.S. Domestic Price Onlv.

01202
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HP offers a complete fiber optic solu

tion for only $17*

aging to simplify designing the link
into your system. And the snap-in
connectors, combined with rugged
plastic cable, assure you of repeatable
optical performance and ease of instal-
lation. The assembled link is specified
to perform at data transmission rates
from dc to 5 Mbaud for cable lengths
up to 5 metres, and dc to 1 Mbaud
for lengths up to 18 metres.

Try this exciting new technology
with our designer’s kit, HFBR-0500.

When performance must
be measured by results.

(bﬂ HEWLETT

PACKARD

Priced at only $27.50* each, the kit
contains 5 metres of connectored cable,
transmitter, receiver, 2 spare connec-
tors, and technical literature. To order,
or to get information on HP's full

line of fiber optic products, call any
HP Components Distributor. In the
U.S., contact Hall-Mark, Hamilton/
Avnet, Pioneer Standard, Schweber,
or the Wyle Distribution Group.

In Canada, call Hamilton/Avnet or
Zentronics, Ltd.
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The changing face of engineering, 125

Complex semiconductor chips, low-cost computing power, and
software are moving the workaday world of electronics
engineers toward systems rather than circuits and toward
management rather than design. The results of Electronics’
survey of its readers yields interesting insights into who and
what is changing in the workplace.

Major New Developments

VLSI tester adds functionality

As more and more engineers design systems around large
semiconductor elements, their companies’ test needs are
growing faster than test department capacity. A new tool for
the task handles integrated circuits with high, 20-MHz speed
and up to 256 pins by using a pattern processor to cut
programming time and effort, 155

Midwest’s industrial states pin hopes on high tech
With the smokestack-industry base of such states as Ohio and
Michigan eroded by recession and imports, Midwesterners are
looking to electronics for salvation. At a new show, Ohmcon,
they are told that they need a ‘“focused strategy,”” 108
Changing the game

Reusable cartridges that can be reprogrammed with new
games by a terminal at neighborhood electronics
entertainment stores will make their debut at the June
Consumer Electronics Show in Chicago, 49

Two-screen work station

A designer at a computer-aided-design work station with two
cathode-ray tubes can modify the schematic on the
monochrome CRT and view the effect on the chip’s layout on
the color CRT, 165
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Highlights

Cover: Engineering’s changing face, a special report, 125 ...

No one knows better than electrical engineers that electronic technology is
the source of sweeping advances and that their profession has radically
changed in the past decade. But what does it all mean; what is the big
picture for EEs? Electronics has mounted a months-long global effort to
answer these questions by talking to the men and women on the front lines of
this revolution. The results are reported in the following four articles.

. . . computer-chip technology aiters the landscape, 126 . ..

The magic of integrated circuitry, in its ever-denser manifestations, has
created a host of new applications for electronics and new jobs for EEs. One
importance difference, of course, is the switch in emphasis from component
to system and the emergence of software as a leading discipline. By and large,
engineers around the world feel they are meeting the new challenges.

. . . the working life of EEs takes many forms, 135 ...

This liberally illustrated section takes at look at the varied pursuits of four
representative EEs: an East Coast military electronics engineer in mid-career,
a young Silicon Valley software engineer who switched from her intended
career in neurobiology, a Japanese project planner who was a digital-audio
researcher until six months ago, and a Coloradan who has found that his
interest in computer-aided engineering has changed his career.

. . . design automation changes the daily routine, 141 ...

The biggest change in the way EEs work stems from the mounting use of
computer-aided design and engineering, with more sophisticated tools appear-
ing regularly. By and large, working engineers welcome the new tools, as do
their bosses. In fact, there may be no better example of the impact of
abundant computer power than CAD and CAE.

. . . engineering schools brace for a new era, 145

A radically changing profession entails a like response from the schools that
prepare its members. Yet U. S. educators find they are running a desperate
race to keep up, with money, staffing, and time all in short supply.

Chip tester responds to VLSI challenge, 155

To meet the testing needs of very large-scale integrated circuits, a new system
expands the range of functional tests with a new high-speed pattern processor
and supports 256 data channel—twice as many as its predecessors did.

Coming up . ..

Mainframe researchers push work on a radically new parallel-processing
architecture: a special report . . . a seeing robot with a deft touch . . . a
monolithic data converter that achieves high resolution without trimming.
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Angle
accuracy
t0.02 degrees

Our Model 6500 digital phasemeter measures typically
to .02° accuracy. The broad bandwidth extending

from 3 Hz to 5 MHz coupled with the wide voltage

range from 10 mV to 120 V makes it ideal for numer-
ous applications. Here’s a 0-360 " continuous: non-
ambiguous display with resolution to .01 °. This unit
requires no ‘‘extras’ andis priced for only $2400.
Going through a phase? Contact The WAVEMAKERS® at
(617) 580-1660, or any of the offices listed.

AR

KROHN - MITE PHASE MEVER 1
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Publisher’s letter

ook hard enough, and you can

usually discern a cycle for almost
everything that people do more than
once. Every six years or so, for ex-
ample, our editors feel a need to
delve in great detail into the ways
the jobs of electronics engineers are
evolving.

We did our first major special re-
port on career prospects in mid-197],
when EEs started finding out that the
lush days when companies kept their
rosters of engineers overstocked had
ended. We followed up with another
special in mid-1977, when the elec-
tronics industries had just come out
of a serious downturn. Now, with
some signs that the industries once
again are on an uptick, we have tak-
en another reading on how engineers
feel about their jobs and their career
prospects in the special report that
starts on page 125.

“Cheap computer power has be-
gun to revolutionize the way engi-
neers work, expanding enormously,
in effect, the intelligence they can
bring to bear on a problem,” says
Senior Managing Editor Arthur L.
Erikson, who organized the report
and wrote most of it. ““Yet some atti-
tudes of engineers about their jobs
and perceptions of themselves actual-
ly haven’t changed a whole lot over
the past six years.”

Art points out that in the 1977
survey of engineer readers made for
us by the McGraw-Hill Research
Dept., 32.6% rated themselves “very
satisfied” and 51.5% “‘reasonably
satisfied.” The 1983 version, done for
us by the same McGraw-Hill organi-
zation, resulted in figures of 33.7%
and 51.0%, respectively.

Interestingly enough, the shift in
opinion was only slight for another
crucial career question: “Do you feel
there is discrimination against older
(age 40 or above) engineers?” Six
years ago, 55.4% felt there was and
16.6% felt there wasn’t. This time
around the ayes had slipped into a
slight minority—47.7%—and the
nays had edged up a couple of points
to to 18.5%.

However, the figures suggest that
there has been a noteworthy—and
welcome—increase in the number of
companies that have dual-ladder pro-

motion schemes so that engineers
who want to stay in engineering can
do so without taking a really heavy
financial hit. Only 37.5% of the engi-
neers surveyed in 1977 reported their
companies had dual ladders; over the
past six years, the number has
climbed significantly to 50.9%.

However, many engineers feel
their ladder still does not have
enough rungs. “My next level is
chief scientist, and then I would have
to switch to management which has
four or five more tiers up,” says a
senior systems engineer at a West
Coast aerospace company (the ques-
tionnaires did not ask people to iden-
tify themselves or their companies).

At the same time, salaries in cur-
rent dollars have moved up, the
mean going from $23,000 to roughly
$38,000. That works out to an aver-
age annual increase of slightly more
than 8.7%. But the figure is decep-
tive: actually, the salary of the aver-
age engineer—if there is such a per-
son—has not kept pace with the rise
in the consumer price index for the
same six years.

Even so, there has been a turn-
about in the past six years in the way
engineers regard accreditation—that
is, having engineers qualify by exami-
nation, much the way doctors, den-
tists, and lawyers do. In 1977, 61.4%
of those queried said they believed
that accreditation would be benefi-
cial. In the 1983 poll, the figure
dropped to 29.6%.

There is no clear reason for this
turnabout. The comments scribbled
in after the question ranged from
“Engineers are artists compared to
doctors and lawyers” (from a reli-
ability engineer at a computer com-
pany in Silicon Valley) to “I see no
useful purpose; engineers are hired
amd hold their positions by their on-
the-job performance” (from the head
of a planning group on very large-
scale integration for a components
maker in Pennsylvania).

2%
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WIMA
Pulse
Gapacitors

The Concept -
Three Dielectrics

The concept: A capacitor element
employing plastic film electrodes
metallized on both sides in a field-free
space.

The ranges:

WIMA MKS 10 using a polyester dielectric.

Capacitance values ranging from 0.01 up
to 6.8 uF and also lead spacings of 7.5
and 10 mm. The 5 mm lead spacing
version is the

WIMA MKS 20.

WIMA MKC 10 using a polycarbonate
dielectric and available in lead spacings of
10 mm or more. Capacitance values range
from 0.01 up to 1.5 pF

WIMA MKP 10 using a polypropylene
dielectric. This construction is particularly
suited for high frequencies and low loss
applications. Capacitance values range
from 0.0t up to 3.3 pF.

All four ranges are high reliability
components with excellent contacts.

Ask for our catalogue and details of the
pulse capacitor range!

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 Bivd., Burbank
California 91505 - (213) 846-3911

R Registered Trademark of Company
WILHELM WESTERMANN - spezialvertrieb

elektronischer Bauelemerte P.O.Box 2345
D-6800 Mannheim 1 - Federal Republic of Germany
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Readers’ comments

Tantamount to treason

To the Editor: I am so furious I can
hardly write. In light of what has
happened to our other industries, I
often wonder why are we not yet
buried in $60 computers from Japan,
Korea, Taiwan, Hong Kong, and
China. The answer is that producers
have not been able to copy our soft-
ware know-how the way they can
easily copy our hardware—that is,
not until the sellout by Microsoft de-
scribed in the Electronics newsletter
on page 41 of your March 24 issue,
[“Microsoft, Japanese plan standard
low-end home computer”].

I do not believe that Bill Gates is
as incredibly naive as portrayed in
the report when he says, “the com-
puter will not be available in the
U.S. . . .” This deal will cut the
heart out of the information revolu-
tion in this country. It will result in
a drying up of sources of investment
capital and talent required to contin-
ually pioneer new hardware, soft-
ware, and applications here. And it
will throw off the track the potential
the computer had to improve the
quality of life worldwide.

The Japanese will not create new
hardware, or software, or applica-
tions. They will make what they can
copy in volume and kill the prospect
for return on investment that drives
the creative process here so well.

How can someone who contribut-
ed so much and benefited so richly
from our system—and who has such
an important stake in the exponential
future growth of the markets he
helped create—sell us all out, lock,
stock, and barrel?

Robert H. Norman
San Diego, Calif.

Corrections

In “Motorola adopts revised pin-grid
array” (April 7, p. 52), one of the
socket makers backing the package
should have been identified as Robin-
son Nugent Inc. Also, the MRF966/7
gallium arsenide field-effect transistor
noted in that issue’s Products newslet-
ter (p. 253) is being introduced by the
Motorola’s Semiconductor Products
Sector in Phoenix, Ariz.
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COHERENT" IS SUPERIOR TO UNIX'
AND IT’S AVAILABLE TODAY
ON THE IBM PC.

Mark Williams Company hasn’t just taken a mini-computer
operating system, like UNIX, and ported it to the PC. We
wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making it the most
efficient personal computer work station available at an
unbelievable price.

For the first time you get a multi-user, multitasking operating
system on your |BM PC. Because COHERENT is UNIX-
compatible, UNIX software will run on the PC under
COHERENT.

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. [t's available on the IBM XT, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or write,
Mark Williams Company

1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659

m Mark
Williams
UJ Company

COHERENT is a trade mark of Mark Williants Company
*UNIX is a trade mark of Bell Laboratories.
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This new
programmable sweep generator

uses distributed microprocessor
architecture.

CW accuracy can be held to Both F1 (start) and F2 (stop) sweep frequencies,
+10 Hz or better by phase lock:rg or M1, M2 marker frequencies or any combinatior:
to external frequency counter cr can be displayed simultanecusly.

GPIB (IEEE-488) bus

lock box. . \ \
messages include serial and |

parallel poll, group execute WILTRON nmunGPIB > 1
trigger and SRQ.
s PROGRAMMABLE | Piomour WV @] I
SWEEP GENERATOR

F2
Five sw m rovi
e sweep modes provide MODEL 6647 ]
broad or narrow band control 10MHz to 18 66Hz -
DAl

for unprecedented measure-

ment flexibility. FREQUENCY RANGE

RESET o | I o
. —_— . M ANO
Self-test and automatic fault ==l ~' I o I EX 10 ’ ' PHASELOCK

g:ag_notss occtuy etvery gme SELF TEST (FREQUENCY VERNIER o
e instrument IS turned on, ) Iﬂ £ 3 W R DOES NCT ALTER READOUT)
j D acnve SRR

adiagnostic code is cisplayed -——l
v —l NI M2 3 I tw 2 l INCREASE

[

[ .

on the front panel.

POWER

F
SAV and RCL commands can I P T Joww "—] DECREASE l
be used to store test setups. l =
3] Iu fl . l oW M I 08¢ y _l 0 [
ry ) § ==

' -

Non-volatile memory holds
controls and readings at
previous setting for 20 days
or more.

Remarkably clean and stable CW signals Frequency Vernier with 100 kHz resolution
are available with 1 MHz resolution at allows precise adjustment of CW or center
)

—

. |||'l$
ey ‘:_’ =1 __;e-a

, accuracy are part and The result, broadband coverage with the lowest harmonic
“ew Wiltron 6600, an eminently easy-to-use | content (>40 dBc, 2-20 GHz), lowest residual FM and
rstrus ' jts which combines new RF technology | greatest stability on the market today. We give you a unit
{da gl ssor control. With 10 MHz to 40 GHz withthe best frequency accuracy (=10 MHz up to 20 GHz)
- coverage, the 6600 group Is expressly designed to meet because it uses a ROM to correct non-linear residual
your ATE needs too. There are, quite simply, no more frequency characteristics of YiG oscillators. .
advanced sweeper/signal sources at any price. Programmable parameters include stepped sweep
A look at the features with seleptable step size, start land stop frequencies,
Here in one compact 33 pound unit we give you sweep width, marke.r frequencnes{ sweep time, output
a virtually self-explanatory pushbutton controlled front power level and optional attenuation.
panel. All pushbutton controls can be programmed via . Other features of note include high spectral pur-
the IEEE-488 interface bus. We give you a sweeper using ity, modt_.llar constructlon', self-test, 82 dB power control
fundamental oscillators avoiding the substantial errors range with 01 dB resolution and powersweep.
generated by the harmonic products of multiplier type So easy to operate
oscillators. We give you modular construction without the Multiple microprocessor design and human engi-
disadvantages of RF plug-ins. We give you a fast unit neered panel controls make it easy for even the least
using distributed microprocessors and a display prepro- experienced to use—on or off the bus.
cessor to reduce bus loading and measurement times.




Is aWiltron.

Optional attenuator provides bus
or front panel control of power level
over 82 db range.

All frequencies, sweep times, power levels and
their units are displayed when selected on the
corresponding pushbutton or commanded
over the bus.

@ UNLEVELED
@ RF OFF

SWEEPING  SWEEP TIME LEVEL

P

RETRACE RF
ON

——

MH2/¢B’'mS

[ TRIGGER MARKERS LEVELING
| RF SLOPE
9 | AuT@ L VIDEO INTERNAL ‘ r
| 4 GHe dBm+Sec >
-~
| 6 I ] ) | It { RF OETECTOR RF OUTPUT
L o m o
v [}t o] L e )
3 | 9 | g ° | X 509
D T | dapyen, EXTERN i
a o

Convenient electronic control lever obsoletes
tedious and inaccurate twiddling of mechar:-

Keypad ‘provides fast. precise data entry.

Eight models cover the frequeﬁcy range of
10 MHz to 40 GHz.

= —

Compare the Wiltron 6600 with any other sweeper
For a demonstration and/or our new brochure,
phone Walt Baxter, (415) 969-6500, or write Wiltron,

WILTROIN

i Ve 4! || 805 E. Middlefield Road,

6609 |10 MHz to 2 GHz >20 mW (+13.dBm)

6617 {10 MHz to 8 GHz >10 mW (+10 dBm)

6637 (2 GHzto 18.6 GHz [>10 mW (+10 dBm)

6638 |2 GHzto 20 GHz  |>10 mW (+'0 dBm) at <18.5 GHz
>5 mW (+7 dBm) at >18.5 GHz

6647 {10 MHz to 18.6 GHz |>10raW (+10 dBm)

6648 [10 MHz to 20 GHz |>10mW (10 dBm) at <18.5 GHz
>5 mW (+7 dBm) at >18.5 GHz

6636 {18 GHz to 26.5 GHz |{>3.1 mW (+5 dBm)

6640 |26.5 GHz to 40 GHz|> 1 mW (0 dBm)

Three markers provide

easy identification of swept
frequencies, center frequency
of AF sweep and M1-M2
sweep limits.

Slope control compensates
for losses that vary with
frequency to provide flat
output at test point.

Excellent source ma:ich
(<1.4 up to 20 GHz)
reduces measurement errors.

Wiltron super-flat leveling
components hold variations
in output power to <+0.6 dB
from 10 MHz to 20 CHz.

External directional detector
or power meter car be used
to level output powz- at
remote test position.

Mountain View, CA 94043.
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Editorial

The EE faces change with equanimity

he people who have been most instru-

mental in developing the profound
changes in the way our society goes about
its everyday life and who themselves face
profound changes in the way they do their
work appear generally satisfied with the pro-
fession they have chosen. We refer to elec-
tronics engineers and the way that the tech-
nologies they have pioneered, particularly
the computer, are revolutionizing their own
work modes.

As shown in “The Changing Face of En-
gineering,” our special report beginning on
on page 125, not even the advent of the
engineering work station, the flagship of
computer-aided engineering, has unduly ruf-
fled the feathers of those who would use it.
Perhaps it is because the EE is professionally
dedicated to change and so welcomes its
excitement, or perhaps it is as simple as the
fact that the stations have still not made
their appearance in many of the less volatile
specialties of engineering. Whatever the rea-

son, many of the readers of Electronics who
responded to our survey on job satisfaction
wrote that they would welcome this next
generation of work tool; some expressed im-
patience with what they saw as the reluc-
tance of management to install such systems
quickly.

But perhaps more to the point is the fact
that, in the face of revolutionary change,
some two thirds of the respondents say they
would do it all over again if they were just
starting college—and 85% would encourage
their children to study engineering.

To be sure, there are anguished and angry
comments from a number of working EEs
about exploitation, pay, working conditions,
and the like. These are real problems and
should not be ignored. That a profession as
multifaceted as electronics engineering
should be the perfect pursuit for all people
is not a realistic expectation. However, most
of those who chose it agree that it is at least
as much as they could hope for.

There is nothing to fear but fear

eanwhile, as EEs consider a future fash-
M ioned around computer-aided engineer-
ing, thousands of blue-collar workers con-
template one of bleak joblessness. The cul-
prit already has been selected: automation.
A group of business leaders in the so-called
smokestack industries—autos, steel, and the
like—has said that, even if there is a com-
plete economic recovery, they would not re-
hire thousands of laid-off workers whose
jobs have been automated.
If it is true that those who fail to learn

12

from history must repeat it, then we are in
danger of reliving the excesses of the indus-
trial revolution, complete with machine-
smashing Luddites. At least part of the pre-
vention of that scenario is a realization that
automation creates jobs: systems must be
designed, made, sold, installed, and re-
paired, and many of those out-of-work blue-
collar employees can be retrained to do
those jobs. Business and governmental lead-
ers must get to work now in order to sell
the benefits of automation.
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Programmable Controlier Newsbrief

New PC display system
reduces down-time, increases productivity

F. A. Amendola

Cherry Electrical Products Corp.
Waukegan, IL

Cherry unit adds diagnos-
tics and operator prompting
in understandable printed
messages to any program-
mable controller. Cost: less
than $300

If your programmable controller is not
equipped with a serial ASCIl output port,
you may not be realizing all of its poten-
tial productivity. In its present state it is
unable to output information for operator
prompting or provide diagnostic infor-
mation in immediately understandable
messages for your maintenance staff. Of
course the information is being supplied
by your PC, but in the form of signals or
shut-offs or complicated codes.

The new Cherry display system liter-
ally adds literacy to any programmable
controller with TTL output drivers, 5 VDC.
Instead of using cumbersome look-up
tables to translate output codes, your

Typical configuration (positive
logic) with Allen-Bradley Hook Up
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Cherry No. W420-1058, 20 character display system complete with all on-board electronics.

operator is given any of up to 64 mess-
ages of up to 32 characters each, spelled
out on a bright, easy-to-read display
panel. A flashing mode attracts attention
to potential trouble such as slipping beits,
stuck valves or overheating. Your oper-
ator is constantly and instantly supplied
with pertinent, understandable informa-
fion about all critical phases of produc-
tion under your host system’s control.

At a cost of less than $300 in OEM
quantities this new unit compares with
others costing over $1000. It is esti-
mated that the addition of this Cherry
display system to your host system will
pay for itself in just a few months by
decreasing frequency of down time, in
improved maintenance and increased
machine efficiency.

Easy to install—
a complete message center

You just connect two color-coded cables
{one power and one signal) and the
Cherry unit is ready to take the PCs out-
put drivers and provide output decoding
of up to 64 easily programmable mess-
ages...anything from “BIN 4 EMPTY"
to “ET PHONE HOME!” No hardware
changes or additions.

This new Cherry unit is a piece of
straight-forward engineering consisting
of complete on-board electronics and a
flat gas discharge display panel of 16, 20
or 24 half-inch high characters in bright
orange easily readable in any ambience.
(Longer messages may be scrolled.) Unit
has built in capability for longer scrolled
messages and a flashing mode.

Sample Program (message: VALVE #6
IS CLOSED) Starting location HEX 000
HEX CODE DESCRIPTION
10 Blank Display—all messages must
start with this

0A Line Feed—clears display

oD Carriage Return—puts cursor to far
left

12 Display Recali—turns on display
56 v
L3l A
4Cc L
56 v
45 E
20 Space
23 #

36 6

20 Space

49 ]

53 S

20 Space

43 Cc

4C L

4F [o]

53 -

45 E

44 D

89 All messages must end with this
Complete information
and specs available

Cherry will send you an 8-page instruc-
tion booklet that includes typical con-
nections to various PCs plus application
notes on sample programs and ribbon
cable connections and Hex Number Ad-
dresses for messages in user's EPROM.
Send for it today.

el o | pam——— )
CHERRY @
CHERRY ELECTRICAL PRODUCTS CORPR
3608 Sunset Avenue

Waukegan, ilinols 60087

312/878-3800
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Acheson Colloids Company
Box 288
Port Huron, M| 48060
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Entrepreneur von Meister
sees games as videotex key

He is technically savvy, well-connect-
ed, and perennially optimistic—quali-
ties he exploits to the fullest to gain
his ends. William von Meister, inven-
tor of The Source, winner of $20 mil-
lion from entrepreneurial ventures
and loser of two thirds of that, is
riding full tilt again, this time as
founder, president, and chief execu-

Master entrepreneur. William von Meister expects to
gross $100 million within three years. Then he will retire.

keting more to business users,” says
von Meister. “I would do two things
over: waive the $100 registration fee
and allow on-line registration.” How-
ever, it still has ‘““‘the best electronic-
mail system in the business,” and co-
owner Control Data Corp. “‘just may
have the technical expertise and the
marketing clout to bring it around.”

Von Meister backed into the idea
for GameLine last June on the re-
bound from a stunning defeat with
his Digital Music Co. venture, which
was to offer digital transmis-
sion of master recordings to
homes with cable. But ‘“‘the
retailers pressured the re-
cord companies, and they

reneged on their agree-
ments” to supply the tapes.
“There went $2 million

down the tubes,” he says.
Ups and downs of this
magnitude are the stuff of
life for von Maeister, 41, who
never received an under-
graduate degree (though he

tive officer of Control Video Corp. of
Vienna, Va.

The new company’s maiden ser-
vice, GameLine, is a scheme that
gives at-home access over telephone
lines to a well-stocked, frequently up-
dated library of video games [Elec-
tronics, May 5, p.42]. Says von
Meister: “We see this as a way of
getting into the home. I'd like to see
this become the videotex system for
the average family.”

Before The Source, his biggest hit,
von Meister in 1972 founded Tele-
communication Industries Inc., now
known as Western Union Electronic
Mail Inc, and then TDX Systems
Inc.,, a computerized long-distance
telecommunications system acquired
in 1977 by the British government.
As a consultant for GTE, he helped
draft the videotex standard known as
the North American Presentation-
Level Protocol Specification.

Not all is well at The Source, how-
ever. The sports, news, and financial
data base, acquired in 1980 by the
Reader’s Digest Association Inc., has
fallen some 15,000 subscribers short
of its 50,000 goal.

“It’s missed the boat by not mar-

does hold an MBA from
American University): “It’s like be-
ing a cowboy or exploring the Ama-
zon. You're still living within the
rules, but you’re up against tremen-
dous challenges. Plus, it’s the only
way to make any real money.”

He looks for Control Video to
rake in $100 million within three
years. Two years after that, he will
*“retire and become a consultant and
venture capitalist.”

McKnight says time is ripe
for Orion’s satellite plan

“It’s right, timely, and fair, and of
tremendous value to heavy communi-
cations users.” That is how Thomas
K. McKnight, president of the re-
cently formed Orion Satellite Corp.
of Washington, D. C., describes his
company’s $215 million plan to orbit
satellites with transponders for sale
to private transatlantic customers
with their own earth stations [Elec-
tronics, March 24, p. 63].
Recognizing that Orion is an un-
derdog before the Federal Communi-
cations Commission, McKnight is

Electronics/May 31, 1983




Hewlett-Packard on )
low-budget data logging...

Here’s a system that goes wherever you go...
and it goes for less than $3100.

This low-cost traveler can help bridges,
forests, telephones, automobiles, schools, pipelines,

solar systems...and you.

M o F iy

Now there’s a sensible answer for
small data logging projects. Whether
they take you to the engineering lab, a
plant, or the field. It’s a portable system
based on HP’s new 3421A Data Acquisi-
tion/Control Unit. We combine this por-
table powerhouse with HP’s 41CV hand-
held computer and peripherals to give
you a low-cost data logger that offers
surprising performance.

For example, this system can auto-
matically scan up to 30 channels,
measure ac or dc volts, make 2- or 4-
wire resistance measurements, moni-
tor digital inputs, and even provide
digital outputs.

Sensitivity of 1 uV and 300,000 count
resolution let you detect small signals
from transducers such as RTD’s, thermo-
couples and thermistors. High accuracy
(0.01% full scale), excellent noise rejec-
tion (120 dB), and electronic calibration
mean you get answers you can trust...
even in noisy industrial environments.
What’s more, reference junctions and
software programs simplify measure-
ments by giving you results directly in
engineering units.

But you also need flexibility in a
portable data logging system. That’s
assured by the convenient HP-IL inter-
face and 3421A adaptability. With the
4]1CV, you can easily program the system
to do your measurements your way.
HP’s Digital Cassette Drive lets you
store programs for easy recall. And you
can also store data for later analysis in
the lab. With HP’s Thermal Frinter/
Plotter, you can see measurement results
immediately. With the 3421A, you can
trade accuracy for speed. Choose 5%:-digit
resolution to detect small changes. Or, if
you’re interested in speed, select a fast
30 readings per second with 3Y;-digit
resolution. When ac power is available,
you can plug into an outlet, but if power
fails you have battery backup for unin-

Circle 15 onreader service card
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terrupted operation. In remote locations,
you can operate totally from battery
power. A ‘“‘sleep’” mode conserves power
by putting system components on standby
until needed. With HP-IL you can even
upgrade to the more powerful HP85
personal computer for tougher data-
logging tasks.

We’re into applications you
wouldn’t have dreamed of.

This new system opens the door to
countless data logging tasks you’d have
previously tackled manually...if at all.
For example, in the electronics lab you
can check PC-board temperature pro-
files. In process plants you can quickly
do spot checks on levels, pressures,
temperatures, and flow rates. Civil
engineers can do life tests on structures
such as bridges by measuring
the galvanic effect on
reinforcing rods.

-

OESIGNED KON

L HP-IB 2

SYSTEMS

HP-1B: Not just IEEE 488, but the
hardware, documentation and
support that delivers the shortest
path to a measurement system.

A data logger in a fish hatchery? Yes,
this system can monitor water level, flow
rates, and temperature to produce the
best mixture of stream and well water
for optimum fish growth. The forest in-
dustry could even put this system to
work in studying the effects of clear cut-
ting on seedling mortality by monitoring
soil temperature in various locations.

Whether you’re in a manufacturing
plant, research lab, solar powered
building, ship, airplane, or balloon...
HP’s new portable data logging system
can give you precision measurements at
low cost. A complete system, including
the 3421A, 41CV, Digital Cassette Drive,
Thermal Printer/Plotter, and HP-IL
interface, goes for less than $3100.* So
pack this system up in its convenient
carrying case and take it along...
wherever you go.

Get all the details by calling your
local HP sales office listed in the
telephone directory white pages. Ask
for a sales engineer in the electronic
instruments department.

[bﬁ HEWLETT

PACKARD

® Prices shown arc suggested USA list prices




SWITCH FROM HOTS TO CoOLS

/“CGDL 1”
/SWITCHERS

FROM DELTRON

//‘
’ 1cient
s > 4 o 75% €€ -
4"\ /a’ v Nore tha I Fcc saiew,EM\ de
-~ \ ,
1 / E UL,VDE,CSA, eable
.‘ i - hert powertec interchangd
. / Boscheft,
| v’ Low price
QUAD OUTPUT

6 POWER GROUPS

130 Watt - Series 130
150 Watt - Series 150
170 Watt - Series 170
200 Watt - Series 200
250 Watt - Series 250
! /\400 Watt - Series 400

AC 41

P.O. BOX 1369
PHONE: 215/699-9261

WISSAHICKON AVENUE, NORTH WALES, PA 19454
TWX: 510/661-8061

DDeltrorn inc.

REGIONAL OFFICES SCHENECTAOY.NY 518/862-1338 DALLAS, Tx 214/484 1483
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INSTANT ACCESS TO EXCLUSIVE FINDINGS!

Electronics’ 1983 World Markets Forecast Data !
Book has been updated and revised to draw a 1%3 =
precise profile of current and future demand World M"“““H

for electronics products in the USA, Western Ddlukxxk

Furope, and Japan—including 22 additional ~ b

pages of market-estimate and growth-rate AN .

tables. { y
HiRciores 4

An indispensable data source.
Order Your Copy Today!
mf'

Send $160 (USA residents please add local sales tax) to: Electronics Maga-
zine Books, Dept. ESH, 1221 Avenue of the Americas, New York, NY 10020

Payment must accompany order.
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still convinced he will triumph. Not-
ing the Reagan Administration’s in-
clination to deregulate space activi-
ties, politically canny McKnight says
the issue boils down to public owner-
ship versus free enterprise.

One of many. In fact, he predicts,
10 years from now the International
Telecommunications Satellite Con-
sortium will be just one player
among a host of foreign-flag systems
operating between the U.S. and Eu-
rope. He also submits that FCC deni-
al of his application would result in
no U. S. participation in that arena—
a prospect he believes will not wash
on Capitol Hill.

McKnight attributes his strong
pro-American stance to his two years
in the marines. Later, as a brand-
new attorney with a bachelor’s de-
gree from Ohio State University and
law diploma from Miami University
in Ohio, he joined the Fcc Office of
Policy and Planning in 1973 when
the skies were just opening to satel-
lite communications. There he began
acquiring a taste for challenging the
status quo, developing alternative
perspectives on controversial issues.
In 1976, he moved to the White
House’s Office of Telecommunica-
tions Policy.

Seeking to gain hands-on business
experience, he joined the legal staff
of Combined Communications Corp.,
Phoenix, Ariz., in 1977. After that
and a brief second stint at the Fcc,
McKnight became vice president for
telecommunications development at
Gannett Satellite Information
Network.

Then, with a close friend from his
FCC days, he formed Orion Telecom-
munications Ltd. in March 1982 to
advise industry on regulatory strate-
gy. That venture was to prove short-
lived for the 38-year-old Cincinatti
native; some seven months later, Ori-
on Satellite Corp. was born.

Should the FccC rule in Orion’s fa-
vor, McKnight says, there is enough
money pledged by investors to pro-
ceed with the construction of the sat-
ellite system. If the proposal is shot
down, he says he has a number of
contingency plans that also are pro-
vocative and will rock the existing
order. O
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The LightHouse
announces
¢ Jamps 1n

OK quantities.

New manufacturing e

o

1ciencies allow us

to pass along significant savings.

t Three years ago General Instrument set
‘. Y| in motion a unique plan to establish a fully

\|Il|  independent manufacturing facility in the
N\

N Far East.
% Unlike other companies, we wanted more
than an assembly plant. We wanted a completely
self-contained operation with product engineer-
ing, manufacturing, testing—the works. And with
quality control so high we could ship direct from
overseas warehouses. l
Our Kuala Lumpur plant is now running at &
peak efficiency. Quality is at an all time high. J‘
And the improved economics mus! be seen
to be believed.
That’s only part of why we can price

|| so aggressively.
% The other part is better management.
Today, our streamlined operation turns out more
product per employee.

Careful control and analysis have lowered chip costs.
And even our yields have increased.

Big savings on high efficiency lamps.
You've heard the good news. Now the really good news.
These low 100k prices are on our most popular lamps:
high efficiency red, orange, yellow and green. The general
purpose devices designers specify most.

100K 1 100K

Lamps Unit Price: $° | Lamps ~_ Unit Price: $°
MV 5753 .075 | MV 57640 (HLMP 1300) .087
MV 5754 .075 | MV 53640 (HLMP 1400) .099
MV 5353 .087 | MV 54643 (HLMP 1503) .104
MV 5354 .087

MV 5453 .087

MV 5454 -087 | *US. domestic price only

When we set out to be your LightHouse,
we wanted to do more than give you the :
best optoelectronics products. We wanted —=4
to give you the best value, too.

Today, we're doing it. Ny

You can order directly from the factory or from
your nearest distributor.

General Instrument, Optoelectronics Division,
3400 Hillview Avenue, Palo Alto, CA 94304. (415) 493-0400.
TWX: 910 373-1767.

GENERAL
INSTRUMENT
Optoelectronics Division

The LightHouse people depend on.
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(Left) Local Pro-
grammability is
compatible with all
Tek 4110A Series
terminals, includ-
ing the high-
resolution 4114A

Tektronix 4110 Series
Local Programmability
combines the best
elements of standalone
computing and host-
based data management.
Add Local Programmability

resident terminal
features, such as

PROGRAM EXECUTION

; ASSE”BLED col LED FORTRAN PROGRAMMING
segments manipu- RECAAM CANGUAGE
lation or 2-D

transforms, at a
minimal expense

A local version

PLOT 10
IGL

and color raster

‘ 4113A, shown.

| (Right) llustrated:

[ relationships of
software modules
for a terminal with
Local Program-
mability. User-
written FORTRAN
or assembly lan-
guage programs
can be linked via
the CP/M-86
operating system

to any Tek 4110A Series
terminal to enjoy the exe-
cution speed of a mini. To
access the processing
power of a mainframe.
And to utilize the resident
capabilities of Tek's ad-
vanced color raster or
DVST graphics terminals,
on-line or off.

Local Programmability
can dramatically raise out-

of PLOT 10 IGL, -
the world's most-

utilized SIGGRAPH

“core” software, is

also available. With

Local IGL, you can

run your host resi-

l OPERAé:’Na:VSTEM: g:gTﬂEA;ING
dent IGL programs
at the terminal level,
by downloadi ng TERMINAL FIRMWARE TERMINAL
and recompiling

of memory. =
[ |
|
]

put and re- them locally.
duce the cost Local Programmability phone of the nearest Tek
of data com- lets you do pre- and post sales office, write or call:

processing tasks—suchas  US.A., Asia, Australia,
tablet digitizing, on-screen Central & South America,
line delays rotation and scaling, and %aﬁa” |
and otherob-  plotter output—with com- S0P oG AboR
staclestotrue  plete independence. Portland, OR 97208
graphics in- Finally, it frees the main- Phone: 800/547-1512
teractivity, frame to service more users Oregon only: 800/452-1877
without chang- by doing only what it does Telex: 910-467-8708
ing the way best: the most intensive TLX: 15-1754

you work. processing and data base Cable: TEKTRONIX
Armed with Local management tasks.

munication. It
can eliminate

Europe, Africa, Middie East

to Tek LTI and /
PLOT 101GL Programmability you can Local Programmability ’TD%“S‘{S’O‘)'(XB%“?'Ope B.V.
libraries. develop and run programs is the latest dividend of 1180 AV Amstelveen

(Above) Local
Programmability
lets you locally
control peripher-
als like the new

locally, while exploring Tek’'s commitment to
the full graphics potential easy evolution and up- Telex: 18312-18328
of the 4110A Series. grade of its graphics. The Canada

The package includes an  tools, documentation and Tektronix Canada Inc.

The Netherlands

4691 Color industry standard CP/M- support are in place to PO. Box 6500

Graphics Copier, 86%* operating system. Your  allow easy implementation Barrie, Ontario L4M 4V3
engineered com- choice of a FORTRAN-86%**  on all of Tek's wholly- Phone: 705/737-2700
patible with the compiler or ASM86%** macro compatible 4110A Series D d

Tekt41 13A qol?; assembler. Plus a library of ter{_ni'nals. - Tﬁmén hi

raster terminal for powerful Low-level Terminal alk to your Tek Sales

outstanding color Interface (LTI) subroutines ~ Engineer soon. For litera- e raphics

Standard

copy quality. providing a quick path to ture and the address and

Tektronix
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ANALLUNS

HA-5130
HA-5170
HA-5180 HI-506A
HI-508

HI-508A

artrrS

It’s all here.

For all your designs requiring
high-performance, high-reliability
analog ICs. Harris. The industry
innovator. With a total line of
proprietary and superior alter-
nate-source analog products.

Name it. ADCs, DACs, op
amps, sample/hold amps,
switches, multiplexers, DAS
signal processors, voltage
references and comparators.
We've got 'em. All designed for

HA-2420
HA-5320

FERAADD

high-demand, critical applica-
tions using the latest process
technologies. All available in
military, industrial and
commercial temperature ranges.

In a wide variety of package
options.

No one offers you the range of
analog products. No one offers
the same, consistent high reli-
ability. Chip-to-chip—across the
board).’

Whether its high speed or

1-800-528-6050 Ext. 455

In Arizona: 1-800-352-0458. Ext. 455.
Calltoll-free (except Hawaii & Alaska)
tor the phone number of your nearby Harris
authorized distributor or expedited literature
service. Or check your IC MASTER forcom-
plete product listing and specitications.




Digital to
Analog
Converters

HI-565 HA-5190
, HI-5680
HI-5712 HI-7541
HI-574A

M !5'-

absolute precision.
from start to finish.
it's all here. At Harris.
Your complete analog
answer.

For detailed product
information, write: Harris
Semiconductor Analo
Products Division, P.O. Box
883. Melbourne, Florida 32901.

Harris Technology
... Your Competitive Edge




GICT A FIRM GRIP
ON THE FUTURE, TODAY.
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THE TEST AREA MANAGEMENT SOLUTION
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Fairchild’s Test Area

Manager (TAM) is a unique new

solution to an age-old problem:
Creating a system which pos-
sesses a keen eye to the future
while keeping its operational feet
planted firmly on the realities
of the here and now. A system
which greatly increases present-
time tester productivity, and
efficiently collects and analyzes
test and facility data, while
serving as the first step toward
the completely automated fac-
tory of the future.

Others have tried to build
such a system.

Fairchild has succeeded.

A NEW APPROACH TO
HUMAN AND SYSTEMS
PRODUCTIVITY.

TAM is a unique interac-
tive ATE management solution.
A non-dedicated system which
combines high-level software
conversion tools, local net-
working technology and a
relational database manage-
ment system.

TAM consists of an evolu-
tionary 32-bit computer with
Fairchild’s FastNet;* a fully stan-
dardized, Ethernet-compatible
open-ended network.

Plus innovative software

programs, including the Program

Enhancement Processor

TR TGN
FAIRCHILD

R T G NN A
A Schiumberger Company

(PREP), a revolutionary new
device-oriented test program
generator. PREP significantly
reduces the time required to
write test programs.

This powerful hardware and
software combination enables
the Test Area Manager to perform
all the functions required to
manage your test facility, while
producing a test program devel-
opment time savings of 50% and
providing a 20% improvement
in tester utilization.

TAM’s software also includes
Test Facility Management
(TFM), a program which helps
TAM collect and analyze a
variety of test data and present
it in a useable, systematic report
form.

TAM is a truly modular
system which can be ordered to
meet your current testing needs
with an eye to future expansion.

For more information about
our new Test Area Manager
solution, call or write: Fairchild
Digital Test Systems, 1601
Technology Drive, San Jose, CA
95115. (408) 998-0123, Ext.
2296. Regional sales offices:
New Jersey (609) 784-2000
Texas (214) 422-7200
California (408) 947-3601.
Fairchild Camera and

Instrument Corporation.
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Electronics and the law _

Limiting liability for computer malfunctions

by Marc E. Brown, patent attorney practicing in Los Angeles

usinesses today depend upon their com-
puters. When they fail, computer ven-
dors are often asked to pay for the dam-
ages caused.

Generally, vendors can be held liable, not just
for the expense of repairing the computer, but
for all damages that were “reasonably foresee-
able” to them at the time the computer was
sold. These usually include injuries to persons
and property and, most importantly, consequen-
tial damages such as lost profits, harm to reputa-
tion, and liabilities that the customer itself in-
curred because of the computer failure.

Disclaimers. One of the most effective meth-
ods of limiting this liability is to place a dis-
claimer clause in the sales contract. Each type of
injury that the vendor refuses to cover can be
expressly excluded.

The most common exclusion is for consequen-
tial damages. Often, the vendor does not object
to repairing the equipment, and the likelihood of
personal injury or property damage is remote.
Still, few vendors want to accept liability for lost
profits and other types of remote and often un-
bounded injuries.

Another common disclaimer is of the “Im-
plied Warranty of Fitness for a Particular Pur-
pose.” When the user has relied upon the ven-
dor’s expertise in selecting a computer to solve
his problems, an implied warranty is created
that the computer will solve those problems.
Unless this implied warranty is disclaimed,
therefore, the vendor may be liable for damages
even though the computer, as a technical matter,
functions perfectly.

The most encompassing disclaimer is of the
“Implied Warranty of Merchantability.” This
warranty is implicit in every sales contract and
assures the buyer that the computer is fit for the
ordinary (as opposed to the specific) purposes
for which it may be used. To be effective, how-
ever, any disclaimer of it must explicitly men-
tion the word “merchantability” or state that
the goods are being sold “as is.”

One caveat: disclaimers will not be enforced
unless they are placed in a conspicuous position
in the sales contract. They will also not be en-
forced when personal injury results from the
malfunction.

Functional specifications. Users often demand
compensation when the computer fails to solve
all of the problems for which it was purchased,
regardless of whether it is operating properly
from a technical standpoint. If the user relied

originally upon the vendor’s expertise in select-
ing the computer, such a claim is likely to suc-
ceed in court. And although liability could prob-
ably be cut off by a disclaimer of the “Implied
Warranty of Fitness” discussed above, the pres-
ence of such a disclaimer might well kill the
sale.

The compromise solution is for the buyer to
be required to provide a detailed and compre-
hensive list of the problems the computer must
solve. These functional specifications can then be
incorporated into the sales contract and identi-
fied as the only specifications the computer has
been selected to meet. The more detailed and
comprehensive they are, the less room there will
later be for legal dispute.

Merger clauses. After the sales contract is
executed, users often claim that the computer
does not measure up to the oral assurances they
previously received. To minimize the chances
that such claims will be respected, vendors often
insert “‘merger clauses” into the sales contract.
These clauses typically state that the buyer of
the computer is not relying upon any representa-
tions or promises other than those expressly set
forth in the sales contract and that no such
additional representations or promises have been
made.

Shortening claim time. In most states, the
buyer has many years (typically four) following
a computer failure in which to file a lawsuit for
damages. This leeway is often a source of frus-
tration to vendors who, after having devoted
literally years to solving the buyer’s problems
without charge, find themselves a defendant in a
lawsuit.

To minimize this risk, a clause can be placed
in the sales contract that shortens the time in
which the buyer must file a lawsuit for breach of
contract. In most states, however, the time may
not be shortened to less than one year.

Insurance. Even the most carefully drafted li-
ability limitations may be ineffective in certain
circumstances. Next month’s column will ex-
plore these circumstances. For now, however,
vendors should realize that they can protect
themselves by obtaining insurance. Not only can
this indemnify them for losses, but most policies
pay for the insured party’s legal defense.

This column sets forth basic principles of law and
is not intended as a substitute for personal legal
advice. Questions and comments are invited and
should be sent to Mr. Brown in care of Electronics.
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“That's right. With the Fluke
9010A Micro-System Troubleshooter,
our techs can troubleshoot Collins
avionics systems on the spot — at
the depot level — and give custom-
ers the quick turnaround they re-
quire.”

"We're no longer losing time
by sending suspect boards back to
the factory for analysis. That's costly.
And in many cases the fault is notin
the board to begin with”"

Collins people take
great pride in their
advanced avionics
systems, which are
carefully designed

to deliver long-term, low cost of op-
eration. No wonder, then, that Col-
lins divisions use Fluke's 9010A
Micro-System Troubleshooter in
their service centers worldwide.

No other test instrument is as
effective at isolating faults inside the
1P kernel, where digital logic makes
problem solving a nightmare. How?
With built-in comprehensive test
routines that can tell you if the bus is
bad, a RAM or ROM is dead, or if
the glitch is in one of the I/O ports —
automatically.

What's more, the 9010A also
lets you test beyond the bus. Using

a“smart” troubleshooting probe
and uniquetest algorithms, you
can create and debug test pro-

grams directly on-line, then

John Dedich
Engineering Group Head
DME & Radio Altimeter Section
Collins Air Transport Division
Rockwell International

Users of the 9010A tellus
this is a major advance in micro-
system service techniques;

orld Radio Histo

store them on a program cassette.

“Thanks to our
Fluke Troubleshooters,

we dont send boards back
to the factory for repair.”

unlike signature analysis, the
9010A is neither difficult nor tedious
to use. It doesn’t require you to pre-
condition boards.

And because Fluke Micro-
System Treubleshooters support
over 30 microprocessors — includ-
ing the new 16-bit designs — they
give you flexibility to meet change.

But the bottom line for John
Dedich is this:

“With help from the 9010A, we
are finding it easier to maintain Collins’
high standards of after-sale support.
Our service techs are able to be more
productive, and customers get more
value from our avionics systems”’

For more information on
Fluke 9000-Series Instruments,
microprocessors supported, and
seminar programs, contact your
Fluke Sales Engineer, use the cou-
pon below, or call toll free:
1-800-426-0361.

FLUKE

----- = Fast Response CoupOnN e cccccccccaa

IN THE U'S. AND NON- IN EUROPE:
EUROPEAN COUNTRIES: ELEC 5/31/83 + 9000

r
]

]

]

: John Fluke Mtg. Co., Inc. Fluke (Holland) B.V.
1 PO.BoxC9090, M/[S250C PO. Box 5053, 5004 EB
1 Everett, WA 98206 Tilburg, The Netherlands
1 (206) 356-5400 (013)673-973

: Ix 152662 Tix 52237

0O Please send me 3000 Series information.

O Have a Fluke Sales Engineer call.

O Please send me seminar information.

We use the following microprocessor types

in our products _ _ S —

Name . - S
Title _ _Mail Stop
Company _ _ _ I
Address — S
City —— State__Zip

Telephore ( ) — : _Ext.
© 1983 Jehn Fluke Mig. Co., Inc. All rights reserved

For technical data circle no.25




Quiet as a mouse

because IPC current monitors read
fast-pulsed currents (nsec-millisec) in
physical isolation from the beam or
conductor, elimirating ground loops
and interference noise.

Thirteen in-stock models from
$125., BNC standard. Sensitivities:
IV/A to .01V/A. Specials on request.

For further information write
or call: lon Physics Company,
EC. Box 416, Burlington, Mass.
01803. Tel. 617-272-2800.

ION PHYSICS
ab COMPANY
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You (and we) are
in a quick moving
business. News
breaks frequently
Change is the
name of the game. Awareness is the
way to win

Give us one hour of your time every
two weeks and we will keep you
aware of what's going on around you
and around the changing world of
electronics technology

Run with it. Send in one of the
subscription cards in this issue.

Electronics Magazine
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20th Design Automation Conference,
IEEE (Paul Losleben, DARPA/IPTO,
1400 Wilson Blvd., Arlington, Va.
22209), Fontainebleau Hilton, Miami
Beach, June 27-29.

Fourth International Conference on
Integrated Optics and Optical-Fiber
Communication, IEEE et gl (Melvin
I. Cohen, Room 60325, Bell Labora-
tories, 600 Mountain Ave., Murray
Hill, N.J. 07974), Keio Plaza Inter-
continental Hotel, Tokyo, June
27-30.

13th Fault-Tolerant Computing Sym-
posium, IEEE (Michele Morganti, Te-
letra spaA, Via Mattel 20, 1-20064
Gorgonzola, Milan, Italy), Jolly Ho-
tel, Milan, June 28-30.

Microcomputer Show °83, Japan
Electric Industrial Development As-
sociation (3-5-8 Shiba Koen, Minato-
ku, Tokyo 105), Osaka Merchandise
Mart, Osaka, June 29-July 2.

Office Automation Show, Nihon
Keizai Shimbun (1-9-5 Otemachi,
Chiyoda-ku, Tokyo 100), Tokyo
Ryutsu Center, July 4-7.

The Fifth Generation: Dawn of the
Second Computer Age, Systems Pro-
gramming Ltd. (The Fifth Genera-
tion Computer Project, SPL Interna-
tional Research Centre, The Charter,
Abingdon, Oxfordshire, England),
London, July 7-9.

Siggraph ’83—10th Annual Confer-
ence on Computer Graphics and In-
teractive Techniques, Association for
Computing Machinery et al. (AcM/
Siggraph, 111 E. Wacker Dr., Chica-
go, Ill. 60601), Cobo Hall, Detroit,
Mich., July 25-27.

Hi-Tech Osaka ’83, Marcom Inter-
national Inc. (Akasaka Omote-cho
Building, Room 705, 4-8-19 Aka-
saka, Minato-ku, Tokyo 107), Osaka
Minato Exposition Center, Minato-
ku, Osaka 552, July 27-29.

VLSI ’83 International Conference,
International Federation for Infor-
mation Processing (Pat Ueland, vLSI
’83, The Norwegian Institute of

Technology, N-7034 Trondheim—
NTH, Norway), Trondheim, Aug.
16-19.

10th International Conference on
Amorphous and Liquid Semiconduc-
tors, Physical Society (3-5-8 Shiba
Koen, Minato-ku, Tokyo 105), Fed-
eration of Economic Organizations,
Tokyo, Japan, Aug. 21-26.

National Conference on Artificial
Intelligence, American Association
for Artificial Intelligence (Claudia
Mazzetti, AAAIL, 445 Burgess Drive,
Menlo Park, Calif., 94025), Washing-
ton Hilton Hotel, Washington, D. C,,
Aug. 22-26.

International Conference on Paral-
lel Processing, IEEE et al. (P. O. Box
639, Silver Spring, Md. 20901),
Shanty Creek Lodge, Bellaire, Mich.,
August 23-26.

10th International Conference on
Amorphous and Liquid Semiconduc-
tors, Physical Society of Japan (3-5-8
Shiba Koen, Minato-ku, Tokyo 105),
Federation of Economic Organiza-
tions, Tokyo, Aug. 30-Sept. 1.

Seminars

Fundamentals of Control, Instrument
and Control Technology, Intro-
duction to Process Computers, and
other one- and two-week applications
courses in measurement and control
are being given during the summer
and fall in Foxboro, Mass., Houston,
and other U. S. and Canadian cities.
For more information, write to the
Registrar, Educational Services, The
Foxboro Co., Foxboro, Mass. 02035,
or call (617) 543-8750.

Engineering Work Stations will be
studied at Andover Inn, Andover,
Mass., June 21-23, followed by Ad-
vances in High-Definition Tv, July
10-12, and Optical and Video Disc
Systems, July 24-26, both at the
Holiday Inn, Monterey Bay, Calif.
For more information, write to the
Institute of Graphic Communication,
375 Commonwealth Ave., Boston,
Mass. 02115, or phone (617) 267-
9425,
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Now!

Greater productivity
for SPICE users.

If you're using SPICE to develop
IC chips and want faster turnaround,
Floating Point Systems has the
solution.

Now QSPICET, a version of SPICE
(release 2G.5) is available that takes
advantage of the unique benefits
offered by the FPS-164 Attached Pro-
cessor from Floating Point Systems.

The FPS-164 Attached Processor is
a powerful, high-speed scientific
processor that attaches to VAX™ and
IBM systems. It offloads and pro-
cesses complete computationally-
intensive engineering and scientific
jobs, freeing your host computer for
other work.

Combined with QSPICE, the FPS-164
offers users faster job throughput,
quicker design solutions and better
productivity than standalone mini-
computers and costs less than a
mainframe of equal performance.

FPS-164, VAX 11/780 Performance
Benchmark (Running QSPICE)
Test cases Bipolar NAND gate 4-bit adder
(350 Nsec transient analysis).
CPUTIME  Throughput
(seconds)
Dedicated VAX 11/780* 4089 1.00
with floating-point accelerator
(working set = 3072)
FPS-164/VAX 11/780 815 5.02
(running QSPICE)

*Running SPICE, release 2G.5

Price/Performance

Compare the FPS-164 to other
options for scientific computing. It
delivers better price/performance
than any comparably-priced
scientific computer.

It offers up to 12-million floating-
point computations per second
(MEGAFLOPS), 15 decimal digits of
precision,and up to 7.25 Megawords
(58 Megabytes) of memory for prices
starting at $300,000 (U.S.).

Reliability and
Worldwide Support

Floating Point Systems has estab-
lished an impressive record for
product reliability and customer
support. A total of over four thousand
64-bit and 38-bit processors have
been delivered and are being sup-
ported with service facilities at key
locations throughout the world.

Call Us

If you want improved
price/performance for IC design
using SPICE, call Floating Point
Systems, toll free at (800) 547-1445.

The world leader in array processors.

FLOATING POINT
SYSTEMS, INC.

- Y

PO.Box 23489

Portland, OR 97223

(503) 641-3151

TLX: 360470 FLOATPOIN BEAV

FPS Sales and Service Worldwide.
U.S.: Laguna Hills (CA), Los Angeles ](CA] Mountain View
(CA). Lake Wood (CO). Simsbury (CT), Winter Park (FL).
Atlonta, (GA4, Schaumburg (IL). New Oreans (LA),
Rockvilie (MD), Deaham CSMA] Red Bank (NJ), Comrales
g;M) Philadelphia (PA), Grand Prairie (TX), Houston (TX),
llevue (WA).
INTERNATIONAL: Canada, Calgary, Montreal, Ottawa;
Englond, Brocknell, Berkshire; France, Rungis; Japan,
Tokyo; Netheriands, Gouda; West Germany, Haar.
DISTRIBUTORS: Australio and New Zealand, Milsons
Point — N.S.W, Mellbpume- Victoria (Techway Pty., Ltd.);
Austria, Vierna (Elekironische Bauelemente Und Gerdte);
Finland, Helsinki (OY Emmett AB). Indio, Bombay
(Hinditron Computers PVT, Ltd.); Israel, Tel Aviv (Ecstrmlcs,
Ltd.); Korea Seoul (World Business
Machine. Inc.); Singapore,
Hong Kong, Brunei,
Indonesia, and Malaysia
Scientex Englneenng Co.):
em Africa,
Johannesburg (Anker Data
Systems); Sweden ond
Norway, Vaxnoim (Tre Konsulter
AB); Tolwon, Taipei (Scientek
Comporation).

@Floating Point Systems, inc. 1983

1+QSPICE is supported by Quantitative
Technologv Corporation {QTC),
Portland, Oregon. For more information,
call (503) 6844370.

VAX™ is aregistered trademark of Digital
Equipment Corporation
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NEC NEWSCOPE

140Mbps DIGITAL MICROWAVE SYSTEMS
TO SERVE SCANDINAVIA

s part of a drive to digitalize

their telecommunications

networks, Denmark,
Sweden and Norway will employ

16QAM-140Mbps digital microwave
systems from NEC.

28

Each country’s link will provide
high quality transmissions between
its capital and other major cities.
The combined length of these links
is about 2,400 kilometers.

NEC's 16QAM-140Mbps digital

microwave system has the highest
bit rate recommended by CCITT
and CCIR, and accommodates
1,920 communications channels.

Outside of Scandinavia, eight
other countries around the world
are using or have decided to use
the same equipment.

Photo: Danish engineers test
16QAM-140Mbps digital microwave
transmitter-receivers at NEC.
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SINGAPORE
INMARSAT STATION

ince the inauguration of its

Sentosa coast earth station,

the Telecommunications
Authority of Singapore has been
operating INMARSAT maritime
telecommunications service.

The new station provides high-
grade telephone and telex com-
munications as well as facsimile
and data transmission between
land subscribers and ships in the
Pacific Ocean.

For access, control, and signal-
ling, the station uses a NEAX61
digital switching system capable
of handling telex and data in addi-
tion to voice.

NEC, the world's leading manu-
facturer of INTELSAT earth station
systems, completed the Sentosa
coast earth station just 14 months
after the contract was awarded.

il

The C/L dual band 13m diameter
antenna, with an NEC-built
INTELSAT Standard A earth station
antenna in the background.
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- TWO TERMINALS

FORVOICE
INPUT/OUTPUT

erbal man/machine inter-

face is offered by two

compact, economical ter-
minals—NEC’s SR-100 and AR-100.

To program the SR-100 Voice In-

put Terminal, the user just speaks
each word once. Al-
most any word, In
any language, can
become part of
the SR-100's vocab-
ulary. With its
unique internal

i ...,

dynamic programming method,
the SR-100 recognizes up to 120
words with over 99% accuracy. It
is ideal for “no hands" situations.

Quick registration is also a
feature of the AR-100 Voice Output
Terminal. Built-in analysis circuitry
lets vocabulary be changed in
the field. The AR-100 uses NEC's
bandwidth compression technolo-
gy (adaptive differential pulse
code modulation) for high-quality
voice output. It takes up to 120
seconds of messages and has a
built-in speaker, making it valu-
able in such applications as warn-
ing, instruction, or announcement
systems.

Both the SR-100 and AR-100 in-
terface with computers, numerical
control machinery, medical equip-
ment, and more. In combination,
they become an efficient voice-

operated control
- system that lets the

&3~ user work away
from the keyboard
and display

- terminal area.
Circle 29 on reader service card

3-CHIP LSI OBEYS 512 SPOKEN COMMANDS

EC is now marketing a

3-chip LSI that incorporates

all the functions necessary
for voice recognition and subse-
quent processing.

Consisting of the MC-4760 analog
processor, uPD7761D recognition
processor, and pPD7762G controller,
the LSI is extremely easy to pro-
gram.Voice patterns are registered
when the operator speaks word-
by-word through a microphone
Recognition is achieved by refer-

ring sounds to these voice patterns.
There is no need for an analog in-
put circuit. The LSI holds up to 512
words using a 16K byte memory
for every 128 words. Its recognition
accuracy is over 98%, with an
average recognition speed of 0.7
second per 2-second long word.
NEC's voice recognition LSI is
easily interfaced with the main
system host processor, either in
parallel or in series. A special seri-
al interface port is also available.

NEC

NEC Corporation

PO.Box 1, Takanawa,Tokyo, Japan.
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Motorola’s virtual memory 16-
mainframe capabilities for
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bit MC68010 provides
your microcomputer systems.

Now you can design powerful
mainframe capabilities into your
16-bit microcomputers with the
latest of Motorola’s M68000 Family
microprocessors.

The MC68010 fully supports
virtual memory/virtual machine/
virtual 1/0O techniques in micro-
processor based systems. This allows
a system to operate as if it has many
times the amount of physical memory.
it actually has, and makes it tolerant
of faults.

Faults on any bus cycle can
suspend any instruction and begin a
controlled correction. The MC68010
doesn’t try to predict faults: it responds
to them intelligently. No segmented
architecture offers these features.

The MC68010 tolerates failures
of memory cards to make proper
transfers, cleanly. regardless of cause.

1t handles faults caused by
hardware failure and the software
protection faults that a memory
manager finds.

MC68010 systems don't care
whether faults are due to protection
violation. non-existent memory.
circuit failure, bad RAM or a
watchdog timer. Even memory errors
during important operating system
procedures are tolerated routinely.

The MC68010 provides capabilities
that once were confined to mainframe
and minicomputer systems, and
extends the leadership characteristics
which have made the MC68000 so
popular in new designs.

Applications programmers should
love the MC68010.

Applications programmers don't
have to code around. or even know
about memory management. That's
handled by the operating system.
Many memory management
techniques can be implemented.
including demand paging, to make
the bank-switching schemes of
segmented architectures obsolete.

And, don't forget the MC68010
gives you the same 16 megabyte
linear memory space as the MC68000.

For systems designed with error
detection and correction (EDAC).
the MC68010 helps you improve
the design of systems with
slower memories.

Enhanced instruction timing
results in execution of MC68000
instructions up to 50% faster by the
MC68010, at the same clock speed.
The MC68010 runs all MC68000 user
code identically, so your existing
system is upgraded simply by placing
the MC68010 in the MC68000 socket.

M68000 Family: 32-bit architecture
makes it the only practical
8/16/32-bit migration path.

From the time the MC68000 was
introduced it claimed the leader’'s
mantle. One of the most significant
reasons is its 32-bit architecture. It's
not an 8-bit architecture stretched to
16, but 32 bits confined to a 16-bit
bus. It's now also available in 8-bit
form as the MC68008. That's a 32-bit
architecture on an 8-bit bus. Full
32-bit power will soon be unleashed
in the MC68020. From the MC68000
and MC68010. in both directions to
the MC68008 and the MC68020. the
M68000 family becomes the very
definition of code compatibility . ..
the only practical migration path
along the 8/16/32-bit route.

Advanced tools assist fast, accurate
system development.

Advanced MC68010 support is
provided by the EXORmacs™ system:
the first 8-/16-/32-bit multiuser
development system.

An MC68010 Macro Assembler
that runs on the EXORmacs will be
augmented by the user-friendly

HDS-400 Hardware/Software
Development Station. which will
provide real-time emulation to 8 MHz
with no wait states.

When you need a variety of logic
analysis and system performance
histogram features. the Bus State
Analyzer adapts to the MC68010
through a unique personality module.

Basic and C will soon be offered
with existing Pascal and Fortran
compilers, and symbolic debug is
available. A broad and rapidly
expanding base of development and
applications software also is available
from independent, third-party vendors.

M68000 family peripherals,
memories, discretes, linear and
logic meet your broad system needs.

M68000 MPUs are supported by a
growing family of Motorola-developed
peripherals. Contributions from our
worldwide major second sources are
adding even greater breadth and
depth to the family.

Motorola memories from ROMs
and PROMs to Static RAMs and
state-of-the-art dynamic RAMs are
available in chip. board or box form.
And. Motorola is one of the few
suppliers dedicated to bubbles.

Our discrete products are
legendary for breadth of line and
quality. Every significant logic form
is available, and the Motorola linear
line is among the world's leaders.

For direct M68000 Family
assistance, call your local Motorola
office or distributor. For information
on the MC68010. send to Motorola
Semiconductor Products Inc..

P.O. Box 20912, Phoenix AZ 85036.

INNOVATIVE SYSTEMS
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The missing piece
in real time signal processing

s

ICS announces the ADF-16. the first complete 16-bit digital
transversal filter. Easily interfaced to either an A/D or a micro-
computer, the ADF-16 can operate at throughput rates of up to
5 MHz.

Here is what the ADF-16 can do for you: Programmable or
Tracking Filtering, Convolution, Correlation, Matched Filtering,
Adaptive Filtering. Interpolation, Spectral Analysis. . .to name
just a few.

For only $995.00 and ready to be shipped, the ADF-16 may just be
your missing piece.

INTERACTIVE 3101 Hawthorne Road (613) 521-0590
CRCUTS AND  Ottawa, Ontario Canada Telex: 053-3928
_{ SYSTEMSLTD K1G 3veé
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EL 301 EL 300 Rack Mount

A Low-Cost Solution for Testing
and Loading Power Supplies...

115/230 VAC Operation . ..
Operates Up to 60A or 300 W . ..
2 to 60 VDC Operation . ..

Can Be Paralleled. ..

Portable Bench Top Models . .. Great for Field Service Testing. Also
Available in Std. Retma Rack Configuration for Testing Multiple
Qutputs.. ..

Broad Range of Accessories and a Comprehensive Operator's Manual

From the Source that Knows Everything About Power Supplies . ..

a‘:d‘: eleclrnnic‘g

401 Jones Road, Oceanside, California 92054/Tel: 619/757-1880/ TWX:910-322-1470
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News update

'- When GenRad Semiconductor

Test Inc. of Milpitas, Calif.,, was
formed in late 1979, president Brian
Sear had high hopes that the compa-
ny would lead the field in introduc-
ing a VLSI test system [Electronics,
Feb 14, 1980, p. 14]. Not having to
worry about compatibility with ear-
lier generations, he and system de-
signer Robert Albrow figured they
could also get a leg up using a mod-
ular architecture offering the high
pin counts and frequencies needed
for very large-scale integration.

Barely a year later, the company
unveiled its first two systems—the
GR16 and the more powerful
GR18. The GR16, a 144-pin, 20-
megahertz tester for less complex
VLSI chips [Electronics, January 13,
1981, p. 187] came off with nary a
hitch. Not so the GR18, which at
40 MHz with 288 test pins was to
have been the fastest, largest tester
on the market. Its high-speed ambi-
tions [Electronics, March 24, 1981,
p. 292] have simply not been met.

Slow. The first systems delivered
ran only at about 25 MHz, marginal-
ly faster than the GR16. Problems
with fabricating the high-speed emit-
ter-coupled-logic circuits were cited.
With decreasing demand as the
semiconductor industry’s business
turned sour, the company was
granted a breathing spell. It re-
worked the ECL-related electronics,
moved the tester’s speed up to a
solid 30 MHz, and began shipping in
mid-1982. But competitors, such as
Tektronix (see p.155), also an-
nounced VLSI testers.

This month, speaking to security
analysts in New York, Sear said
that this is the year: “In 1983, we
have the technology in hand to de-
liver systems of 40 MHz and up to
288 pins.” Shipments should begin
toward the year’s end. Further, a
company will expand its line with a
production-line tester from its TEL-
GenRad joint venture in Japan.

Although the company’s learning
experience may pay off in a stronger
base of design experience, its first-in
edge gets duller by the month. Fair-
child and others will introduce VLSI
testers in the same range later this
year. —Richard W. Comerford
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FAIRCHILD

A Schiumberger Company

THE STATE OF THE ART

IS NOW MAINE.

Fairchild, the peoole who
brought you FAST™ now

bring youthefirsthigh-volume,

fully-automated robctics
assembly line for plastic IC

THERE'’S A FAST
IN YOUR FUTURE.

1978: Fairchild introduces FAST.
1980: Over 1 million units

diffusion,assembly and testing.
Soif youve always liked
FAST for its high speed and
low power, now you have one
more reason: its address.
Fairchild Digital Division,

logic. Right here in South shipped.
Portland. Maine. U.S.A. 1981: Second source 333 Western Avenue, South
Weve achieved greater announced. Portland, Maine 04106.

Capacity, Reduced cycle time. 1982: 2,000,000 units shipped .
Better control. Improved lot InenSeii: === SEE=
traceability And increasad 1983: Manufacturing technoiogy F— s N1

? i S innovation. — —— e —
quality. In wafer fabrication, = A — —

FAST is a rademark of Fanrchn’ld Camera and Instrument Corporation for Digitai Producis Fairchild £amera and in:trument Corporation
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300kHz Per Channel Data Acquisition

High-Speed Data Acquisition

With Neff's new High-Speed ADC (620543), you can take
data at rates to 300,000 samples/second/channel and
directly acquire and record low-level dynamic or transient
signals. Built on a single card that plugs into Neff's Series
500 /O System, the High-Speed ADC is a high performance
data acquisition system in itself. It features a high quality,
programmable, differential amplifier with 12 input ranges
from 5mV to 10.24V fullscale; a precision sixth-order
pre-sampling filter with programmable bandwidth to 80kHz
and a 12-bit analog/digital converter that accommodates the
high programmable sample rates.

Converted data is stored in an on-board memory and
accessed by the computer using standard Neff software
programs and computer interfaces.

Versatile Recording Techniques

Because all functions are programmable, you have
complete control over recording start times and rates.

TN e/ P B

THHEFEN

ENGEFIN AN

Circle 34 onre:

Recording can be timed to occur at any point or points
before or after an event. You can even change sample rate
during a recording interval so that signals with fast rise time
and slow fall time can be efficiently recorded.

Find Out More

Full specifications and other details of the High-Speed ADC
are covered in our new 1983-84 System 620 catalog. If your
application calls for fast data acquisition, you should have a
copy. Send for yours today or, for faster response, call toll
free: (B00) 423-7151; in California (213) 357-7151 collect.

INSTRUMENT CORPORATION

700 South Myrtle Ave., Monrovia, CA 91016
TWX 910-585-1833
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Business activity
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The Canadian electronic equipment
market started growing
again in the final quar-
ter of 1982, according
to the latest data re-
leased by Statistics Can-
ada, when both the con-
sumption and the pro- T e s e R s
duction of equipment 1980 1981 1982 1983
outpaced the year as a TRENDS IN INSTRUMENTATION STOCKS
whole. For those last
three months, the total consumption of equipment, defined as the apparent domestic
market, grew to $2.171 billion (Canadian), up 5.4% from the $2.059 billion of the third
quarter. Total shipments, or domestic production, on the other hand, rose 10.9% to
$1.455 billion from the previous quarter’s $1.312 billion, the government reports.

Exports of equipment, which includes communications equipment, office machines
and computers, instruments, and radio and television gear, grew 8.7% to $813 million
in the fourth quarter from $748 million, while equipment imports rose 2.3% to $1.529
billion from $1.495 billion. The electronic equipment trade deficit in the fourth quarter
fell 4.1% to $716 million from $747 million in the third quarter.
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SOURCE STANDARD & POOR'S CORP

“Whereas growth was restrained [in the Canadian industry] overall, relatively,” Statistics Canada
reports of the fourth quarter, ““shipments did better than domestic demand and exports
much better than imports, all of which reduced the trade deficit” to its lowest since the
1980 fourth quarter “and well down from $942 million in the first quarter of 1982.”

Communications equipment ‘“‘had a firm and stable period” in the final three months,
adds the Ottawa-based government operation. Demand for office machines “weakened
for the third successive quarter and again kept a damper on imports. Shipments,
nonetheless, turned stronger to give a significant push to exports, which led to a fall of
$35 million in the trade deficit.” Instruments and radio and television equipment,
though, were two market segments that underwent little change in the final quarter.

For the full year, Canadian electronic equipment consumption was up 3% to $8.821 billion in 1982
from 1981’s $8.567 billion. Shipments by Canadian manufacturers, on the other hand,
gained 6.1% to $5.553 billion from $5.235 billion. Of this amount, Canadian companies
exported $3.019 billion worth of equipment, an increase of 5.5% over the $2.862 billion
sent abroad in 1981. Equipment imports, on the other hand, were up only 1.5% to
$6.287 billion, compared with the $6.194 billion registered in 1981. As a result,
Canada’s 1982 trade deficit in electronic equipment inched downward 1.9% to $3.268
billion from 1981’s $3.332 billion. Commenting on the year as a whole, Statistics
Canada notes that “the high growth rates of recent years were absent and the industry
barely managed a holding position. If there was a favorable side, it was that the trade
deficit, at $3.3 billion in 1981 and expected to soar, remained unchanged following
increases of $796 million in 1981 and $547 million the year before.”” —Robert J. Kozma
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IMPORTS

d A M
1981 1983
US ELECTRONICS IMPORTS AND EXPORTS SOURCE BUREAU OF THE CENSUS

ELECTRONICS IMPORTS AND EXPORTS' (MILLIONS OF DOLLARS)

IMPORTS EXPORTS
March 1983 | February 1983 = March 1982 March 1983 ' February 1983 March 1982
Accounting, computing, ond
data processing machines 125.474 88.574 69.984 490.650 413.259 424.782
Calculators | 33028 34.500 39.443 8.653 6.140 9.005
Parts for data-processing
machines and office calculators 197.672 157 800 110.551 440.751 352.224 345.984
Telecommunications,
sound-recording, and sound-
~reproducing equipment Fa 813.349 683.163 755.326 357.322 269.831 318.066

~ Electronic or electric instruments 82.974 66.660 72.082 524 454 455.959 434.870
Printed circuit boards 21.339 15.749 16.913 15.249 10.791 9.865
Integrated circuits, diodes and
other semiconductors, tubes,
piezoelectric crystals, parts 473.475 322,977 355.195 382.122 326.340 353.628
Fixed and variable resistors 14 649 13 059 15.130 11.271 10.073 11.868

RO OMPO PROD R PR D 96 00
March 1983 February 1983 March 1982

Digital bipolar integrated circuits 488 486 49.7

| - e = = - B — - s
Digital MOS ICs I 41.1 41.2 46.4

— - - B - T — - —_— - — = — - —
Linear ICs 60.6 60.7 56.9

_— - - . R PI—
Capacitors l 191.4 192.0 197.3

P — o — e — e — e — -
Resistors 183.0 1829 174.0
Relays 232.0 232.0 234.4
Connectors | 2226 221.4 219.0

April 1982

4 - - — — —

Average prime rate (%)? 10.50 10.50 16.50
Retail sales (S billions)* 94.219 92.741 88.468
Unemployment rate {%)? 10.1 10.1 9.2

4 - ;(;URCE—S o ‘Bu;e;u ot the &ensus 2 Bureau of Labor Statistics 3Federal Reserve Board .—"UE De:a_u(me-n of Commece
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INTRODUCING THE WORLD’S
FASTEST ECL RAMs.

Address access times of 7nsec.
Maximum. And block access times of 4nsec.
Maximum!

These specs belong to the world's fastest
ECL RAMs. Fujitsu’s new MBM10422A-7
and MBM100422A-7. Both are results of our
patented DOPOS (Doped Polysilicon) and
IOP!I (Isolation by Oxide and Polysilicon)
manufacturing processes. Both give you low
power dissipation (0.7mW/bit) and 256 x 4
organization. And both are fully compatible
with their respective industry standard 10K
and 100K families. Plus, our 100K series gives
you on-chip voltage compensation for
improved noise margin.

When higher density is a must, but speed
recoids aren't, look into our fully decoded
1K x 4 MBM10474 and MBM100474. Ideal for
high speed scratch pad, control and buffer
storage tasks, they deliver access times of
15nsec and low 0.7mW/bit power dissipation.

For main memory, control and buffer
storage applications, our MBM10480 and
MBMI100480 give you the highest densities
available anywhere. They're 16K x 1 products
of an entirely new cell technology using the
active pull-up (PNP) technique. They give you
access times under 25nsec, extremely low
power dissipation (0.04mW/bit) and very
small cell and chip sizes.

Each of our ECL RAMs is fully com-
patible with industry standard 10K or 100K
families. And if you're thinking about switch-
ing to an MOS part, you'll be happy to know
these second-generation ECL RAMs deliver
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'World Radio Histo

™%  Andthe next fastest.

’ And the next to the next fastest.

far lower cost per bit than the ECL products
you 've probably been dealing with.

For literature, call 800-556-1234 (ext.
82). In California, calt 800-441-2345 (ext. 82).
For samples, contact your nearest Fujitsu
sales office. We'll set speed records to deliver
the ECL RAMs you want.

FUJITSU
MICROELECTRONICS
Technology that works.

FMI, 3320 Scott Boulevard, Santa Clara, CA
95051. 408/727-1700.

FMI Sales Offices

+ Boston 617/964-7080 « Chicago 312,934-6400;

+ Dallas 214/669-1616 - Minncapolis 612/454-0323

* New York 516/273-6660 - Norther California 408 866-5600;
+ Southern California 714/547-9525.
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Everybodys talking about
networ j
But the real issue is control.
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Quality and productivity demand control. Control of resources,
procedures, and data.

It's popular to think that networking will fill that demand. But net-
working alone won't enable you to exercise this control. You need a
networking system. TERANET.

In addition to communication tools, TERANET includes powerful
software, a second-level computer
and test systems. Together, they do
much to help you boost productivity
and quality.

First, by improving the use of
production resources through better
test system monitoring and operator
supervision.

Second, by reducing the time
required to prepare new test pro-
grams, managing job plan libraries
and keeping the cost of each pro-
gramming station low.

And third, by allowing better
yield management through more effi-
cient data collection, analysis and
reporting.

TERANET will benefit both
semiconductor and equipment manu-
facturers. The system’s one megabaud
communications link and ISO 802
implementation support our memory,
logic and analog device test systems,
laser trim products and discrete
device test systems. TERANET will
accommodate all future Teradyne products as well.

TERANET is the natural evolution of our long experience in ATE
networking technology. Because it’s a system, it can help you achieve
a greater degree of control. And what manager doesn’t want that?

For a copy of our brochure, Distributed Industrial Management
Systems, write Teradyne, 183 Essex Street, Boston, MA 02111.

g ERADYNE

We measure quality
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Bubble
Machine.

This Nicolet digital scope can put
a waveform in your Ppocket.

The two-channel 3091 offers the traditional advantages of a
Nicolet digitul storage oscilloscope in a compuct portable package. The
quartz crystal timing, precise A/D conversion and alphanumeric display
combine to overcome the accuracy limitations of the analog oscilloscope.
Its high resolution and IMHz digitizing rate make it ideal for
ticld calibration, fault diagnosis or transient analvsis in mechanical,
electrical, acoustical and
hiological applications.

Signals can be viewed live,
stored for closer examination
or compared in real time to
previously stored references,
Wavetorms can be expanded,
interrogated by cursor, output to
pen recorders or even transmit-
ted to a computer at the touch
of a button. Important data can
be stored on the optional mag-
netic bubble cassette for instant
recall in either vour 3091 or
someone else’s,

The 3091 is a digital storuge
oscilloscope, a transient
recorder and a chart recorder
all in one, easv-to-use instrument.

o find out how vou can put digital precision in vour pocket,
call 608 273-5008 or write: Nicolet Oscilloscope Division,

5225 Verona Road, Madison,
Wisconsin 53711. 00*
In Canada: call 416/625-8302.

-

LWAANSS !

= Nicolet

“U.S. domestic list price. Bubble cassctie option additional at $1,500.
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Data General completes
revamped supermini line
with midrange model . . .

. « « as archrival DEC
adds muscle to Q bus

HP starts ATE push
with two new systems

X-ray lithography unit
for production work has
submicrometer resolution

CP/M’s author plans
new operating systems
to fight Unix, MS/DOS

Electronics/May 31, 1983

Electronics newsletter

Completing a total revamping of its superminicomputer line in little
more than six months, Data General Corp. will soon unveil a new
midrange model. To be rated at approximately 1.26 million Whetstone
operations per second, the new model will fall between the low-end
MV /4000 introduced last November and the MV /10000 announced in
March. The Westboro, Mass., company is also expected to introduce a
high-performance Winchester disk, with the highest capacity and speed
ever offered by the company.

Look for Digital Equipment Corp. to unveil a flurry of new products
later this year that support substantially enhanced capabilities for its
popular Q bus. The Maynard, Mass., systems giant is poised to introduce
block-mode direct-memory access, which will permit memories to
increment their own address counters and thereby dramatically reduce
address-transmission requirements. According to one well-placed source,
the technique will allow a tripling of Q-bus data-transfer rates to about 2
million words per second. DEC is also known to be working toward
processors, disks, and memory boards that can handle bus-parity data.

Hewlett-Packard Co. is pushing harder in the automatic-test-equipment
markets dominated by such companies as Fairchild, GenRad, and
Teradyne. Executive vice president William Terry told New York
security analysts last week that two new systems will be shown at the
ATE East show in Boston June 13-16. Joining two printed-circuit-board
testers introduced earlier this year [Electronics, Feb. 24, p. 147], the
3065A will sell for about $250,000, support up to three test heads and as
many programming stations, and check out a board, including its
memory chips, in less than 20 s, About 30 on-board ICs can be tested
each second. The roughly $40,000 4062A, for production semiconductor
testing, will perform ac and dc tests using an HP 1000.

Two-year-old Micronics Corp. of Los Gatos, Calif., introduced at last
week’s Semicon West conference an X-ray lithography system with
submicrometer resolution and accuracy developed for full production
printing of very large-scale ICs. The high-resolution X-ray source has a
stationary palladium target, a 6-kW power level, and a 0.4-mm spot.
Optical resolution is 2 to 0.5 um, adequate for most of today’s VLSI
circuits, as well as for 256-K and 1-megabyte dynamic random-access
memories. An automatic alignment system built around piezoelectric
motors, helium-laser illuminators, and fresnel zone plates ensures
accuracy to 0.1 um at 2 standard deviations. The machine will sell
$750,000 when it becomes available in six months.

Digital Research Inc., whose popular CP/M operating system for
microcomputers is in danger of being eclipsed in the 16-bit arena by Bell
Laboratories’ Unix and Microsoft’s MS/DOS, will fight back with two
new operating systems and some CP/M upgrades. A joint effort with
Hitachi Ltd., the program may result in what the Pacific Grove, Calif.,
company calls the next generation of operating systems: a high level of
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multitasking, including multiple windows and interprocess
communications. Like Unix, the systems, for the Motorola 68000 and the
Intel iAPX 286 microprocessors, will have a hierarchical file structure.

Two distributors to sell The move toward distributors’ selling semicustom ICs, expected soon to

’ . become an important source of revenue to chip makers as well, is picking
Motorola’s semicustom ICs up speed. In the latest deal, Motorola Corp.’s Semiconductor Sector has
named two leading firms to handle its line of Macrocell gate arrays. Both

Hamilton/Avnet of Culver City, Calif., and Schweber Electronics of

| Westbury, N.Y., will install the computer-aided design equipment

necessary for them to customize the chips to customers’ specifications at

three locations. The first distributor to get into this niche was Wyle

Distribution Group of Irvine, Calif., with NCR Corp.’s semicustom parts.

Pentagon to fund Eager to pull gallium arsenide chips out of the laboratory, the
. . Department of Defense is set to fund one or more GaAs pilot production
GaAs pliot lines lines this fall. The goal for the three-year program, to be administered by
the Defense Advanced Research Projects Agency, is a capability of a
hundred 3-in. wafers per week for each pilot line by early 1986. Target
device types are gate arrays of at least 6,000 gates and static random-
access memories of at least 16-K density. At least two bidding teams are
known: Texas Instruments Inc., of Dallas, with McDonnell Douglas
Corp. of St. Louis; and Honeywell Inc., Minneapolis, with Rockwell
International Corp., headquartered in Pittsburgh. The cost for each pilot
line funded is expected to be $20 million to $40 million.

Video teleconferencing A new technique that cuts data rates for color motion video to just 56
kb/s from around 1.5 Mb/s should give the market for teleconferencing a
rates squeezed to 56 kb/s big boost. Developed by Widergren Communications Inc. of San Jose,
Calif., it will show its paces on video tape at the annual International
Communications Association meeting in Anaheim, Calif,, June 1-3. The
company has a $770,000 contract with the Pentagon for a system to be
delivered in January 1984. Commercial sales are also planned for 1984
with target prices of about $85,000, compared to $100,000 to $200,000
for existing versions.

Addenda Hewlett-Packard Co., Palo Alto, Calif,, has signed a letter of intent to
form a joint venture with Genentech Inc. of nearby San Francisco to
develop instrumentation and information systems for biotechnology and
genetic engineering. Initial plans call for a budget of about $10 million to
$20 million to cover five to seven years. . . . Add Zilog Inc. to the firms
cooperating with Western Electric Co. to provide a generic version of
Bell Laboratories’ Unix System 5 operating system for its 16- and 32-bit
microprocessor products. The Campbell, Calif,, firm joins Motorola,
Intel, and National Semiconductor. . . . The rash of semiconductor
start-ups continues unabated. The latest is Lattice Semiconductor Corp.
in Portland, Ore. A founder is Rahul Sud, a designer of Inmos Corp.’s
high-speed static random-access memory. To be a broad-line supplier of
ultrahigh-performance parts, it is scheduling samples of its first design
for February 1984.
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ANOTHER SEMI SUGGESS

Our semiconductor memory designers
have done it again. Thanks to their
ingenuity, we've invented a new man-
ufacturing process known as LD3* And
it’s a major breakthrough. Because now,
we’re producing significant volumes of
ultra-fast computer memories — 64K
dynamic RAMs with operating speeds
of less than 80 nanoseconds.

Equally impressive, these new 64K’s
require no more power than their slower
equivalents. Nor is there any compro-
mise in reliability.

In addition, we've developed reliable
thin oxides to improve electrical storage
characteristics. And we've added other
enhancements that are being used to
develop our even higher density one-
megabit RAM.

What does it all mean? Simply this:
Our ultra-fast semiconductor memories
complete the technology picture for a
whole new generation of computers —

a generation that condenses mainframe
computer speed into desktop systems.

And that’s why our latest innovations
truly are a “semi” success. T

Y2 UNITED
%‘; TECHNOLOGIES
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Our ’S558 Multiplier is
Top Frog. Again.

In this world of leapfrogging technologies, one
company’s products give you a big jump on your
competition. Time after time.

ake cur SN54/74S558 flow-through digital
combinatorial multiplier, for instance. It performs a
double-length 8 x 8-bit operation and delivers a 16-
bit double-length product in 60 ns (guaranteed). A
full 15 ns ahead of our closest competitor.

And our SN54/74S557 with transparent output
latches gives you an even greater edge. Its worst case
logic delay is the same as our ’S558. No similar
multiplier comes close.

you want to move more data faster, whether
your application is array multiplication or signal
processing, our ’S557/558 multipliers can provide
just the speed you need. At very competitive prices.

Both multipliers are packaged in standard 40-

- pin DIPs. And they’re available off-the-shelf, today.

So before you jump into the wrong pond, talk to
your Monolithic Memories sales rep or franchised
distributor. Ask for our ’S557/558 Multiplier Data
Sheet, plus application notes AN-111 and AN-116.

‘ Or write us at 1165 Arques Avenue, Sunnyvale,
CA 94086.

Monolithic
Memories
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Capacitor Casebook: SMPS

Would cooler

Staying cool is usually a good idea, for you as
well as capacitors.
Better performance and longer life are
the likely result in both cases.
Let’'s assume you've correctly

identified the problem and that £
cooler capacitors would indeed “
upgrade reliability. -

So how do you get cooler capacitors?

In theory, you simply choose those with the lowest ESR
values.

Low ESR means less dissipated power. Less dissipated
power means lower operating temperatures. Lower oper-
ating temperatures mean higher reliability.

In practice, however, SMPS designers have learned that
low ESR claims are not invariably all they seem to be.
Claims to provide capacitors with the lowest ESR values
are best evaluated in the light of the manufacturer’s
experience and reputation.

RIFA polypropylene pulse capacitors, for example, offer
some of the lowest ESR values on the market. Advanced
connection technology, up-to-date manufacturing methods
and stringent quality control mean that when RIFA claims
a low ESR value, you can be sure that's what you'll get.
Any SMPS designers who've ever suffered from bad con-
nections will know this doesn’t go for all polypropylenes on
the market.

And with electrolytic input and output capacitors, choos-
ing the lowest initial ESR can prove to be a major error if
stability is lacking.

So for cooler capacitors, by all means look for the lowest
ESR values. But take a good look at the manufacturer’s
reputation at the same time.

—
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Typical values at 100 kHz shown for PHE
420 {dotted line) and a typical competitor.

Smoothing level (assumed that only ESR
determines the impedance)
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blems in my SMPS circuits.

citors help?

RIFA CAPACITOR OF
THE MO

PHE 420 polypropylene low
loss pulse capacitor.

Main features:

® Low ESR — low losses

® Long life grade

® Excellent humidity resistance
=« ® High capacitance stability

E ® Self-extinguishing encapsulation

Basic data:
Capacitance range
Capacitance tolerances

0.068 uF to 10
= 10% (code K)
=5% (code |)

\ Other tolerances an request
| | Rated voltage VDC(Ug) 160. 250 and 400

| VAC 100. 160 and 220

| | Temperature range —55°Cto +85°C

Climatic category 55/085/56

Applications

High current applications such as output smoothing in high
frequency SMPS, as blocking capacitor in bridge converters. high
frequency coupling/decoupling. in deflecticon circuits in TV sets
(S-correction), etc.

Is there really any benefit to
SMPS designers indealing
with a full-range capacitor
manufacturer?

As one of the world’s few genuine full-range capacitor
manufacturers, we'd be the first to aamit we're biased.

However, we'll try to be objective as well as brief.

In SMPS circuits, the optimum solution often calls for
several different types and values of capacitor.

Also in SMPS, perhaps more than in other circuits, de-
signers tend to put large numbers of capacitors in parallel
to achieve a certain level of performance.

In both cases, an impatrtial full-range capacitor manufac-
turer might be able to suggest a total solution based on a
different mix of capacitors or dielectrics — one using fewer
capacitors and producing a better overall performance.

A limited-range manufacturer offers a solution to part of
a circuit.

A full-range manufacturer can lock for the total optimum
solution.

See diagram to the left

Facts first.

At RIFA, we've been in the capacitor business for 40 years.
Long enough to assure you we know our business. Long
enough for you to assume we plan to continue in business.

We keep 1,000 people busy specializing in capacitors.

We have selling operations in 29 countries and manufac-
ture in 3 countries — Sweden, France and Australia.

With RIFA, you get a highly reliable prime source of capa-
citors. Many large international companies, ranging from
quality-sensitive telecommunications manufacturers to
market-sensitive home appliance manufacturers, use RIFA as
a single source.

We believe in the advantages to our customers of manufac-
turing and selling a full range.

And we've made sure we not only have the capacity, know-
how, experience and financial and technical resources to do
that, but also to back it up with applications advice and what-
ever else it takes for our customers to benefit from optimum
capacitor solutions.

There is a RIFA difference. Maybe it’s time you discovered it.

capacitors

RIFA AB, S-163 81 STOCKHOLM, SWEDEN, PHONE (08)752 25 00, TELEX 13690 ELRIFA S

-
ERICSSON 2 RiFA is a member of the Ericsson Group

FRANCE
RIFA S.A., 55 RUE CARNOT, 92100 BOULOGNE-BILLANCOURT
PHONE (01)603 06 40, TELEX 200781.

HONG KONG

ASTEC AGENCIES LTD, ROOM 901/902, CHOW SANG SANG BUILDING,
229 NATHAN ROAD, TSIMSHATSUI, KOWLOON, HONG KONG,

PHONE K-721 03 48/7/6, TELEX 37528.

JAPAN
K.K. EWIG SHOKAI, 18-8 SHINSEN-CHO, SHIBUYA-KU, TOKYO 150
PHONE (03)464-7321. TELEX 26295.

NIKKO ELECTRIC INDUSTRIES CO LTD, KOWA BUILDING,
1-17 1-CHOME, OHASHI, MEGURO-KU, TOKYO.
PHONE (03) 464-0291. TELEX 24774,

SWITZERLAND )
D. LEITGEB AG, POSTFACH 6671, CH-8600 DUBENDORF
PHONE (01)82 01 545/82 01 546, TELEX 55547.

UNITED KINGDOM
RIFA AB CONTACT BUREAU, MARKET CHAMBERS, SHELTON SQUARE
COVENTRY CV1 1DJ, PHONE (0203) 272 59, TELEX 311529.

USA
WORLD PRODUCTS INC., P O BOX 517, SONOMA CA 95476.
PHONE (707)996-5201/2/3. TELEX 171715.

WEST GERMANY
RIFA-LEITGEB GmbH, POSTFACH 1166, 7707 ENGEN (BE| SINGEN),
PHONE (07733)6033. TELEX 793923.
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JOINT
~ VENTURE.

Every one of our epitaxial, plasma etch, and CVD systems
IS the product of a partnership with our customers. You re
-a vital part of our top R&D, applications and engineering
teams. The result? Superior quality products. Yours and
ours. Today and tomorrow. But our joint venture doesn’t
stop there. We continue to back you with the finest, most
" comprehensive support organization in the business.
Applications specialists who help you make the most of
your system. Spare parts depots throughout the world,
and the most professional field service and technical
support people anywhere. Anytime. We’'re your partner,
Applied Materials. Quality starts here. And never quits.

SApplied A\aterials

Quality Starts Here

3050 Bowers Avenue, Santa Clara, California 95051, (408) 727-5555
') Applied Materials, Inc., 1983
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Electronics review

Significant developments in technology and business

E-PROM cartridges
change the action
in games people play

by Stephen W. Fields, San Francisco bureau manager

Through special terminals at
retail stores, dealers will
program new video games into
reusable cartridges for $10

Video-game retailers are in for a
pleasant surprise at the Consumer
Electronics Show next week in Chi-
cago: game cartridges are now avail-
able with erasable programmable
read-only memories, instead of with
ROMs. Henceforth, for a mere $10,
games that do not sell or that have
outlived their popularity can simply
be reprogrammed in the retail store
at a special terminal. New game car-
tridges carry price tags of anywhere
from $29 to $49.

The cartridges’ maker, Romox
Inc., of Campbell, Calif.,, plans to
have 2,500 terminals at major retail
outlets in time for the Christmas sea-
son, says its president Paul Terrell
“There are tens of thousands of our
customers out there with program-
mable cartridges. This is a substan-
tial customer base, and I expect it to
grow to millions as we sign up other
software publishers. Electronic soft-
ware distribution is here; it works;
and it is going to totally change the
way software is distributed.”

Others appear to agree with Ter-
rell. Currently, a few software devel-
opers and publishers are download-
ing programs to users over telephone
lines. Grid Systems Corp., Mountain
View, Calif,, a personal-computer
maker [Electronics, Jan. 13, p.49],
offers to download business-applica-
tion packages from a central comput-
er over the phone. Source Telecom-
puting Corp., of McLean, Va., down-
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loads programs for one of its user
groups, and newly launched Control
Video Corp., of Vienna, Va., sends
games to subscribers over the phone.
There are also electronic distribution
systems involving fm carrier chan-
nels and cable Tv. But so far, the
numbers of programs involved are
not nearly as significant as the mar-
ket Terrell envisions.

CES debut., Romox has “shipped
tens of thousands of cartridges for
Atari 400 and 800 computers, as well
as for Commodore’s VIC-20 and
model 64 and Texas Instruments’
99/4A,” according to Terrell. At the
Chicago show, he will unveil the pro-
gramming terminal to be installed in
the retail outlets.

Linked over 1,200-baud modems
and telephone lines to a mainframe
computer in Santa Clara, Calif., each
terminal will store the top 10 games
of the week in random-access memo-
ry and 100 more titles on a floppy
disk. “We have hardware and soft-
ware locks built into the system, and
so there is no way a cartridge can be
programmed without us knowing
about it,” explains Terrell. “The re-

On the spot. With a new programming
terminal designed for use at retail outlets,
customers can have new game software
downloaded from a mainframe into reus-
able E-PROM-based cartridges for Atari,
Commodore, or TI personal computers.

tailer gets the $10 on the spot [from
the customer], and we bill him
monthly and pay any royalties due.”

Terrell has been in the personal-
computer business since late 1975,
when he founded the first computer
store, the Byte Shop in Mountain
View, Calif. When he got the idea
for reprogrammable cartridges, in
March 1982, he limited them to
games played with computers, con-
vinced the market for growth was in
personal computers rather than game
consoles. Moreover, he had electron-
ic software distribution in mind for
other things besides games and was
willing to pay “the couple of dollars
more for the PROMs.”

Explains Terrell, “There is no rea-
son why non-game software can’t be
distributed in the same way.” It
would eliminate one of the biggest
problems software retailers face,
which is not having the right soft-
ware in stock when the customer
asks for it.

EE-PROMs to come. The cartridges
themselves come in several different
sizes, ranging from 4- to 16-K bytes,
and will be sold as blanks for $15 to

s
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$25. In practice, since ultraviolet-
light-erasable PROMs are used, the
customer will have either to ex-
change a cartridge for a blank one or
buy a new blank. The Romox car-
tridges have a snap-open case, so the
dealer can open the returned units
and erase them for resale. “In the
future, as electrically erasable PROM
prices fall, we can eliminate the UV
erase step,” Terrell says.

Terrell has applied for several pat-
ents on his E-PROM-based edge-con-
nector cartridge and on the tech-
nique of programming the E-PROMs
through the edge connector. He is
also licensing titles from several
game companies and talking to sever-
al major software houses about non-
game products.

Memories

Novel oxide makes
disks 10 times denser

If interest by potential users is a tip-
off, Eastman Kodak Co.’s dense new
magnetic recording medium should
have a big impact on rotating memo-
ries for computers. Called Isomax, it
can boost the capacity of 5%-inch
floppy-disk drives from the current 1
megabyte to 10 megabytes, and it is
the first commercially available me-
dium to support vertical recording
techniques, according to its manufac-
turer, the Spin Physics operating unit
of Kodak in San Diego, Calif.

“Isomax is not a curiosity. Proto-
type disks already have been evaluat-
ed and will be available in volume
later this year,” says William L.
Kroon, director of marketing, mag-
netic media division. In the last six
months, 10 disk makers have put
Isomax through its paces, he says.

Kodak unveiled Isomax at the Na-
tional Computer Conference earlier
this month at Anaheim, Calif. Inqui-
ries surpassed expectations, officials
claim. The medium was developed
by Kodak researchers in France and
the U. S. So far, it has been used for
magnetic tape in the video-frame
storage portion of a motion-analysis
system built by Kodak.
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The new oxide derives its advan-
tage over conventional cobalt-doped
oxide media from a proprietary
chemical process that produces mag-
netic particles of a smaller, more
compact shape and a different crystal
structure. Instead of resembling nee-
dles, Isomax particles, which are
only 0.2 micrometer long, are egg-
shaped and can therefore be packed
more closely together. They also ex-
hibit complete isotropy, which means
they can be magnetized equally well
in any direction. It is this character-
istic that lends itself to either the
vertical or conventional horizontal
recording format, explains Kroon.

High densities. Floppy disks made
with Isomax can have densities of up
to 40,000 flux changes, or bits, per
inch, yielding capacities of 5 and 10
megabytes for disks with track densi-
ties of 96 and 200 tracks/in., respec-
tively, Kroon says. In perpendicular
recording formats, densities could ex-
ceed 100,000 b/in., he claims.

The only barrier to converting to
Isomax from present media is its
need for a recording head with a
smaller gap between its poles—20
pm instead of the present 50 pm.
Such heads already exist in proto-
type. One head supplier, Applied
Magnetics Corp., of Goleta, Calif.,
reportedly showed its favored cus-
tomers one at the NCC in a locked-
door hotel suite.

Drive manufacturers, however, are
not saying much about Isomax, a ca-
giness typical of a competitive mar-
ket like floppy disks. Seagate Tech-
nology Inc., Scotts Valley, Calif., ac-
knowledges it thoroughly evaluated
the medium but as yet has no plans
for it. A spokesman points out that
the higher density also poses a need
“for a whole new mechanism for er-
ror control.” Tandon Corp., Chats-
worth, Calif., a leader in floppy pro-
duction, declines to comment.

Potential. A consultant on data
storage, Raymond C. Freeman Jr. of
Freeman Associates, Santa Barbara,
Calif., agrees Isomax has potential.
“It will permit a major advance in
recording. It’s precisely what is need-
ed,” he says. But in his view, an old
problem looms ahead: disk suppliers
are reluctant to commit themselves

to a sole supplier, even a heavy-
weight like Kodak. The firm has no
plans to license Isomax, but will sell
only disks and media.

Kodak’s Kroon notes that while
floppy disks are targeted first, rigid
disks may be next as production gets
up to speed. And he predicts,“You’ll
see the first Isomax products at next
year’s NCC.” -Larry Waller

Memories

Late implant turns
ROMs around fast

First conceived for suppliers of vid-
eo-game cartridges, a technique that
promises turnaround times as short
as two weeks from order to shipment
has been developed for programming
read-only memories.

Known variously as late-mask,
last-step, or after-metal program-
ming, the technique puts the pro-
gramming step after final metaliza-
tion, rather than halfway through
the fabrication process. Several ROM
makers have hit upon the technique
independently and will soon be ship-
ping from stocks of tested wafers.

The process has three main advan-
tages over present technology. First,
chip makers can keep an inventory
of almost-processed wafers on hand,
so that supplies are ready for urgent
orders. Second, some believe that
with turnaround times down to
around two weeks, equipment mak-
ers now opting for the flexibility of
erasable programmable ROMs will be

PHOTORESIST
OR POLYIMIDE

FIELD OXIDE

DEPOSITED
OXIDE

POLYSILICDN GATE l
Late implant. A photoresist or polyimide
mask blocks the high-energy implant that
penetrates a finished wafer to program read-
only memory cells in Mostek's late-mask pro-
cess for fast turnaround.
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persuaded to switch to ROMs, which
cost anywhere from one half to two
thirds as much as E-PROMs. Finally,
because the wafers can be tested be-
fore they are fixed with a customer’s
code, producers can select perfor-
mance grades for further economies.

Promising the swiftest turnaround
so far is American Microsystems
Inc., Santa Clara, Calif., a subsidiary
of Gould Inc. “You’re out of fab on
the day you program and can ship
volumes in two weeks, compared
with four to six,” says Dick Norby,
marketing manager, Memory Prod-
ucts group. “We will have samples of
a post-metal-programmed 256-K
ROM in the last part of July.”

Others may already be shipping.
“We will be able to ship samples this
quarter of 64-K and 256-K ROMs
with late-mask programming,” says
Jeff Schlageter, vice president in the
Memory Components division at
Mostek Corp., the United Technol-
ogies Corp. subsidiary in Carrollton,
Texas. Mostek’s fastest turnaround
now—four to five weeks—will drop
to three to four weeks.

Implanter. Programming after
metal requires a high-energy implant-
er to send boron ions all the way
through the insulating oxide, polysili-
con gate, and gate oxide into the
channel region of the transistors (see
figure). A photoresist or polyimide
mask blocks the other regions from
the implant. After programming, the
only remaining step involves adding
the final passivation layer.

The technique is not without its
risks, however, warns Peyton Cole,
director of marketing at Texas In-
struments Inc.’s MOS Memory divi-
sion, in Houston. He worries about
the integrity of a gate oxide after a
high-energy implant through it. As
yet, Cole appears unruffled by the
prospect of competitors’ fast-turn-
around chips even though TI's ROM
business is almost entirely with vid-
eo-game makers—they have special
needs, he says. He is confident, too,
that if a market for late-mask pro-
gramming emerges, TI can speed up
its development of the technique.

Besides addressing the needs of
game software, fast-turnaround
ROMs are likely to woo some users
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away from E-PROMs. Once merely a
prototyping tool, E-PROMs are now-
routinely shipped in final products.
This is because it takes time to get
ROMs with new code, and time is
precious when new products are
rushed out the door. Mostek’s Schla-
geter, for one, projects that late-
mask-programmed parts will take as
much as half of the E-PROM business
by 1986: a total of some 6 trillion

bytes. ~Roderic Beresford
Solid state
Ultrathin wafer promises

ultrafast transistors

In the world of semiconductors, as in
that of fashion, thin is in. A gossa-
mer silicon wafer, merely 1,000 ang-

stroms thick, has been fabricated at
Cornell University’s National Re-
search and Resource Facility for
Submicron Structures, in Ithaca,
N.Y. What’s more, scientists there
say a gallium arsenide version could
be the basis of a millimeter-wave
transistor more than twice as fast as
current devices.

One major stimulus, says Charles
Lee, a Cornell professor of electrical
engineering who took part in the re-
search, was the desire to make sili-
con devices that operate at as high a
frequency as does gallium arsenide.
Silicon, he points out, is cheaper, and
the technologies and properties sur-
rounding it are ‘“more varied and
powerful.”

Intrigued by the potential, the
Semiconductor Research Corp., Re-
search Triangle Park, N. C., has of-
fered to support further research into

Superthin FET halves channel length

In the opposed-gate-source transistor being developed at Cornell University,
the source and gate are opposite each other, on either side of a superthin
gallium arsenide membrane (see figure), in effect reducing the channel length
to just half the gate length. In operation, electrons from the source diverge in
two groups about a quarter of the way through the wafer, making right or left
turns toward one or the other drain.

Carriers thus travel half the length of the gate, says Cornell’s Charles Lee,
giving a delay equivalent to that of a conventional metal semiconductor field-
effect transistor just half as long. Using conventional electron-beam lithogra-
phy, gate contacts slightly more than 0.2 micrometer long will be formed. Drain
contacts are placed on either side of the gate.

In addition to the reduced delay, another advantage of the structure is that
transmission lines are readily formed from parallel wires on either side of the
membrane, so that signals propagating down the gate line are coupled in
phase with those propagating down the drain line. Thus, the transistor’s output
power can be boosted by making the gate wider.

Moreover, adds Lee, moving the source to the bottom of the membrane,
right atop the ground plane, reduces inductance to a minimum. A similar
reduction of inductance might be achieved, he says, in the permeable-base
transistor [Electronics, Dec. 15, 1982, p. 138] developed by the Massachu-

setts Institute of Technology's Lincoln Laboratory. —~Marilyn A. Harris
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devices made on superthin silicon.
At 1,000 A, the membranes are
about 1/250 as thick as the usual 10-
mil silicon wafer.

Pacing the effort now, however, is
a fast millimeter-wave GaAs transis-
tor conceived by Lee and his Cornell
colleague, G. Conrad Dalman, along
with former student and present
TRW engineer John Berenz, while the
two were consulting for TRW Inc.’s
Electronics Systems Group in Re-
dondo Beach, Calif. Called an oppo-
sed—gate-source transistor and sport-
ing a novel structure (see “‘Superthin
FET halves channel length,” p.51),
the device is built on a 1,500-A-thick
GaAs membrane, a dimension that
Lee says his etching process is ap-
proaching for this material.

The new transistor should be able
to operate at 94 gigahertz, Lee says,
a frequency where there is an atmo-
spheric window with small attenua-
tion. The fastest devices to date, he
adds, work at about 40 GHz.

Silicon membrane. To obtain a su-
perthin membrane, a standard 10-mil
silicon wafer is implanted to a depth
of 1,000 A with any common dop-
ant—Lee and co-researchers John
Silcox and graduate student Kevin
Lee (who is Lee’s son) have success-
fully used neon, boron, phosphorus,
and hydrogen. The wafer is then an-
nealed by heating it to between 900°
and 1,000°C.

Then, anodic etching, which de-
pends on the wafer’s being conduc-
tive to work, is used to thin the wa-
fer. A positive potential is put on the
wafer, and a negative potential on an
electrolytic bath—for silicon, a buff-
ered solution of hydrofluoric acid.
The bath etches the semiconductor
from the back of the doped wafer,
dissolving all but the doped layer,
which is relatively nonconductive.

Handling such a delicate wafer re-
quires extra care. The etching is
done selectively, so as to leave a sup-
portive ring. Moreover, the wafer
must be put on a supportive sur-
face—one method the Cornell group
uses is to set it in paraffin.

Lee and his co-workers are at-
tempting to measure the resistivity of
the completed transistors before
making ohmic and rectifying con-
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tacts and diodes. The SRC has prom-
ised some $35,000 to Lee’s group to
help them pursue the silicon wafer’s
applications, as well as the amenabil-
ity to analysis of its fabrication tech-
niques by an electron-transmission
microscope. ~Marilyn A. Harris

Information processing

Xerox extends reach
in office automation

Xerox Corp., long a powerhouse in
the office-automation business, isolat-
ed itself from much of the market by
restricting access to its high-level
protocols. But now the company’s
Office Systems division, in Dallas,
plans to ease the restrictions by pro-
viding a general interface that will
make it possible for office-automa-
tion networks to mix the 1BM Person-
al Computer (pC) with Xerox equip-
ment. It is the first time Xerox has
made such an interface available, ac-
cording to division vice president
John Shoch.

For the medium that will link it to
the rest of the office-automation
world, Xerox has joined in a loose
consortium with 3Com Corp. of
Mountain View, Calif, and Visi-
Corp. of San Jose. The trio an-
nounced at the mid-May National
Computer Conference in Anaheim
that Xerox would provide a software
interface between its network-server
protocols and Viscorp’s bit-mapped
VisiON environment for the PC. The
IBM machine and Xerox work sta-

tions will thus be able to communi-
cate over an Ethernet system provid-
ed by 3Com.

Xerox previously offered all com-
ers its low-level Ethernet protocols
and some transport and internet pro-
tocols, but it kept as proprietary its
advanced network servers for high-
speed printers, file management, and
electronic mail. The deal, then,
marks a change in the company’s
marketing strategy.

Enticed. More than anything else,
what lured Xerox on was the PC. An
insider reports that Xerox salesmen
were finding themselves shut out of
potentially major accounts because
PCs could not be tied into a new
Xerox system. Shoch notes that some
20 Xerox network products will now
be able to work with PCs. Other in-
terfaces may be expected. VisiON has
already been mated to the Wang per-
sonal computer, which would need
only a link to the Xerox network
servers and an Ethernet interface to
join the party.

VisiCorp, meanwhile, gains power-
ful application software, to be devel-
oped by Xerox and others, for its
yet-untested VisiON user interface.
Announced last November, it will be
available next October. VisiON pro-
vides windowing software, so that us-
ers have a relatively easy way to ma-
nipulate many files simultaneously.
Moreover, the product becomes
more versatile, since 3Com’s Ether-
link card lets up to four IBM ma-
chines operate with a single hard
disk. Normally, VisiON requires a
hard disk for every pC. And 3Com,
which has become the leading suppli-

Doing away with floppy disks

As it pursues its group effort with Xerox and VisiCorp, 3Com Corp., of Mountain
View, Calif., is also working on ways to spare IBM Personal Computer users on
Ethernet local networks the delays and errors of floppy-disk-based software.
According to 3Com founder Robert Metcalfe, the firm's new “low-end”
network server—based on the IBM XT Personal Computer with a 10-megabyte
Winchester disk and the MS-DOS 2.0 operating system—can download
software to 10 PC-based work stations. Because the XT would also handle the
work-station booting, no floppy-disk drive would be needed. Along with this
saving in hardware, further economies may be made because multiple disk
copies of software would become unnecessary. Moreover, the software would

be more secure, since only the server would have it.

-Harvey J. Hindin
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er of hardware and software for Eth-
ernet, finds both Xerox and VisiCorp
marketing its products.

The agreement is ‘“‘very logical”
for all three companies, says Robert
Metcalfe, founder of 3Com after in-
venting Ethernet while a Xerox em-
ployee. Xerox will develop the net-
work applications; VisiCorp will
market them through its sales force
and distributors; and 3Com will pro-
vide the connections to the network.
Xerox will also implement VisiON on
one of its own personal computers
and will sell the systems through its
own sales force.

Hybrid system. The resulting
product will be something of a
many-layered hybrid. The Xerox net-
work servers will be linked to a net-
work of IBM PCs and Xerox work
stations through VisiON software, the
3Com networking interface, the IBM
machine’s MS/DOS operating system,
and a 3Com Ethernet.

Each of these elements already ex-
ists and all were on display at the
computer conference. However, the
question of who has ultimate respon-
sibility for packaging them was po-
litely ducked by the three partners.

Shoch would not commit his firm
to having a product out before “next
NCC,” but VisiCorp president Terry
L. Opdendyk said he would be disap-
pointed if one was not on the market
in six months. —Clifford Barney

Computers

Stacked wafers
form dense machine

For all the runaway improvement in
circuit density stemming from
crowding ever-smaller devices onto
very large-scale integrated chips, the
chips are most often packaged in a
time-tested but limiting way: they
cover the two dimensions of printed-
circuit boards. Going one dimension
better, scientists at Hughes Aircraft
Co.’s Research Laboratories are ex-
perimentally boosting density by
stacking the chips vertically—or,
rather, stacking the wafers on which
the chips are fabricated.
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The big problem with that
technique has been connect-
ing one wafer to the next.
To carry signals vertically
from one side of a wafer to
the other, Hughes has devel-
oped “feedthroughs” pro-
duced by the thermomigra-
tion of aluminum through
the silicon. Then, for inter-
connecting one wafer to its

ALUMINUM-INDIUM
BRIDGE

SPACER -

CIRCUIT CONNECTION

-~e. P

D S SILICON

ALUMINUM FEEDTHROUGH

7 WAFER

near neighbor, Hughes uses
a spring-like structure called
a Microbridge, which both
supports the wafers and dis-
tributes signals. So far, re-

Well-fed. Aluminum dots deposited on a wafer migrate
to the other side and form a feedthrough. A Microbridge
connects two wafers. A stack of seven wafers would
hold 1,024 microcomputers working in parallel.

searchers at the laboratories
in Malibu, Calif., have demonstrated
a two-wafer stack with enough de-
vices and interconnects to prove fea-
sibility. They plan to start shortly on
a five-wafer stack.

Goal. The goal is ambitious. In
three years, with funds from the Pen-
tagon’s Defense Advanced Research
Projects Agency, they hope to build
a stack for a cellular-architecture
computer suited for chores like sig-
nal processing and image analysis,
says Graham Nudd, head of the
Hughes labs’ information sciences
and computer architecture section.

Other companies are also working
on cellular computers, Nudd points
out. “What is radically different
about our approach is the degree of
integration employed and the three-
dimensional organization of the pro-
cessing circuitry,” he says. The basic
structure will also accommodate a
wide range of applications, he contin-
ues, and its massively parallel nature
will allow rates of 10* million in-
structions per second.

Each wafer in the stack measures
640 mils on a side and contains simi-
lar computer elements in a 32-by-32
array. Each computing element is 20
by 20 mils, with wafers 20 mils thick
and kept about 5 mils apart. Seven
types of wafers are enough to per-
form most algorithms studied so far,
Nudd says.

A microprocessor-controller wafer
would be at the bottom of the stack,
and other wafers would hold memo-
ry, accumulators, counters, compara-
tors, and input/output circuits. A re-
plicator layer, as it is called, would

speed the broadcasting of data con-
stants needed in the algorithms being
executed. A ‘“‘wafer stack” would
contain 1,024 complete microcom-
puters. They would operate under
stored-program control, first from an
external source, later integrated into
a bottom control wafer.

This controller communicates with
array hardware via address and con-
trol buses passing through the
stacked wafers. The architecture is
“word-parallel, bit-serial’—that is,
individual processor logic uses serial
arithmetic, but all processors operate
simultaneously. This characteristic
produces the high speed, says Nudd,
and data may also flow laterally into
processing elements that are not ad-
jacent.

Thermomigration, The vertical
feedthroughs are formed by placing
dots of aluminum at points on the
wafer and heating the surface of the
n-type silicon to 1,000°C. Simulta-
neously, a thermal gradient of about
150°C per centimeter is applied to
the wafer. In this proprietary pro-
cess, says Nudd, the dots move down
through the silicon “much like earth-
worms through the ground,” leaving
droplet trails of highly conductive p-

type material that become the
feedthroughs.
The Microbridge interconnect.

shown in the figure, is of aluminum
and coated with indium, which,
when heated, acts as solder. It is
flexible enough to compensate for
any warping of the wafer. Also, its
very low parasitic impedance mini-
mizes propagation delays and power
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dissipation. The resistance of a pair
of interconnects is less than 2 ohms,
according to Nudd.

As for power dissipation, which
plagues designers of supercomputers,
the Hughes machine “sidesteps this
problem in a number of ways,” says
Nudd. The extensive parallel nature
of computations permits low clock
speeds of about 10 megahertz, and
very low parasitic impedances of in-
terconnects allow small, low-power
complementary-MOS devices to drive
data and control lines. What’s more,
an average of only 214 wafers would
be active in each bus cycle at any
one time, further cutting power.
Nudd puts dissipation for his ma-
chine at 3 to 5 watts.—Larry Waller

Optical memories

Library of Congress
eyes optical storage

Public officials and private citizens
alike will get access next year to the
precious documents housed in the Li-

brary of Congress in Washington,
D.C. But no one will be leafing
through fragile pages; instead they
will be looking at copies stored in a
sophisticated optical storage and re-
trieval system based on optical disks.

Called Image Link, the $1.7 mil-
lion system is being assembled by In-
tegrated Automation Inc., which has
combined its own image-digitizing
and cathode-ray-tube hardware with
direct read-after-write laser-scanned
disks and drives from France’s
Thomson-CSF. With it, the library
will be able to scan, digitize, and
store on a disk the information on an
8%5-by-11-inch page in 2 seconds
with a resolution of 300 by 300 pic-
ture elements per inch. That works
out to 8 million pixels per second.
After writing, the disks are scanned
by a laser and their contents dis-
played on a cathode-ray tube.

Cost cutter. Integrated Automa-
tion, a five-year-old maker of micro-
fiche systems based in Berkeley,
Calif., put a demonstration optical-
disk installation through its paces
this spring and intends to start in-
stalling the full-fledged version in

Optical disk stores a gigabyte

A two-layer structure consisting of a polymer and a metallic recording material
in a plastic support layer makes up Thomson-CSF’s Gigadisc laser-scanned
optical disk. According to Frangois Le Carvennec, general director of the
French company's optical-disk department in Le Plessis-Robinson, a Paris
suburb, the recording material—whose composition he will not reveal—stands
up better to abrasion, oxidation, and moisture than does the tellurium alloy
generally used for disks. The plastic serves both as a protective covering and
as a substrate for the recording material.

For the Library of Congress disks, one side is grooved with 40,000 tracks and
divided into 25 radial sectors that format it for tracking, addressing, and
focusing. Each track sector stores 1-K byte of data, for a total of 1 gigabyte. Le
Carvennec predicts a disk will sell for less than $50 and the disk drive for less
than $5,000 by 1988, if not sooner. In that year, he also believes the worldwide
market for disks and drives alone will total $8 billion.

To write into the disk, the metallic layer is heated by the beam of a 15-
milliwatt solid-state diode laser. The polymer decomposes locally and, as it
does, the resulting gas pressure forms bumps about 0.8 micrometer wide in the
metallic layer. These bumps are read by a 1-milliwatt laser spot beam as the
disk spins at 1,200 revolutions per minute. Thompson is also working on a disk
that stores data on both sides.

Thomson will produce disks both in France and the U. S. As part of a 1980
technology-transfer agreement, the Optimem division of Shugart Inc. in Sunny-
vale, Calif., will begin shipping drives next year. The French firm is negotiating
with a U. S. supplier as a second source for the disks. -Karen Berney
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October. Such systems, says compa-
ny president David L. Fain, sell for
roughly half what a comparable mi-
crofiche facility would cost. As a re-
sult, he expects to see heavy competi-
tion from both U.S. and Japanese
firms emerging by early next year.

For the library, major hardware in
the system will include two charge-
coupled—device (CCD) scanners, one
for printed pages and the other for
microfiche, eight custom CRT dis-
plays that will present pages with a
resolution of 150 by 300 pixels/in.,
and two laser printers.

One Thomson-CSF disk drive will
handle recording and another play-
back. Further, there will be a juke-
box-type device that selects one disk
from among 100 and loads it for
playback. The disks are 305 millime-
ters in diameter; one side stores |
gigabyte (see “‘Optical disk stores a
gigabyte,” below).

Despite their vast capacity, the
100 disks will hold only about 1 mil-
lion of the collection of some 10 bil-
lion pages, points out John Ragsdale,
a systems analyst at the library. The
high resolution is needed for two rea-
sons, he explains: the documents
have a lot of fine 4- or 6-point type,
and many images have faded and
blurred with the years.

Enhancements. To sharpen the im-
ages, Integrated Automation has de-
signed a two-dimensional image-en-
hancement system based on a gray-
scale algorithm. After the CCD scan-
ner has captured the image with a
4,096-pixel detecting element, each
pixel and its surrounding eight points
are digitized to 8 bits of gray scale.
This pixel area is buffered and fed in
parallel to three processors: an edge
processor, a point processor, and a
level processor.

The edge processor looks at the
brightness of pixels within the area
to determine if an edge, or sharp
transition from one tone to another,
exists. If it detects such a transition,
even though blurred, it will select the
binary output of the point processor
to form a sharp edge. If, on the other
hand, the edge processor should find
that the area is of uniform bright-
ness, the level processor output will
be chosen in order to form a smooth
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SENCORE MODEL SC61

WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Productivity . . . Or Your Money Back!

Six-digit readout: Auto-
matically tracks every
CRT test. We call it
digital autotracking.
it's patent pending.

VOLTSDIVISION

VERTICAL
POSITION

Bright dual-trace CRT:
60 MHz (— 3 dB); 100
MHz (- 12 dB).

Defta PPV, Time, Freq:
Measure any part of a
waveform for PPV,
time or frequency
using Delta measure-
ments. Just diat in the
waveform section
you want to measure
and push.
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compare input/output
ratio of multiply/divide
stages from 1:1to
1:999,999 with the
push of a button.
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The first scope with push button
digital readout. If you use general
purpose oscilloscopes for trouble-
shooting or testing, we can double
your present productivity with the
SC61 Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
automatic digital readout.

No more graticule counting.
Connect only one probe to view
any waveform to 100 MHz. Then, just
push a button to read DCV, PPV,
frequency and time — automatically!

There are no graticules to count or
calculations to make, which speeds
every measurement.

The digital readout is from 10 to
10,000 times more accurate as well.

Plus you have everything you wani
to know about a test point, at the
push of a button, which speeds
troubleshooting tremendously.

Circle #54 for information

MODEL SC61 WAVEFORM ANALYZER

A special Delta function even lets
you intensify parts of a waveform and
digitally measure the PPV, time or
frequency for just that waveform
section.

And it's neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.

The one and only. There are other
scopes with digital readout, but none
of them completely automate every
conventional scope measurement so
you can automatically analyze any
waveform without counting one
single graticule. Totally automatic
waveform analyzing at the push of a
button. It will make all the difference
in your productivity.

Double your productivity. When
we say the SC61 will double your
productivity, we're being
conservative. We've seen cases of

A DELTA MEASUREMENTS

TlMEQFREQ
=
sc{ﬁ

measuring range. (2
lo-cap probes
provided.)

TRIGGER
SOURCE MODE
g aciw agio

Super sync: ECL

provides rock-solid

sync trigger circuits

with only 4 controls:

includes TV sync

rwuw ey separators for video
oo work.

o uu-aoci S30R CONTROL(ED
SOV UBEARLE 10 100 ML

POL ARI Y LEVEL

U.S. Patent Pending
Financing Available

three, four, even ten time increases
in productivity with this first-of-its
kind, automated oscilloscope. Every
situation is different, however, sa try
the SC61 and judge for yourself.
Here's our offer.

Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a ful!
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Cal! toll-
free today, and ask for our eight page
color brochure. It could be the most
productive call you make this year!

Phone Toll-Free
1-800-843-3338

Alaska, Hawan, Canada and
South Dakota call coliect
(605) 339-0100

SENCORE

3200 Sencore Drive, Sioux Falls. S0 57107
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News Briefs

MCC to set up shop in Texas

Once considered a long shot by even top Texas officials, Austin will wind up as
the home of the much-sought-after Microelectronics & Computer Technology
Corp. Set to operate on an annual budget of $50 million to $100 million, the na-
tion's second electronics-industry research cooperative is sponsored by a
dozen U. S. companies [Electronics, March 10, 1982, p. 97].

Ultimately, MCC will hire 300 to 400 scientists, engineers, and staff support
personnel, says Bobby R. Inman, president and a native Texan who went to
college at the University of Texas in Austin. Among the incentives that lured the
research cooperative to Austin were a 20-acre headquarters site and a $20
million office-laboratory facility.

NCC exhibitors decry in-tents heat

Soaring temperatures at the National Computer Conference provoked a near-
revolt among several hundred exhibitors housed in six tents outside the
Anaheim, Calif., Convention Center. Their angry complaints to show sponsor
American Federation of Information Processing Societies stemmed from
temperatures up to 115°F inside the tents, keeping out visitors and forcing
shutdown of sensitive machines. AFIPS officials refused to respond to de-
mands for refunds and threats of lawsuits but did say the giant show probably
would not return to Anaheim, which cannot accommodate it on one site. Next
year's locale is Las Vegas, Nev.

Western Electric plans to be first off the mark with 256-K RAM

Western Electric Co. hopes to propel its 256-K dynamic random-access
memory into the commercial marketplace this fall. The AT&T subsidiary first
showed the chip, fabricated in Allentown, Pa., at last May's National Aero-
space and Electronics Conference [Electronics, June 2, 1982, p. 56] and has
been providing samples since January. It expects to be the first company in the

world in commercial production.

transition from one pixel to the next.

To display these enhanced images,
Integrated Automation has devel-
oped a CRT with an 8Y2-by-11-in.
screen. Its resolution is very high—
2,496 by 1,644 lines. To keep the
image refreshed at 30 frames per sec-
ond, the video transfer rate is 160
million pixels/s. —Karen Berney

Medical

Ultrasound treats
cancerous tumors

Ultrasound has joined electromagnet-
ic radiation as a viable energy source
for the promising though experimen-
tal cancer therapy of hyperthermia.
In hyperthermia (sometimes called
thermotherapy), rf, microwave, or ul-
trasound sources are applied to heat
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cancerous tissues and destroy them.

Dr. Padmakar P. Lele, professor
of experimental medicine at the Mas-
sachusetts Institute of Technology,
says ultrasound produces deep within
the body powerful and highly fo-
cused antitumor effects that cannot
generally be achieved with electro-
magnetic radiation. Lele reports his
findings on May 31 at an all-day hy-
perthermia workshop at the Interna-
tional Microwave Symposium spon-
sored in Boston by the Institute of
Electrical and Electronics Engineers.

Hyperthermia works because can-
cer cells are more sensitive to heat
than normal tissue [Electronics, April
26, 1979, p. 88]. Moreover, cells at
the periphery of tumor masses are
often resistant to ionizing radiation
but not to the effects of heating. Pre-
liminary results indicate thermo-
therapy also has milder side effects,
for it does not produce the bone

marrow depression, hair loss, nausea,
and vomiting often associated with
chemotherapy and radiation therapy.

Highly focused. Ultrasound ther-
motherapy uses piezoelectric trans-
ducers, of either quartz or less expen-
sive ceramic, to convert an electrical
oscillator output into sound waves in
the  300-kilohertz-to-10-megahertz
range. Single- or multiple-transducer
outputs are focused through plastic
acoustic lenses onto the tumor.

The chief advantage of ultrasound
is the sharp focus it achieves at a
great depth within the body, says
Lele. He cites pancreatic, liver, blad-
der, and urinary-tract cancers as
prime candidates for its use. For hy-
perthermia with electromagnetic
sources of energy, the microwave
range must be used to penetrate to
internal organs. But these long-wave-
length sources are harder to focus
and control, often overheating adja-
cent, noncancerous tissues.

Transducers. Early ultrasound sys-
tems using stationary transducers
sometimes produced skin irritations
and overheated normal tissues over-
lying the targeted tumors. To cir-
cumvent these problems, Lele built
what he calls a synthetic-aperture
system. Computer-controlled move-
ment of the transducers in effect en-
larges the system aperture and allows
energy to be focused at depth while
being distributed more safely over a
larger area of skin and intervening
tissues. Thus, sufficient energy can
be directed at the tumor without
damaging the skin or overheating in-
tervening noncancerous tissues. Lele
uses as many as three transducers,
depending on tumor size and depth.

Of 36 patients with highly metas-
tasized cancers unresponsive to other
treatments, 26 (72%) responded to
ultrasound hyperthermia, with tumor
reductions of 50% or more, accord-
ing to Lele. Total tumor regression
was reported in six (17%) of the pa-
tients. A phase 1 study such as this
is designed to establish treatment
safety, not survival figures, since the
cancers are already so widely spread.
Lele is beginning phase 2 studies,
with less metastasized patients, in or-
der to establish the treatment’s effi-
cacy. -Norman Alster
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When Texas Instruments
and Hewlett-Packard team up,
quality in technical computers goes up.

® TI device quality is so high, Hewlett- @ TI% Quality Improvement Program @ More than 10C quality T1 Advanced
Packards Desktop Computer Division assures consistently high-quality standard Low-power Schottky/Advanced Schot-
will greatly reduce incoming testing semiconductors for all TI customers tky devices offer still greater perfor-
(Puge 2). (Puge 3). mance (FPage 4)




The hig

technical

Incoming hipolar digital and linear inte-
grated circuits from Texas Instruments
rank among the highest quality ever re-
ceived by Hewlett-Packards Desktop
Computer Division.

Result: The extra guality built inro
cach Tl device helps HP design technical
computers noted around the world for
performance and reliability.

An example is the new HP Series 200
Model 16 Personal Technical Computer

ek 1 shown on the previous page. This power-
nlo—oou':r,—. 4 ¥ tul 16-hit computer is designed for the
- i most demanding technical and scientific
applications.

HP technical computers, in fact, in-
clude a wide range of T1 bipolar digital
components: Advanced Low-power
Schortky. Advanced Schottky. Low-
power Schortky. Schottky TTL. And
regular TTL. Qualitv TI lincar circuits
and interface devices also are incorporated.

TI/HP team effort achieves
best PPM quality levels

Three vears of close cooperative eam-
work between Tl and HP have reduced
: the number of total electrical defects in
hhLay .Il" (o gpm : parts per million (PPM) 10 well under
M e “ 500 (see graph).

i The quality of incoming TI devices is
so high, HP will significantly reduce in-
coming testing.

Crucial to achieving these unprece-
dented quality levels has heen the forma-
tion of a “Quality Team™ made up of
members from both Tl and HD. The

IJJ. ool | I team regularly meets 10 exchange infor-
mation, establish goals, and measure
progress.

Higher quality TI devices

VR FX T ') \..v. & ll [1! ! speed HP products to market
ivo“q ORTS COLPLUIRRNARRA ‘|

Y The superior quality of T1 1Cs pays off for
. HP In several wavs.
' : First, without exceptionally reliable
components, HP could not build in-
creasingly powertul scientitic computers.
Equipment reliability simply would not
be good enough.

< Board-level test results, in addition to Jata
from incoming parts inspection, are passed
on to Tl trom HP% Desktop Computer Divi-
sion to turther improve 1C quality.




TI quality that helps improve
computers for HP also helps you.

In fact, the extra quality built into
each TI device has helped HPs Desktop
Computer Division achieve product im-
provement goals. Compared with its 1980
units, HPs comparable products now offer
triple the reliability at one-third the price.

Second, the extra quality built into
advanced TI logic functions (74ALS and
74AS) enables HP to incorporate lead-
ing-edge technology into its products —
without having to wait for years for the
technology to prove itself.

The bottom line is this: Quality TI
devices help HP get innovative products
into production and to market faster.

You get the same higher
quality T1I semiconductors

The standard T1 semiconductor devices
your local distributor stocks are exactly
the same — up to symbolization — as
those we ship to HP and all other TI
customers. The ICs come off the same
production line. Receive the same pro-
cessing. And are 100% DC tested.

The TI approach to quality is simple:
Do it right the first time. At TI, quality/
reliability is designed and built into
every device, rather than just testing
out defects.

Testing of T1 devices at HPs Incoming
Quality Audit will be substantially reduced
because ICs are of such high quality.

A quality program
that works for you

The close teamwork between Tl and HP
is just one aspect of the TI Quality Im-
provement Program. A comprehensive
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New standards for quality are being set every year by TI bipolar logic
ICs. Unlike many suppliers who quote only 25°C Average Outgoing
Quality (AOQ), TI rigorously measures AOQ at full-temperature DC
and room-temperature AC. By 1985, our goal is fewer than 100 toral
electrical defects in parts per million (PPM) at outgoing inspection.

program designed to lower the cost of TI
components to all our customers by re-
ducing defective 1Cs. By eliminating the
need for incoming testing. By minimizing
board-level failures. And by preventing
even more costly equipment failures in
the tield.

To achieve this, TIs 100% testing of
all standard devices is followed by
rigorous QA sampling (see table). Ad-
vanced multitesting as well as automated
handling, fabrication, and inspection also
are utilized to push quality levels higher.

The bottom line? When you want the
highest quality, most cost-effective com-
ponents, do what HP does. Specify stan-
dard TI bipolar digital and linear ICs.

Built-in T1 quality
can save you money

Higher quality T1 parts can cut your costs
substantially.

The cost of defects to you depends on
when the failure occurs. For example,
the cost to detect and replace compo-
nents at your incoming inspection may
amount to only a few pennies per device.

Your costs, however, rise significantly
as undetected defective ICs are integrated
into systems.

Still more costly are defective compo-
nents that go undetected at the system
test level, but later fail in field applica-
tions. Here, the damage inflicted not
only. applies to the thousands of dollars

lost in trouble-shooting, downtime, and
replacements, but it also affects your
company’s reputation for high-quality,
reliable equipment and systems.

For all these reasons, the extra quality
built into every Tl device means added
value for you and your customers. And
tremendous cost savings over the years.
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*Sampled and guaranteed.

To further assure IC quality, TI pertorms QA
sampling to the tightest Acceptable Qualit
Limits (AQLs) in the industry.

Higher quality ICs
mean higher profits

For every dollar decrease in reported
failure costs, there is a positive “multi-
plier effect” on your profit margins. Esti-
mates for electronic equipment range
from five to 10 times.

By incorporating a “do it right the first
time” concept, the Tl Quality Improve-
ment Program eliminates defects before
they happen. To you, this means greater
profits. Today and tomorrow.




High-performance ALSAS logic.

100 quality reasons to choose T1.
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Greater performance and lower power consumption make high-quality TI ALS/AS
devices your best choice for a wide range of state-of-the-art applications.

Superior quality. Higher performance.
And reduced power consumption. You
get all this and more from TIs Advanced
Low-power Schottky (74ALS) and Ad-
vanced Schottky (74AS) TTL devices.

Twice the speed,
half the power

With a typical 1.5-ns gate delay and
8-mW gate power dissipation, TIs 74AS
Series devices give you double the speed
and less than half the power dissipation
of earlier Schottky ICs. Internal gate de-
lay for MSI functions is typically less
than 1 ns, while power consumption is
less than 5 mW.

TIs 74ALS Series devices offer you
typically 50% lower power consumption
than 74LS ICs, with speed approaching
that of standard Schottky devices. Featur-
ing 1-mW gate power dissipation and a
typical 4-ns gate delay, TI's 74ALS family
is ideal for low-power, high-speed
applications.

Save board space

Many of these new Schottky ICs are MSI
and LSI functions offered in plastic dual-
in-line packages — 300-mil wide, 24-
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pin; and 600-mil wide, 52-pin. This lets
you virtually double functional densities
and reduce board space by 30% —

or more.

Still greater improvements in func-
tional densities can be yours with 20-,
28-, 44-, and 68-pin plastic chip carriers.
All are JEDEC standard with lead spac-

ings on 50-mil centers.

Economical for the '80s

We project TI's 74ALS devices will reach
price parity with today’s widely used Low-
power Schottky (LS) functions by the
second half of 1984.

Today you can choose from more than
100 ALS/AS tunctions from your local
TI distributor or direct from TI. In 1983
alone, TI plans to add more than 100
new functions.

For military systems, data processing,
telecommunications, or process control,
TIs ALS/AS devices can be your key to
cost-effective TTL solutions in the '80s.

For more information on the TI
Quality Improvement Program and a
complete list of T bipolar logic devices,
write Texas Instruments, Semiconductor
Group DA, Dept. 013EC, PO. Box
401560, Dallas, Texas 75240.

Authorized
T1 Distributors

ALABAMA: Hall-Mark (205) 837-8700

ARIZONA: Phoenix, Kierulft (602) 243-4101. Marshall (602) 968-6181. R.V
Weatherford (602) 272-7144; Wyle (602) 249-2232: Tucson, Kierulft {602)
624-9986

CALIFORNIA: Los Angeles/Orange County, Arrow (213) 701-7500. (714)
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(714) 731-5711; Marshall (213) 999-5001, (213) 686-0141, {714) 556-6400.
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Kierulft (415) 968-6292; Marshall {408) 732-1100; Time (408) 734-9888;
United Comonents (408) 496-6900; Wyle (408) 727-2500. Santa Barbara,
R.V Weathertord (805)465-8551

COLORAQO: Arrow (303) 758-2100; Kierulft (303) 371-6500. R V. Weatherford
(303) 428-6900; Wyle (303) 457-9953

CONNECTICUT: Arrow (203) 265-7741, Diplomat (203) 797-9674. Kierulft
(203) 265-1115: Marshail (203) 265-3822; Milgray (203) 795-0714
FLORIOA: Ft. Lauderdale, Arrow (305) 973-8502; Diplomat (305) 971-7160.
Hall-Mark (305} 971-9280; Kierultf {305) 652-6950: Orfando, Arrow (305)
725-1480. Diplomat (305) 725-4520: Hall-Mark {305) 855-4020. Miigray
{305) 647-5747, Tampa, Dipiomat (812) 443-4514, Keerultf {813)576-1966.

GEOQRGIA: Arrow (404) 449-8252 Hall-Mark (404) 447-8000. Kierulft (404)

*447-5252; Marshall (404) 923-5750.

ILLINOIS: Arrow (312) 397-3440, Diplomat (312) 595-1000. Hall-Mark (312)
860-3800; Kerultf (312) 640-0200; Newark (312) 638-4411.

INOIANA: Indianapolis, Arrow (317) 243-9353. Graham (317) 634-8202
F1. Wayne, Graham (219) 423-3422.

10WA: Arrow (319) 395-7230

KANSAS: Kansas City, Component Specialties (913) 492-3555 Hall-Mark
(913) 888-4747. Wichita, LCOMP (316} 265-9507

MARYLANO: Arrow (301) 247-5200. Diplomat (301) 995-1226. Hall-Mark
{301) 796-9300, Kierulft (301) 247-5020, Milgray (301) 468-6400

MASSACHUSETTS: Arrow (617) 933-8130 Diplomat (617) 429-4120. Kierulft
(617) 667-8331. Marshall (617) 272-8200. Time (617) 935-8080

MICHIGAN: Oetroit, Arrow (313} 971-8200: Newark {313) 967-0600. Grand
Rapids, Newark (616) 243-0912.

MINNESOTA: Arrow (612) 830-1800, Diplomat (612) 788-8601 Hall-Mark
(612) 854-3223; Kierulft (612) 941-7500

MISSOURL: Kansas City, LCOMP (816) 221-2400. St. Louis, Arrow (314)
567-6888, Hall-Mark (314) 291-5350, Kierulft (314} 739-0855

NEW HAMPSHIRE: Arrow (603) 668-6968

NEW JERSEY: Arrow (201) 575-5300. Diplomat (201) 785-1830. JACO (201)
778-4722, Kierulft (201) 575-6750. Marshall (201) 340-1900

NEW MEXICO: Arrow (505) 243-4566, International Electronics (505)
345-8127

NEW YORK: Long Island, Arrow (516) 231-1000 Diplomat (516) 454-6400.
JACO (516) 273-5500. Marshall (516) 273-2424. Milgray (516} 546-5600.
(800) 645-3986; Rochester, Arrow (716) 275-0300; Marshall (716) 235-7620.
Rochester Radio Supply (716) 454-7800, Syracuse, Arrow (315) 652-1000
Diplomat (315) 652-5000. Marshall (607) 754-1570

NORTH CAROLINA: Arrow (919) 876-3132. (919} 725-8711. Hail-Mark (919)
872-0712; Kerulft (919) 852-6261.

OHIO: Cincinnati, Graham (513) 772-1661, Cleveland, Arrow (216) 248-3990
Hall-Mark (216) 473-2907. Kierulft {216) 587-6558: Columbus, Hall-Mark
(614) 846-1882. Oayton, Arrow (513) 435-5563, ESCO {513) 2261133
Marshall (513) 236-8088.

OKLAHOMA: Component Specialties (918) 664-2820, Hall-Mark (918)
665-3200: Kierulft (918) 252-7537

OREGON: Kierulft (503) 641-9150. Wyle (503) 640-6000

PENNSYLVANIA: Atrow (412) 856-7000. Arrow (609) 235-1900. General
Radio (609) 964-8560; Hall-Mark (609) 424-0880. Milgray (609) 983-5010

TEXAS: Austin, Arrow (512) 835-4180: Component Specialties {512)
837-8922: Hall-Mark (512) 258-8848: Kierulft (512) 835-2090, Oatlas, Arrow
(214) 386-7500; Component Specialties (214} 357-6511; Hali-Mark (214)
341-1147; International Electroncs (214) 233-9323; Kerulft (214) 343-2400
El Paso, International Electronics (915) 778-3761. Houston, Arrow (713)
491-4100: Component Specialties {713} 771-7237. Hall-Mark (713) 781-6100
Harrison Equipment (713) 879-2600; Kierulft {713) 530-7030

UTAH: Qiplomat (801) 486-4134, Kierulff (801) 973-6913, Wyle (801)
974-9953.

VIRGINIA: Arrow (04) 282-0413

WASHINGTON: Arrow (206) 643-4800; Kierulft (206) 575-4420; United
Components (206} 643-7444; Wyle (206) 453-8300

WISCONSIN: Arrow (414) 764-6600: Hall-Mark (414) 761-3000. Keerulft {414)
784-8160

CANAQA: Calgary, Future (403) 259-6408; Varah (403) 230-1235.
Oownsview, CESCO (416) 661-0220, Hamilton, Varah (416) 561-9311
Montreal, CESCO (514} 735-5511; Future (514) 634-7710; Ottawa, CESCO
(613} 226-6905: Future (613) 820-8313: Quebec City. CESCO (418) 687-4231
Toronto, Future (416) 663-5563, Vancouver, Future (604) 438-5545, Varah
(604) 873-3211; Winnipeg, Varah (204) 633-6190 A
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Creating useful products
and services for you.




Who'd believe that

Wire Graphics

can take you
fromhere...

tohere...
inless than

Eastman Kodak did.
Eaton’s AlL Division did. Hazeltine did.
Harris PRD did. And dozens moredo.

THE “UNBELIEVABLE"’ SYSTEM

PEN-ENTRY 4000/8000* is a unique approach to N/C tape
preparation. Utilizing interactive graphics and a light pen, wiring
connections can be programmed for such processes as Wire-Wrap*,
Multiwire*, Stitchwire*, Quick/Connect®. etc. Using the light pen the
operator can wire and layout components on the CRT display working
directly from schematic. eliminating the need for “‘from-to™ lists.
PEN-ENTRY is loaded with features that save valuable time in trouble-
shooting and testing. PEN-ENTRY's floppy disk data storage allows ready
revision of previously stored data; this means E.C.0."s can be processed
faster and more efficiently. An in-house system offers numerous
advantages in cost and time savings in prototyping and production.

PEN-ENTRY also has application in the automated manufacture of
P.C. Board Test Head Fixtures for ATE.

The “unbelievable” price: $25,990 for a complete system,

THE “UNBELIEVABLE’’ SERVICE

The Wire Graphics' Customer Service Center (CSC) provides
engineering support utilizing PEN-ENTRY CAD to help you through the
headache of data preparation. In less than 2 days the CSC can detect
errors in your schematic and furnish an N/C tape for your wire
termination equipment. or provide total job service. including MIL spec.
Wire-Wrap* or Stitchwire*

Still don’t believe it's possible! Send us your next schematic and
we'll prove it, For a quotation on a PEN-ENTRY System or more
information on Wire Graphics' CSC CAD Services.
call Nat Stettin, V.P. Sales. (516) 293-1525.

Wire Graphics. 215 B Central Ave., Farmingdale. NY 11735.

Wire Graphics

« Circle 60 on reader service card Circle 61 on reader service card

*Pen-Entry 4000 8000 Tradem ark of Wire Graphics

Wire-Wrap Trademark of Gurcner-Denver Cooper Electronics
Multiwire Trademark of Ko I'ncrgen Corp

Stitchwire Trademark of Interconnection Technology. Inc
Quick Connect Trademark »f Sobinson Nugent, Inc




‘Most 16-bit
supportis stillin the
lalring stage. But our
68000 partnership is
already producing
resulls” — =y—




Most benchmarks and design engi-
neers agree that the 68000 is the
standard for 16/32-bit applications.
But you need more than an ex-
ceptional microprocessor to build
leading-edge products.

So Signetics and Motorola are
working together closely to bring
you the circuits and support you
need to design successful systems.

We've developed a large family of
VLSI subsystem chips—more com-
plex than the CPU itself. We took a
big step to cut development costs,
too. And made it easier for you to get
to the market first by offering power-
ful VMEbus board-level products.

“We're surrounding the CPU
with powerful VLSI peripberals”

After you helped us define the key
applications and requirements,
we started designing the VLSI sub-
systems youneeded for networking,
datacomun, memory and CRT control.
Many of these Signetics circuits
contain more than 100,000 transis-
tors. They use either HMOS or bi-
polar technologies, depending on
which provides the best solution.
The SCN68681 DUART (Dual Uni-
versal Asynchronous Receiver/
Transmitter) is our first major addi-
tion to the S68000 family. With two
independent full-duplex asynchro-
nous channels, programmable data
format, baud rates, channel modes
and timer/counter, it fills all your
asynchronous data communica-
tions needs in a single package.
The SCB68430 Direct Memory
Access Interface (DMAI), has also
arrived. This bipolar product pro-
vides the unmatched transfer rate of
4 megabytes per second and sup-
ports automatic rerun on bus error.
Among the most important new-

comers this year will be our
SCN68454 Intelligent Multiple Disk
Controller (IMDC), and its compan-
ion, the SCB68459 Disk Phase
Locked Loop (DPLL). In late 1983,
we'll be sampling our SCN68562
Dual Universal Serial Communica-
tions Controller (DUSCC).

By 1985, about 20 MOS and bi-
polar devices will have opened new
areas for our 16-bit family, such as
local area and public switching net-
works, co-processors, and intelli-
gent disk and advanced CRT display
controllers.

Besides planning the family to fit
your products, we've also developed
the quickest way to get them work-
ing together.

“We built a development system
that uses your resources.”

Instead of introducing yet another
expensive speciai purpose compu-
ter, we've created an economical
User Workstation (UWS) that taps
into the power of your existing host
computers and laboratory test
equipment.

Working with the host system, the
UWS performs virtually all your
68000 software development chores,
such as in-circuit emulation, debug-
ging and program execution. It also
communicates with a variety of peri-
pherals used for command entry,
PROM programming and hard-copy
recording of debugger events.

The UWS can break on specificin-
structions, trace instruction execu-
tion, display and alter both registers
and memory, transfer control to user
programs or a computer, and assem-
ble and disassemble code. It also has
unique features, such as the ability
to debug code written for multipro-
cessor systems. And it does all this

at less than a third the cost of a con-
ventional development system.

To link the UWS to the host compu-
ters, we're providing cross-software
packages for the 68000, including
Macro Assembler, Pascal and C com-
piler with linker/loaders.

“Our board family
gets you there first”

As part of our plan to get you to mar-
ket faster, we built a number of
VMEbus board products around the
SCN68000. OEMs, in particular, will
find these ideal for prototyping
component designs. Or to use just
the way they are in a finished system.

To date, our VMEbus family con-
sists of a system controller board, a
CPU board with memory manage-
ment option, amemory board, ahard
and floppy disk controller board,
and a CRT controller board. There's
also a card cage, real-time multi-
tasking operating system and de-
bugger/monitor software packages.

Even with this kind of help, you
won't have to go to it alone. Signetics
factory and Field Application Engi-
neers are ready to put their systems
experience to work for you. And our
long-term joint development pro-
gram with Motorola assures you of
complete compatibility among the
whole family of products, present
and future.

So if you want to take advantage of
all the S68000 family has to offer,
contact your local Signetics office.
Or send us the coupon. We'll help you
make the best of a very good thing.

——————— —— — —

I'd like to know more about the
Signetics S68000 family of inte-
grated resources: chips, devel-
opment system, software and
VMEDbus boards.

Name ____ -

Title

Address

City - . 5 _
State/Zip

Phone: (_

Mail to: Signetics Publications Ser-
vices, MS2527, P. O. Box 409, 811 E.
Arques Ave., Sunnyvale, CA 94086

X5/ 31-S8¢
L e e

SinoLics

a subsidiary of U.S. Phulips Corporation
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I
I
: Company____
|
|
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I
I
|
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MPA-2000 Intelligent 1/0 Controller
Modularity

Your Key to Multibus

s
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As Versatile As
Serial /O Your Imagination

* ASYNC BISYNC
*+ SDLC HDLC
* X 25

Imagine, a single MULTIBUS board that can measure up to
your most demanding requirements. now and in the tuture!
The MPA-2000 packs more ptug-in versatility in a SINGLE
- CARDSLOT. for applications as diverse as data communi-
1 3 cations, disk, inter-bus link or single board computers. In
Disk 1/0O fact, the possibilities offered by the unique modularity

of the MPA-2000 are limited only by your imagination.
* SASI Interface And since it is from METACOMP, the MPA-2000 means high
* Winchester Disk | performance . . .

-
Floppy Disk « ON-BOARD 8 MHz. iAPX-186 CPU WITH:
) ) - Full 16M address, Multimaster capability
s - 64K EPROM
POI’(]"el I/O - 128K RAM with parity (64K can be dual-ported)

- 180130 OSF (iRMX-86* kernel)

* Bus-to-Bus - Flexible interrupt structure
Intelligent Link S - Serial /O Monitor/Debug Port
* Data Acquisition e EIGHT PROGRAMMABLE DMA CHANNELS
Ry R ! e LOW PROFILE PLUG-IN MODULES
! LOL UL L - Field interchangeable
LOCOI Arec Network Modules for Serial 1/O, Disk, Parallel I/O

- Custom modules easily designed

" - Serviced by DMA channels
~ Can be configured as iSBX* module sites
STANDARD MULTIBUS INTERFACE
- Single unit load
N1NNNGNNNNAN - Single cardslot height (even with plug-in modules)

UNIQUE MetaPaket™ ARCHITECTURE

- High speed hardware/firmware technique allows
message transfer between intelligent devices

- Shared memory not required

X* , .., METACOMP, INC.
=g ‘m‘_= _ 7290 Engineer Rd.. Suite F - San Diego, CA 92111
E 0] HE @ 0 @ (619) 571-1168 - TWX: 910-335-1736 METACOMP SDG
©Metacomp. Inc. 1983 *MULTIBUS. IRMX-86. 1SBX are trademarks INTEL CCRP.

MetaRaket ts trademark METACOMP, INC . patent pending
Circle 64 on reader service card



IC protection bill
to be revised

Satellite makers
fear competition
from space shuttle

Biggest satellite contract
awarded to Rockwell

Electronics leaders push
top industry issues

Electronics/May 31, 1983

Washington newsletter

Proposed legislation to protect IC mask designs will be redrafted as the
result of Senate subcommittee hearings earlier this month at which
witnesses questioned whether the best approach is amending the
Copyright Act of 1976 [Electronics, May 19, p. 54]. Both the U.S.
Copyright Office and the Association of Data Processing Service
Organizations told the Senate Commerce Committee’s subcommittee on
patents, trademarks, and copyrights that the Semiconductor Chip
Protection Act’s interpretation of chip products as “writings and
discoveries” would run into legal trouble; they urged the adoption of a
separate statute covering mask designs only. Representatives from Intel,
Intersil, and the Computer and Communications Industry Association
confined their testimony to a provision that would penalize what they
termed legitimate reverse engineering—a process they say is necessary
for innovation and the interconnectability of different brands of
computer equipment. After changes in the measure—S.1201—are made,
it will be reported to the full committee, says a congressional aide, adding
that the drafting of a separate mask bill is unlikely.

Satellite builders testifying before Congress have endorsed President
Reagan’s policy of commercializing operations but want Washington to
foster industry-Government cooperation rather than competition. They
fear that planned Government subsidization of space-shuttle launches
through 1987—the Office of Management and Budget has directed NASA
to revise its pricing policy after that to ensure the recovery of all costs—
will price satellite services out of the market. Last November, for
example, the National Aeronautics and Space Administration charged
$10 million to orbit a shuttle payload, about $15 million less than the
cost of an satellite launch. Until 1988, notes a congressional staff
member, industry’s best hope is to market satellite services as more
reliable than shuttle operations.

A $1.21 billion contract covering the construction and launch of 28
Navstar global positioning satellites over the next five years has been
awarded by the U. S. Air Force to the Space Transportation and Systems
Group and Shuttle Integration and Satellite Systems division of
Rockwell International Corp. of Downey, Calif. The Air Force says the
award is the largest ever made for satellites. The network will consist of
18 satellites in six orbital planes operating in circular 10,900-nautical-
mile orbits and transmitting two signals at 1.5 GHz. Navstar will provide
North Atlantic Treaty Organization countries with three-dimensional
position and velocity data on worldwide land, sea, and air forces.

Some 125 electronics executives representing the American Electronics
Association swarmed over Capitol Hill last week in an attempt to sway
legislators on three pending issues. The AEA is lobbying for removal of
controls on high-technology exports to friendly non-Communist
countries, elimination of a three-year limit on tax credits for incremental
research and development, and tax writeoffs for corporate donations to
universities of equipment and of cash for raising faculty salaries.
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The short-term syndrome injures U, S. competitiveness

Managers in U.S. electronics companies and
other high-technology industries complain con-
tinually about Government economic policies—
or lack of them—that encourage high interest
rates and thereby discourage private investment
in the high-risk ventures necessary to keep
America competitive. That complaint was reiter-
ated recently by a blue-ribbon panel report on
“International Competition in Advanced Tech-
nology: Decisions for America.” Headed by
Howard W. Johnson, chairman of the board of
trustees of the Massachusetts Institute of Tech-
nology, the panel was sponsored by the National
Academy of Sciences and the National Academy
of Engineering.

But the high cost of capital is certainly not
the only reason for the U. S.’s loss of its compet-
itive edge in markets at home and abroad. In-
dustry managers, too, have made major errors in
judgment. “Short-term financial concerns have
come to dominate many U. S. corporations,” the
Johnson panel says. “Managers equate this near-
term emphasis with the need to survive, yet the
result—a reluctance to take long-term risks—
sacrifices major technological innovations.”

Miscalculating markets

A case in point is the video-cassette recorder,
a technology in which RCA Corp was an early
pioneer. Yet the consumer video recorder mar-
ket—where U.S. sales alone doubled between
1981 and 1982 despite a recession—has gone by
default to the Japanese, whose annual VCR sales
worldwide run to an estimated $10 billion. The
default was signaled in 1979 when RCA reported
it could not come up with the $200 million
required to develop its own product. That was
the same year that RCA bought a finance compa-
ny for some $1.2 billion.

Photovoltaic technology may prove to be a
case where shortsightedness on the part of both
industry and Government will make the U.S.
market fair game for imports. Of course, direct
conversion of sunlight into electricity—another
technology pioneered in the U. S.—has proven a
boon to space satellite power systems. At the
time of the Arab oil embargo a decade ago,
photovoltaics began to receive heavy Federal re-
search and development funding as an alterna-
tive energy source. Then oil prices came down,

and so did U.S. R&D money for photovoltaics.

As the Federal R&D roller coaster turned
down, the handful of companies pursuing photo-
voltaic technology was forced to search for pri-
vate venture capital at double-digit interest rates.
Many of those who found it at a lower price did
so by searching out foreign investors in Europe
or the Middle East. Among those was Chronar
Corp. of Princeton, N. J., producer of thin-film
amorphous-silicon photovoltaic panels. Chronar
president Zoltan Kiss struck a deal in March
with a European syndicate that is led by the
Somdia subsidiary of Les Grand Moulins, which
is one of the largest agricultural operations in
France. Part of the package includes setting up a
series of turnkey photovoltaic manufacturing
plants in Europe.

Sunshine in Japan

In Japan, meanwhile, the drive to commercial-
ize photovoltaics goes on under the code name
Project Sunshine. Started in 1977 by the Minis-
tery of Trade and Industry, the program seems
relatively modest—about $20 million, Kiss esti-
mates. However, the five participating compa-
nies are getting substantially more money in the
form of Japan Development Bank loans that
Kiss says “have either very low or no interest
accruing until there is a product. Interest and
repayment come as profits are available for the
product.” Japan’s timetable for commercializa-
tion of photovoltaics is 1990.

For the U. S., there is no meaningful timetable
at all. Continuing Federal deficits on the order
of $200 billion annually seem certain to keep the
cost of capital too high for most of the small,
innovative corporations like Chronar who need
it, thereby driving their operations—and perhaps
their ownership—offshore. Too many large U. S.
corporations, meanwhile, continue to pursue the
short-term gain, instead of risking the invest-
ment in potentially more profitable new markets
for the long term.

No one wants to see the evolution of an
America Inc., but there has to be a viable mid-
dle ground of Federal economic policies that, on
the one hand, make investment capital available
at competitive rates, and, on the other hand,
encourage corporate managers to invest more
wisely. —Ray Connolly

Electronics/May 31, 1983




® s your camera small, rugged and solid-state”

® Does your camera have a lightweight, remotable
sense head perfect for robotics?

® Does your camera utilize high-resalution, buried-
channel CCD technology”

® Isyour camerafree of lagand geometric distortion?

® Does your camera have a dynamic range of .»
1,000:1, necessary in many industrial inspection I
environments? i

® Does your camera cost just $3,500 in single
guantity and as little as $1,000 in volume?

If you answered no to any of the above. switch to the remarkable
Fairchild CCD3000 Automation Camera. If you answered
yes to all of the above. congratulations. You have great
vision. Fairchild CCD Imaging. 3440 Hillview Avenue,
Palo Alto. CA 94304  Phone (415) 493-8001 or
493-8003. TWX: 910-373-2110

Fairchild Camera and Instrument Corporation

CCD

IMAGING

Remote Sense Head
2.3"diameter. 2.0" long
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SEEQ SETS
ANOTHER STANDARD
~ FOR 5sVEROM.




Emily planning. It's the way to get flexibility in E? designs. And
its why Seeqs “B” family of latched E2EROM makes it practical to plan
todays memory needs around a technology thats growing up fast.

For starters, the 52B13 (16K), 52B23 (32K), and 52B33 (64K) all
offer fast 1 msec write times, 200 ns access times, and standard
JEDEC bytewide pinouts. So expanding from 16K to 64K is a simple
upgrade. Not a complex redesign. And with onboard latches (another

B” family standard), E? designs are easy to implement as well as alter.

$6, $15, $40—all in the family.

At Seeq, we use the most advanced technology to make E? more
cost-effective. Its a family tradition.

Last year, our oxynitride process produced the worldss first 16K
5V E2ZROM —eliminating all need for expensive high voltage circuits.

Today, our new 2 micron dry plasma process makes our 64K

52B33 the right solution for all high-performance 16- and 32-bit

mlcroprocessor systems. ’_want to put SeeQs"B” family EZROM to work ina desngn today. Send me
An d thls uni que Co.,nbi_ the parts indicated. My check, made out to SeeQ Technology, is enclosed.

| — latched 16K ($6) __ latched 32K ($15) __ latched 64K ($40)
nation Of teChn010gy and (Limit one of each density per person) __ My check is enclosed, but |
market demand will make our

have an idea for E? that can't wait. Please have a sales representative
) . Thebest time tocall is

callmeat(

E? competitive with older Name/Title ' — =
: c c Co L _ e S

nonvolatile tecbnologles in A i

half the usual time. Gy Swe___Zp

Mail to: SeeQ Technology Incorporated, 1849 Fortune Drive,
Thats Why by December | San Jose, California 95131, Attention: “B” Family E?

you H be able to get your hands Orders accepted with this coupon (or photocopy) only. Limit one part
I_f each density per person, plasnc packages €5

on production quantities L T g

(25,000 units minimum) of our 64K 52B33 for only $40. Or our
32K for $15. Or our 16K E? for just $6* Check that against EPROM
prices. And check the coupon for a way to put our “B” family E? to
work at Decembers prices right now.

And feel free to ask us for whatever else you need. Just call

(408) 942-1990. Say you'e a friend of the family.

SeeQ

“Effectve for orders on or after December |, 1983, in quantities of 25,000 or more, plasic packages
Rt e hor neloned Circle 69 on reader service card



Theresonlyone
single-chip
hard disk controller
that really lives up
toits name.

Ours. Theirs.

Sy

nc
Detector FIFO




HPDT261D

)

NEC’s single-chip HDC, the UPD7261D.
It outperforms the competition one to five.

At NEC, we don’t think a single-chip HDC should require three or four
extra chips to make it do all you want it to do. Obviously, not everyone
agrees.

But, unlike the competition’s, our single-chip HDC has all the essen-
tials built right in. Including control commands for both SMD and ST506
interfaces. ECC error detection. Sync detection. And even an 8-byte FIFO
to compensate for DMA controller latency.

Not only does our single chip do more, it does everything better.

For example, its data speeds are 20% faster than any other HDC (12MHz/
SMD and 6MHz/ST506). It uses higher level commands so it needs less
software. And it performs overlapped seeks, which means it can position
read/write heads for more than one drive simultaneously.

Even more impressive is the versatility. You’ll be able to use the
MPD7261D to control virtually any hard disk, from 5" Winchesters to
14" SMDs. And it can handle as many as 4 ST506 and 8 SMD disks at

the same time.
Our controller is ready to save you time and A
space right now. And we’re fully second-sourced. ;(ﬂ‘
NEC is already famous for its floppy disk 2 N

controllers (MPD765A for standards and minis;
MPD7265 for microfloppies). Now we’re out to >
make a reputation for our WPD7261 Hard Disk [ -

L

Controller. The world’s first single-chip HDC
that deserves its name.
For a data sheet, contact
NEC Electronics, One Natick N E C
Executive Park, Natick, NEC Electronics US.A. Inc
MA 01760, Attn: Hard Disk Microcomputer Division
Controllers. We're taking on the future.

Regional Sales and Engineering Support Offices: Cupertino, CA (408) 446-0650; Orange, CA (714) 937-5244; Pompano Beach, FL (305) 785-8250; Rolling Meadows, IL (312) 577-9090;
Woburn, MA (617) 935-6339; Dallas, TX (214) 931-0641. District Offices: Columbia, MD (301) 730-8600; Southfield, M1 (313) 352-3770; Edina, MN (612) 831-9090; Melville, NY (516) 423-2500.
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EVERYTHING YOU'D
BETTER KNOW ABOUT

We don't mean to startle you, but the biggest shake-out in the history of the
semiconductor industry may be going on right now! Of course, that kind of
change means opportunity for some.

The decisions you have to make now will be critical for your company's future.
And these decisions demand complete information. That'’s the only way to make
them right.

The Seminar, “Custom and Semicustom VLSI: Survival Strategies for the New
Era” will help you in a rapidly changing industry. Help you to make the right
decisions based on the best information and experience available.

Join Electronics Magazine and Gnostic Concepts, along with the industry
leaders. Share their experience, their knowledge, at the Red Lion Inn, San Jose,
California, on June 8, 1983. The full-day Seminar (includes lunch, cocktails,
coffee breaks) is $295.00.

Return the form to reserve your place. Or request the program brochure for
further information. Act now. Space is limited.

Custom and Semicustom VLSI
Program Schedule (Tentative)

900-9—10 N Wel—come and Introduction

5:10-_9:30 Séssion dne: Economics of
Semicustom VLSI

Richard P Thomas

Group Vice-President
Semicustom Products
American Microsystems Inc.

9:30-10:00 §ession Two: Large System besi;n
To be announced

10:00-10:20 Break

10:20-11:30 Session Three: Design Methods

Gate Arrays
Wilf Corrigan
President

LSI Logic Corp.
Cell Libraries
Bert Braddock

President
Zymos Corp.

PALs, HALs, FPLAs
Shlomo Waser

Director, Product Planning
Monolithic Memories Inc.

Global Compilation

Phil Kaufman
President
Silicon Compilers, Inc.

Structured Design, Procedural Cells

Doug Fairbairn
Director, User-Designed VLSI
VLSI Technology, Inc.



11:30-172 :00

12:00-1:40

1:40-3:00

3:00-3:20

3:20-4:30

Session Four: Industry Profile

Charles Mantell
Gnostic Concepts

Lunch

Featured Speaker
To be announced

Ses-sioﬁ Five: Tech;ology Forecast Panel
Capabilities of Scaled CMOS

Rob Walker
Vice-President
LSI Logic Corp.

Medium Speed Replacing Low
Power Schottky TTL

Frank Deverse
President
International Microcircuits, Inc.

On-Chip Testing for Large CMOS Array

Dennis Sabo
Gate Array Marketing Director
National Semiconductor Corp.

Integrated Schottky Logic for Mainstream
TTL-type Applications

Paul Scott

Design Manager
Bipolar Gate Arrays
Signetics Corp.

Current Mode Logic for
High Density Bipolar Arrays

Allan Cox
Marketing Manager
Interdesign Inc.

Session Five: Technology Forecast
(continued)
Subnanosecond ECL

Erich Gottlieb

Manager, Strategic Marketing
Advanced Digital LS| Products
Semiconductor Products Sector
Motorola Inc.

Linear-Digital Combinations
Paul Brown

Manager, Custom Products
Exar Integrated Systems Inc.

Session Six: Design Tools Panel

Design Automation

Michael Feuer

Vice-President

California Automated Design Inc.

Stand-Alone VLSI Design System
Gene Chao

President

Metheus Corp.

Engineering Project Management
William Johnson

President

Cadtec Corp.

Industry-Standard Simulation & Test
Generation Software

Mike Jenkins

Director, IC Marketing

Comsat General Integrated Systems

Popular Place & Route Programs.
Other CAE Software

Bill van Cleemput

President

Silvar-Lisco

4:30-5:00

500

Session Seven: Systems Inteyration

Peter Quinn
Apple || Hardware Design Manager
Apple Computer

Merrill Brooksby
Manager, Hewlett Packard Design Aid
Hewlett Packard Co.

Steve Rothman
LS| Marketing
Digital Equipment Corp.

aosingi

%

SURVIVAL STRATEGIES FOR THE NEW ERA.

Yes! | will attend

[J Enclosed is my check for $295.00
(Make check out to: MCGRAW-HILL VLSI SEMINAR)

[J American Express [] Visa []MasterCarc Interbank No.

Credit Card Number Expiration Date

Name i

Company

Address
Susan Pienkos
McGraw-Hill/Electronics Magazine

1221 Avenue of the Americas
New York, NY 10020

Mail to:
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OME HERE
OFTEN?

Does this scene look vaguely familiar? Maybe its you and If you don't have a source in your organization for complete,
maybe it's not... but, we happen to know there are current and easy-to-use information on vendors, Specs,
thousands of engineers and technical types who go through standards and electronic components, can we help! We've
the “‘lack of complete, : got it all, and it's in a convenient microfilm system used with
current and easy to = a handy hard copy index. Instant access to all the data you
use information need... plus... it will cost you so little that you'll wonder
withdrawal syndrome”’ how we do it. Oh... We'll keep all your data up-to-date, all
every day! We happen year long.

to know that when
you need that piece of
vendor information, or
that Mil Spec or that
Industry Standard, or
that data sheet on an electronic component, YOU WANT IT We hope that the next time you = i
NOW! You don't want to rummage through old catalog files hear... **Come Here Often?""... it will -.‘-
that don't have an index, or any other file that makes you have a whole new meaning for you! —
waste just enough time to conclude that... *'Yep! | was

right... we don't have it!"’

\\
AAN

\
AN

\
\
\

N

Want some more info on this whole idea? Call today

TOLL FREE 1-800-821-3031 for the name of your local
representative. He or she can explain how the system works
and what it can do for you and your organization.

INFORMATION MARKETING INTERNATIONAL™M.
A Zitt-Davis Information Company

13271 Northend Street
Oak Park, Michigan 48237
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Bipolar-C-MOS gate arrays
work at TTL speed

CCITT considers
codec standard for
video conferencing

Optical disk holds
up to 15,000 pages

PCM video recorder uses
standard VCR parts

Electronics/May 31, 1983

The equivalent of 1TL output drive and speed with complementary-MOS
power consuluption are features ot bipolar—C-MOS arrays with 550 and
1,600 gates just made available by Japan’s Hitachi Ltd. The chips are
designed with low-power Schottky TTL 170 buffers around the periphery
and 3-um C-MOS gates in the center. The output buffers can drive 20 TTL
loads, eliminating the need for the external inverters that are often
needed to match C-MOS gate arrays to loads. Internal gates have the
saimne 4-ns propagation delay as do previous Hitachi C-MOS gate arrays
built to the same design rules. But input buffer delay is cut to 5 ns from
10, and output buffer delay is cut to 8 ns from 38 to 29 ns in on-chip C-
MOs bufters and to 9 ns in an external low-power Schottky TTL inverter.

A universal codec for international video conferencing developed in the
UK under a research contract between British Telecom and GEC
McMichael Ltd. is under consideration as a worldwide standard by the
International Consultative Committee for Telegraphy and Telephony
(cci1t). Its possible adoption is significant because it resolves
incompatibilities between American and European standards at two
levels, the television signal level and the telecommunications
transmission level. The codec can code and decode either the European
625-line, 50-Hz PAL and Secam signals or the North American 525-line,
60-Hz NtSC signals, furnishing signals at either 1.544 or 2.048 Mb/s. The
device was developed as part of a six-nation, five-year European video-
conferencing program, and British Telecom went on to harmonize it with
U. S. standards. It will be first used in three transatlantic services due to
start in the second half of 1983.

Look tor Thomson-CsF of Paris to start first-quarter 1984 production of
its Gigadisc optical-disk system for digital document storage. Thomson
expects to meet a market demand of about 10,000 units per year with its
own production in France and that of U. S. partner Xerox Corp. The
French company estimates the system’s price at between $10,000 and
$14,000, with nonerasable 30-cm disks having a capacity of 10,000 to
15,000 pages and costing from $20 to $35 each (see related story, p. 54).

Hitachi Ltd.’s Central Research Laboratory in Kokubunji has built a
prototype broadcast-quality pulse-code-modulation video-cassette re-
corder using the mechanism and cassette from a standard VHS VCR. Such
a unit will also be useful for other image-storage applications, including
documnent files, but the error rate is probably too high for storage of
computer data. A product in a package similar in size to professional 34-
in, U-Matic recorders probably could be marketed within two years, but
the firm might delay further while awaiting completion of standardi-
zation of tape material and format by the Society of Motion Picture and
Television Engineers. In the prototype, a TV signal is sampled at a rate of
10.7 MHz, three times the color subcarrier frequency, with a resolution of
8 bits. Video bandwidth is a full 4.5 MHz. Signal-to-noise ratio is 56 dB,
compared with 48 dB for analog studio recorders and somewhat more
than 40 dB for consumer VCRs. Metal tape, similar to the kind to be used
for upcoming 8-mm VCRs, makes it possible to record with a density of
0.36 um/b, double that of conventional VCRs.
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International newsletter

Real-time languages Two of Britain’s biggest computer users, British Telecom and the
to share common Ministry of Defence, will finance the de\felopment of a single set of
program-development tools for the real-time programming languages
development tools Chile and Ada. Chill (for CCITT high-level language) is recommended by
the International Telegraph and Telephone Consultative Committee
(cCI1TT) for use in telecommunications applications, and Ada is a
modular standard language under development for the U. S. Department
of Defense. Chapse (for Chill and Ada programming support
environment) is a realization that the real-time software for both
applications has much in common and would benefit from the use of a

single set of support tools.

Brazilian government Racal Milgo Inc, a Miami-based subsidiary of the UK’s Racal
. . Electronics plc, in effect has been informed by Brazil’s government that
gives Racal-Milgo it must withdraw its 47% participation in a local modem manufacturer,
its marching orders Coencisa Indistria de Comunicagdes S/A, Brazilia. The order came from
the Special Secretariat for Informatics (SEI), which is gaining a
reputation for its chauvinism on matters of computer production,
software, and transborder data flow. The crunch came when Coencisa
was denied permission by SEI to start producing a new high-speed version
of its 9,600-b/s modem unless there was 100% Brazilian control,
although the technology can come from foreign suppliers. The company
was left with no option, since competitors Elebra S/A Electronica
Brasileira, Sdo Paulo, and Moddata S/A Engenharia de Tele-
comunicagdes e Informatica, Rio de Janeiro, already have their high-
speed models, with technology acquired from Codex Corp., Mansfield,
Mass., and Japan’s NEC Corp., respectively.

Wide use of digital Digital TV will gradually grow in popularity so that by 1992 about 40%

. of all color receivers sold in industrialized countries of the West will have
TV seen in decade a digital chassis. That is the main conclusion of a study from market
research firm Mackintosh International of Luton, Beds., UK. Linear
technology will still dominate the transitional period, but with a higher
level of integration, the study says. Already, highly integrated analog
color TV chips are being announced by various firms [Electronics, May
19, p. 76], and these will keep competing with purely digital solutions.

Addenda Australia’s Royal Melbourne Institute of Technology claims to have
developed the world’s first multiproject gate-array wafers. It says that
the cost up to the point of prototype acceptance is about one fifth that of
fully custom multiproject chips. . . . Sweden’s LM Ericsson has filed for
what is claimed to be the biggest-ever stock issue by a foreign company
on Wall Street—4 million shares, at $62.50 a share. The $250 million
raised will finance the company’s international expansion and probably
include some U. S. acquisitions. About 20% of Ericsson shares are held
by American investors; the new issue will bring this to
30%. . . . Denmark’s parliamentary decision—made over government
objections—to lift trade sanctions against the Soviet Union will not affect
its policy of restraint on electronics exports. Imposed a year ago to
protest Soviet interference in Poland, the sanctions affected only a few
Danish purchases from the Soviets, mainly items like caviar.
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SIEMENS

SAB 8086 family with clock rates up to 10 MHz-
ready forimmediate delivery

System performance is consid- ® The excellent design safety To find out more, call our toll free
erably increasad by using micro- margin for customers using number (800) 222-2203.
computers capable of running at our 8086 microprocessor is Or contact: Siemens Components,
10 MHz clock rates. illustrated by “Shmoo-Plots” Inc., 186 Wood Avenue South,
They are available from Siemens which are generated by our Iselin, New Jersey 08830,
stock: test equipment. (In Canada: 514-695-7300),
| | 5MKz  8MHz | 10MHz | @ The stringent “Siemens Quality qL_JOtmg SAB 8086".
el 3 T LTy Assurance System”, based on Siemens - your partner for
| SAB8282 v VvV v | the worldwide MIL Standard microcomputer components
SAB 8283 v ¥y v 883, guarantees top quality for
SAB8284A | ¥ & v every single component. 3
SAB 8286 v v | v 3
SAB 8287 v Y v | 2
SAB 8288 v Y v 8
(saBeg9 |V ¥V | V| 5

Our microprocessors are
produced in state-of-the-art
MYMOQS technology - which
assures the highest degreee of
reliability for your applications:
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Low-cost

The new generation of word processors
features flat-panel displays. Result: More
efficient use of desk space. And an easier-
to-read, more attractive, and more reli-
able terminal.

New display drivers from Texas Instru-
ments are making AC plasma flat-panel
displays practical. And providing reliable
operation up to 225 volts.

The secret? Tl's patented BIDFET
process. It combines the best of several
technologies—bipolar, JFET, CMOS,
and high-voltage DMOS—all on one
monolithic chip. Providing dramatic cost
savings as well as reliable high-voltage
operation.

In fact, only T1's BIDFET-based, flat-
panel display drivers give you the extra
margin of reliability built into DMOS
high-voltage outputs. Plus high-speed,
rugged inputs. Low power consumption.
And the capability to integrate logic und
drivers all on a single chip.

Cost-effective
AC plasma display drivers

TT's leadership in AC plasma flat-panel
display drivers is confirmed by the fact
that we make the only totem-pole 32-bit
drivers on the market. By integrating
more lines per chip, these advanced driv-
ers make AC plasma systems cost-com-
petitive with high-character-density
CRTs (see cost-projection chart).

You can select from four economical
Tl AC plasma display drivers. The
SN75500AN and the SN75501CN have
CMOS-compatible inputs. The
SN55500AN and SN55501CN offer the
same operation, but over the full — 55°
to 125°C temperature range. All can
handle the 100-V swings. High speeds.
And the complex logic required by AC
plasma panel displays.

All feature thirty-two 100-V totem-
pole outputs. 20-mA output-current ca-
pability. 4-MHz (max) input data rates.
A 100-kHz (max) operating rate. And

4 Advanced word processors, which are more
compact, more reliable, and more attractive,
incorporate tlat-panel displays made possible
by TI's new, cost-effective drivers. The flat-
panel display shown is a mock-up that is con-
ceptually similar to terminals now coming on
the market from several manutacturers.

©1983 Tl 27-5087




TI BIDFET display drivers
-panel displays practical.

200-ns output transition times. While
consuming only 40 mW of power.

AC PLASMA DISPLAY
ELECTRONIC COST PROJECTION
CENTS/BIT

30 - AC PLASMA DISPLAYS
25 4 USING Ti's SN75501 SERIES DRIVERS
20 1
15 PRENESSIR T ——
o

: HIGH-CHARACTER-DENSITY CRTs

0

1982 1983 1984 1985 1986

Bringing down the cost of AC plasma
display systems to levels competitive
with CRTs—just one of the advantages
TI’s patented BIDFET process brings

to flat-panel displays.

FiveVFD drivers
for 60V operation

Unique BIDFET technology enables all
TI vacuum-fluorescent display (VFD)
drivers to operate reliably up to 60 volts.
These drivers include the widely used
UCN4810A, plus the new TL4810A,
SN75512A, SN75513A, and SN75518.
Pin compatible with the UCN4810A,
the TL4810A gives you twice the speed
and active totem-pole drivers on all 10

outputs. Plus, a strong 1-mA pull-down
reduces interdigit blanking time to maxi-
mize system efficiency.

The SN75512A and the SN75513A
offer the advantage of 12 drivers per
package and complement each other in
VFD applications. The SN75512A has a
serial-input data register, data latches,
and high-voltage buffers with totem-pole
output structures—rmaking it ideal for
anode or grid control. The SN75513A—
which includes a reset function instead
of parallel data latches—is primarily used
as the grid or line-select controller.

The SN75518, a 40-pin device, pro-
vides control and drive circuitry for 32
lines using the same architecture as the
TLA4810A (or SN75512A).

With the advantages of increased inte-
gration, the SN75518 represents a 30-
percent reduction in equivalent system
cost over the popular UCN4810A.

How TI BIDFET
pays off for you

No other technology matches TT's
BIDFET process for producing reliable
large- or even medium-scale ICs with
high-voltage capabilities. That's because
only TI's BIDFET pools the advantages
of many technologies.

JFETs are used to achieve high-input
impedance, minimal loading, and com-
patibility with a variety of logic families.

WAFER
TECHNOLOGY
DEVELOPMENT

1975 1976 1977 1978

CIRCUIT
DEVELOPMENT

BIDFET TECHNOLOGY DEVELOPMENT
Pioneered by Texas Instruments

RELIABILITY
IMPROVEMENT

1979 1980 1981 1982

ed more than seven years in development.

Reliable high-voltage operation results from BIDFET technology—a process TI has invest-

The bipolar section maintains the
high speed of the input signal, with rela-
tive insensitivity to static discharge.

CMOS permits dense packing of the
logic, while consuming very little power.

And DMOS transistors in the output
stage handle exceptionally high volt-
ages—up to 225 volts! Which makes TI's
BIDFET-based drivers far superior to
other display drivers, many of which can
push the reliable limits of bipolar tech-
nology to only 60 volts.

Simple interfacing to VF displays of any
size—from small segmented types to large
dot matrix formats—can be achieved
affordably with TI BIDFET drivers.

A big, flat success

Outstanding today, TI's flat-panel dis-
play drivers will be even better in the fu-
ture. That's because we soon will be
applying BIDFET technology to elec-
troluminescent display drivers. These will
be able to operate reliably with DMOS
output transistors up to 225 volts. And
they will be available in space-saving
plastic chip carriers. All ready to meet
your needs for large, high-resolution pan-
els that are thin and lightweight.

Find out how advanced TI flat-panel
display drivers can increase reliability.
Save money. Improve your design. And
attract customers.

For more information, contact your
nearest Tl sales office or write Texas
Instruments, Semiconductor Group LD,
Dept. 013EC, P.O. Box 401560,

Dallas, TX 75240. Or for direct applica-
tions assistance, call (214) 995-6162.
[ ]

U

TEXAs
INSTRUMENTS

Creating useful products
and services for you.
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In space. At sea. On the ground.
Whether it's word processing
or business systems or dataset and
multiplexer.
Whether it's telephone switching
or transmission or microwave.
Cannon® connectors help pass
the word and carry the load farther.

Goodbye to EML
So long to ESD.

[TT Cannon is running inter-
ference for you with the only con-
nectors on the market offering proven
noise-free performance.

Our D Subminiature filter con-
nectors and RFI/EMI D Sub back-
shells are built to give you and your
customers years of silent service.

And because we hate electro-
static discharge as much as you do,
we've developed the shrouded D
Subminiature connector. It not only
solves your ESD problems, but your
EMI problems as well.

80

20780
easyas123.

Meeting the strict FCC regula-
tions, like Docket 20780, is simple
with Cannon's shielded shrouded
backshells. Or our new lower-cost
transverse filter designs, available
in virtually all types of Cannon con-
nectors. Both designs will keep
unwanted transrmissions from tamper-
ing with your system, at a significantly
lower installed cost.

Problems are
no problem.

[TT Cannon has already solved
many of the connector problems you
run up against every day in the
development of sophisticated infor-
mation systems.

Take a look at these:

Our PB18 zero-force edgecard

connector not only increases the
length of the board, but the life as well.

Electronics/May 31, 1983
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We manufacture the broadest
line of all-plastic D Sub connectors
and accessories on the market.

Our P/C connectors are qualified
to DIN 41612 (G06) and reverse
DIN (G60)

Our microminiature line will let
you lower installed costs without
gving up a micron of quality.

And our new low-cost, low-profile
IC socket (DICF) has two points of
contact and no solder wicking. It also
oifers higher electrical reliability.

But maybe your needs call for fiber
optics Cannon's optical-iber con-
nectors are lightweight, small in size,
provide economy and reliability, and
are immune to RFT/EMl interference.

Or maybe your needs dictate
a zero-insertion-force DL Series
connector Ours has a guaranteed
life of 10,000 mating cycles and is
ideel for I/O applications. It offers
economy in installation and automatic
crimp termination capabilities.

Or maybe your needs are
cusiom. [TT Cannon has custom

capabilities for all your non-standard
data requirements. (If you can't find
it in the catalog, call us.)
We also offer a full line: of manual,
semiau‘ormatic and automatic tooling.
In other words, if you have a
tough connector problem, we have
a simple sclution

Free connector guide.

To find out more abowt our com-
plete line of connectors for information
systemns, send for our free Information
Systerrs Connector Selector Guide.
Contact [TT Cannon, a Division of
International Telephone and Telegraph
Carporation, 10550 Talbert Avenue,
Fountamn Valley, CA 92708, Tele-
phone: (714) 964-7400. In Europe,
contact [T Carnon, 105A rue
Caolonel Bourg, B.3 1140 Brussels,
Beigium. Telephone 02/735-6094.

cAannon ITT

The Global Connection
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First, we created
the most co ensive fa

in-clrcult testers intheind

B

el

- -
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Small or large boards? Analog or
digital? Random logic- or micro-
computer-based?

Whatever you test, there's a
high-performance, high-rehability
Fairchild tester to do the testing.

And now we've added an im-
portant new feature to our entire
family of in-circuit testers. Ethernet™

With our Ethernet-compatible
network, you'll be able to link our
testers to computers, terminais and
printers throughout your factory. It's
another step toward the factory cf
the future. And you can get it today
from Fairchild.

Series 30530

The Family

Series 30/303S. We call it our
“work horse." With 927 uncompro-
mised hybrid test points and up to
273 additional digital points, the
303S can test a wide range of
PCBs. Including random logic- or
microcomputer-based boards, and
boards with a high density of ana-
log components. As to reliability,
customers report uptime as high
as 97%.

Reader Service No. 82

Series 30/330S. Witk 639 uncom-
promised hybrid test points, it's the
economy version of the 303S for
small and medium-size boards. It's
designed around a powerful mini-

e~ -

computer, and features a 25MB
Winchester disk drive fcr test pro-
gram storage and 1.26MB dual
density floppy for program backup.

Reader Service No. 212

Series 30/333. The 333 sets the
standard for the industry. It offers
more uncompromised test points
than any other tester—2,207 digital
and 959 analog, and can compre-
hensively test any type of PCB.
Also available are 256 RAM-
backed FAST-TEST™ points, pro-
grammable to 3.3MHz. Every
FAST-TEST point is controlled by a
dedicated sequence processor,
providing virtually unlimited test
pattern depth.

Reader Service No. 83

"FOR MORE INFORMATION, CIRCLE THE APPROPRIATE READER SERVICE NUMBER ON THE INQUIRY CARD




Programming Station. It's an inno-
vative tool for managing test infor-
mation. You can develop, update

and store test programs, and trans-

fer them to any tester. You can also

use the station as an analysis cen-

ter of test results from all testers.
Reader Service No.213

All our Series 30 testers are fixture,

test program and software compat-

ible. And all of them can be pro-
grammed with cur fully-developec,
easy-to-use software package that
controls the entire testing process,
from automatic program genera-
tion through test data analysis. Our
Datalog Analysis package pro-
duces yield and defect analysis re-
ports by serial number, board type
and operator |.D.

|

Then we

The Network
Our network, FastNet," is Ethernet-
compatible. FastNet features high-
speed data transmission at up to
10 megabits per second across co-
axial cable. CRC error checking,
along with Carrier-Sense Multiple-
Access/Collision Detection (CSMA/
CD), ensures reliable, factory-wide
data communications.

Reader Siervice No. 215

Of course, when you buy any
Fairchild test equipment, you can
count on the backing of our world-
wide program of training, service
and support. And to minimize serv-
ice rasponse time, we now offer
Remote System Support, the first
on-'ine remote diagnostic network
in the ATE industry.

Fairchild and Ethernet. in-circuit
testing will never be the same.

For more information, call
Fairchild at (518) 783-3600.

Fairchild Manufacturing Test
Systems, 299 Old Niskayuna
Road, Latham, NY. 12110.

FAIRCHILD

I s mL_ o
A Schlumberger Company

Ethernet is a trademark of the Xerox Carporation
FAST-TEST is a trademark of Fairchild Camera and
Instrument.

FastNet is a trademark of Fairchild Camera and instrument




the Next Generation of =

VLSI : [
Engineering

The all new A750 VLSI design
system gives you a complete set of logic
design, simulation, and mask design tools,
coupled with high-performance color
graphics for $75,000*

Now, integrated in a single workstation,
the A750 offers all the design tools found in
dedicated logic design systems and in turn-key
VLSI mask layout systems.

Start with an idea; finish with
foundry-ready mask files. A powerful, interactive

schematic editor allows you to quickly capture logic
designs. Resident logic simulators perform both
logic-level timing and ac transient analysis. A full
color IC layout editor and a comprehensive cell
library, plus a PLA generator, an auto-router, and an
interactive design rule checker speed mask design.

Adapts to your environment. You can
operate the A750 as a stand-alone system, ina
network, or connected to a mainframe. Versatile
system software lets you match the A750 to your
own design style and process parameters.

Power and reliability from a proven
color-graphics leader. The user interface to the
A750’s state-of-the-art color-graphics provides mul-
tiple windows and multiple interactive processes.
System hardware includes three MC68000 pro-
cessors, virtual memory, and a bit-slice display

processor, plus the industry-standard MULTIBUS™
and Ethernet™ interfaces. The A750 operating sys-
tem is based on the UNIX™ operating system with
the Berkeley extensions.

Call for Your Demonstration of the
A750 Today. Tomorrow's high-tech industry leaders
have already discovered the values of custom VLSI
design. The A750 VLSI
engineering workstation is H
a compelling reason i
for you to

discover
Metheus.

immediate .

response, call: *Quantity one price,
1-800-547-5315 modular version

il ton

i

For technical

information -
Metheus Corporation
5289 NE Elam Young Pky

Hillsboro, Oregon 97123

(503) 640-8000 MULTIBUS is a trademark of Intef Corporation. UNIX is a trademark ot Bell Labs

Ethernet is a trademark of Xerox Corporation.
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Significant developments in technology and business

Color TV set

with LCD screen

fits in pocket

by Charles Cohen, Tokyo bureau manager

Twisted-nematic liquid-crystal
display with color-filtered pixels
is driven by arrays of polysilicon
thin-film field-effect transistors

Portable color TV sets with liquid-
crystal displays may be in consum-
ers’ hands right on the heels of the
introduction of black and white ver-
sions from several manufacturers.
Suwa Seikosha Co., Suwa, Japan, has
just shown a prototype of such a
pocket set with a 2-inch screen that
it says could be on the market within
a year for as little as $430.

The firm also showed a black and
white version built using the same
technology that would feature a
somewhat lower price and twice the
battery life. Managing director Su-
sumu Aizawa says that he doubts it
could be sold, though, after people
have seen the color model.

Similar twisted-nematic LCD tech-
nology is used in the monochrome
and color versions. Both displays are
driven by arrays of polysilicon thin-
film field-effect transistors adjacent
to individual picture-element elec-
trodes on the high-temperature glass
substrate. The 240-by-240-pixel mo-
saic occupies most of the 43.2-by-
32.4-micrometer display, which has a
2.13-in. diagonal. The pixel elec-
trodes, gate and data lines, and the
counterelectrode are made of trans-
parent indium tin oxide.

Filtered resolution. The color unit
operates in a transmissive mode with
backlighting by diffused light from a
small fluorescent lamp, whereas the
black and white display is reflective.
Individual red, green, or blue filters
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above each pixel electrode in the col-
or display reduce effective resolution
to 138 pixels in each direction. Still,
the bright color display appears to
have a higher resolution than that,
except in the case of characters.

In production sets, the fluorescent
backlight uses about half of the
slightly more than 1 watt consumed
by the set, according to Shinji Moro-
zumi, who managed research and de-
velopment for the project. This pow-
er consumption will enable the color
TV to operate for about 4 hours from
five alkaline penlite-size cells.

Size should be similar to the proto-
type, which measures 16 by 8 by 2.8
centimeters and weighs 500 grams,

power cells included. Conventional
fluorescent-lamp and TV microelec-
tronic technology are adequate and
were used in the prototype, but it
may be possible to improve the effi-
ciency of the fluorescent lamp.
Reasonably conventional. Both
the color and monochrome displays
include LCD panels with liquid-crys-
tal cells sandwiched between polariz-
ers. In the color display, the lower
substrate carries the thin-film-FET
array and pixel electrodes. Above the
approximately 6-um-thick cell cavity
filled with liquid-crystal material is
the common counterelectrode, color
filter, and upper substrate.
Morozumi will not identify the

Color sandwich. Tiny color TV receiver includes liquid-crystal cells sandwiched between
polarizers. The lower substrate carries the FET array and pixel electrodes with individual red,
green, or blue filters above each. Four IC drivers, each capable of handling 120 gate or data
lines, are distributed around the display’s periphery. Photo shows actual size of device.
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materials used for the organic filters
and the protective passivating layer
that lies between the filters and the
upper electrode. However, he says
that firms now making filters for
charge-coupled-device color pickups
and for color vidicons have the re-
quired technology.

In the color display, light from the
fluorescent panel passes through the
rear polarizing filter and impinges on
the lower substrate. In the black and
white display, the color filter is obvi-
ously not present. Its cell structure is
flipped so that the common countere-
lectrode is to the rear, and a reflec-
tive layer is used there, rather than a
backlight.

Four integrated-circuit drivers,
each capable of handling 120 gate or
data lines, are distributed around the
periphery of the display. Alternate
lines are driven from top and bottom
if vertical or left and right if horizon-
tal so as to simplify interconnecting
the ICs and the LCD.

The drivers to the left and right
drive FET gates to enable one line at
a time. The drivers at the top and
bottom include sample-and-hold cir-
cuits to drive individual FET sources
or drains with a pulse whose ampli-
tude is inversely proportional to pixel
brightness. The same electrode
changes from drain to source as the
maximum pulse voltage changes
from +4 volts to -4 V on alternate
lines to provide the ac drive for the
panel.

In action. The unit’s pixels are
transparent up to a threshold of 2 v
at either polarity and saturate at
maximum density at 2.7 v. However,
transient effects at the pulse width of
less than 60 microseconds in Japa-
nese TV signals cause the dyna