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Get meaningful signal analysis through
complete annotation of accurate data.
Introducing the Gould ES 1000.

The new Gould ES 1000 electrostatic analog recorder
automatically makes the exact chart notations you require
for determining the nature of your signals. Chart speeds,
amplifier sensitivity settings, units of measurement, real
time, and test identification are all printed exactly accord-
ing to your preprogrammed instructions. Even when you
make additional, immediate notations through the auxiliary
keyboard, there’s no need to touch the chart or stop the
recorder.

You'll also find the rugged, dependable Gould ES
1000 is a versatile performer whatever your application.
Plug-in signal conditioners provide accurate monitoring of
a wide range of input functions. There’s even an optional

40 microseconds and flat frequency response from DC to
at least 10 kHz across all 16 channels.

For accuracy, the fixed electrostatic linear array of the
ES 1000 generates its own grid pattern at the same time it
is producing the high resolution 100 dots per inch trace.
Traces overlap allowing all channels to record full scale across
the 10” wide writing area. The unique 1000 electrode head
eliminates pens, ink, and other moving parts that might have
the potential for trouble.

Find out more about how meaningful your signal
analysis can be with the new Gould ES 1000. Write Gould
Inc. Instruments Divison,

3631 Perkins Ave.,

plug-in digital converter. You get a peak capture capability of ~ Cleveland, Ohio 44114.
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| Why settle for an ordinary switch...

Our basic miniature snap action precision switch (up above)
is the standard of the industry. 34,816 variations make it
the standard of the switching world.

Example: Our miniature comes in 17 standard actuators
plus 43 more special forms and shapes already tooled (like the
examples down below)... plus Cherry will produce any design your
application needs. The standard actuators alone range from as
high as 400 grams operating force at 15 amps :0 an operating
force as low as 2 grtams at 3 amps.

Example: Our miniature comes in your choice of five (count
them!) five ratings— from 0.1 amp gold crosspoin® contacts...to a
full 15 amps. With 3.5 and 10 amps in between.

®

CHERRY ELECTRICAL PRODUCTS CORP. 305 Sunset Avenue. Waukegan. IL 60085—312/689-7700—-TWX 912/235-1572
Circle 1 on reader service card

Then there’s our choice of terminals: screw. solder or QC. And.
our choice of circuitry: SPDT. SPST/NO or SPST/NC. Add it all
up and you'll come tc three conclusions:

1. This is the most versatile miniature switch
yau can spec— 34.816 times over.

2. Only Cherry— with 25 years of snap switch
experience —could offer such a lollapaloosa at
the right price...with the right delivery dates.

3. You need our complete catalog...and
free sample switch. Just call...write...or
TWX...say “Lollapaloosa!”...and we’ll send *
you both. Free. No strings.
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Low-cost hard disk computers

are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a
Z80A computer for under $10K. Two floppy drives, too.
Naturally, it’s from Cromemco.

It's a reality. In Cromemco’s new
Model Z-2H you get all of the above
and even more. With Cromemco you
get it all.

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

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

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

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

Circle 2 on reader service card

microcomputer field. Software Cro-
memco is known for. Software like
this:

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z80 Macro Assembler

Word Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

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

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

Cromemco

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

CALL NOW

With its high performance and low
price you KNOW this new Z-2H is
going to be a smash. Look into it
right now. Contact your Cromemco
computer store and get our sales
literature. Find out when you can
see it. Many dealers will be showing
the Z-2H soon—and you’ll want to
be there when they do.

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

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

Tomorrow’s computers now
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Highlights

Cover: The shadow remembers, 111
Floating polysilicon gates form a nonvolatile
backup array for a 1-K static random-
access memory, resulting in a nonvolatile
device that can be erased and programmed
with 5 volts.

Cover art is by Microsystems & Software
Editor John Posa.

Lithography limits broken, 82

Optical lithography looks towards line
widths well below 1 um. And lines possi-
ble with X-ray lithography have shrunk from
1,000 to 200 angstroms, the Semicon/East
audience learned in Boston late last month.

Keeping improved computers compatible, 131
Using the latest hardware to boost a mini-
computer's performance need not be done
at the expense of mechanical and software
compatibility with existing family members.
Microcode helps.

Transistors sense temperature accurately, 137
Recent improvements in geometry control
allow matched transistors to serve inter-
changeably as cheap, accurate temperature
sensors.

. . .andin the next issue
Electronics annual technology update . . .
the 1979 achievement award.
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Publisher’s letter

It is unusual for the person who edits
a cover article also to execute the
cover illustration. But that’s what
happened with this issue’s cover
story (see p. 111). Our Renaissance
man is John Posa, microsystems and
software editor, who handled the
article on Xicor Inc.’s new nonvola-
tile memory and then left the type-
writer for the easel to translate its
meaning into visual form.

The transition was not a hard
one. John has long enjoyed painting
and is at present a part-time art
student at Pratt Institute in Brook-
lyn, a school from which many of
America’s finest artists and design-
ers have graduated.

It all began with the usual meet-
ing between the editors involved and
art director Fred Sklenar to invent a
concept for the cover illustration.
Various suggestions were tossed
around by John, chief editor Sam
Weber, and technical managing edi-
tor Ray Capece, and when Fred
crystallized them into a single idea,
John announced, “Hey, I'll do it.”

Fred’s reaction? “lI knew John
painted, so why not give it a try?”

Actually, John had illustrated
articles for a fiction journal while
attending engineering school at the
University of Michigan and more
recently has been working in oils,
concentrating on tropical beach
scenes. He did the cover picture,
though, in Prismacolor over tem-
pera, or, as he puts it, in colored
pencils over poster paint.

“Having edited the article and
knowing how the device works defi-
nitely helped in doing the illustra-
tion,” John observes. “It made me

Talented. John Posa demonstrates his abili-
ty to pose for pictures as well as paint ‘em.

sure the execution was correct.”

The art director was pleased, too.
“It’s a totally professional job, and 1
look forward to another,” says Fred.

It could happen—John has a
special report coming up. In the
meantime, he’s enjoying the satisfac-
tion of having done this one.

“My family and friends back in
Michigan don’t yet know I did a
cover,” says John, *“I plan to surprise
them with it. [ send them issues from
time to time, but I get the feeling
that my articles go unread because
they’re too specialized. 1 wanted this
cover to be something everybody
could pick up and enjoy.”

The issue started a joke around
the office; that from now on, whoev-
er edits the cover article has to draw
the cover also.
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TIME IS MONEY

Here’s a new distortion analyzer
that saves time and money

In just a few seconds Krohn-Hite's Model 6800 Auto-
matic Distortion Anatyzer can make most distortion
measurements. Simplicity of operation — plus the
§ instrument’s unique auto-ranging digital readout and
¥ its built-in accuracy — saves valuable production
'.‘\ and personnel time.

* T Check what the Model! 6800 offers, and compare
with what you're using now.
« Frequency range 1Hz to 110kHz
* Automatic level set from 1 to 130V RMS

« Measures ultra-low distortion to 0.003%, typ-
ically, with a resolution of 0.001%

< Range selectors provide auto-nulling of fre-
quency over a 10:1 range

» Auto-ranging digital readout
* Measures AC volts from 100mV to 130V RMS
¢ Priced at only $1500 (domestic price)

Make value your standard of measure when
you specify distortion instruments. Call
Krohn-Hite today for further information and look
up our complete product listings in EEM and Gold
Book.

\{

4
™
Y

»~

W/ L cROoHN-HITE

CORPORATION
Avon Industrial Park, Avon, MA 02322 » {617) 580-1660 TWX 710 345 0831

©Krohn-Hite Corp. 1979. Krohn-Hite . . . Benchmark of Value in Distortion Analyzers

See us at MIDCON Booth 845

SALES OFFICES: AL., Huntsville (205)534-9771; AZ., Phoenix (602&279-1531:(:&, Inglewood (213)674-6850, San Jose (408)292-3220; €O.. Denver {303)773-1218; CT., Canton Center (203)693-0719; FL..
Orlando (305)894-4401; GA., Atlanta (404)455-1206; H1., Honolulu (808)941-1574; IL,, Chicago (312)283-0713; IN., Carmel (31 ;844-0114: KS., Overland Park (913)649-6996; LA.. Gretna {504)367-3975; MD.,
Towso1 (301)321-1411; MA,, Wakefield (617)245-5940; MI., Detroit (313;961-3042: MN., Minneapolis (612)835-4818; MD.. 5t. Louis (314)569-1406; N.M., Albuguerque (505)255-2330; N.J.. Cherry Hill
(609)482-0059, Englewood (201)871-3916; N.Y., Rochester (716)473-5/20, Syracuse (315)437-6666, Vestal (607)785-9947; W.C., Burlington (919)227-3639; OH., Chesterland (7216 729-2222; Dayton
(513)294-2476; OK. . Jenks (918)299-2636; OR. , Portland (503)297-2248; TX., Dallas ;214 661-0400, Houston (713)688-1431; UT., Sait Lake City (801)466-8729; VA., Falls Church (703)573-8787; WA, Bellevue
(206)454-3400; WI. . Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)747-9747, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)275-2270
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Instant

custom keyboards...

create your own
array with
Grayhill’s
GYGTEM 87
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Do-it-yourself prototypes

Choose the building block modules you
need: 1,2,3,4,5, or 6 button strip switches,
plus 3x4 and 4x4 keyboard pads. However
you stack them, they maintain %" button

centers. Single pole/common bus and matrix

coding circuitry; snap-on caps, self-stick
legends, give you a keyboard that’s laid
out and looks exactly the way you want it.

Short run or high volume production
For short runs, we supply modules with hot
stamped legends, identical electrically and
mechanically to your prototype, ready for
mounting on your boards. At high volume,
we can supply your modules with legends
hot-stamped or 2-shot molded, completely
arranged, mounted and terminated to your
specification. System 87 sophistication
grows with your program!

High Product Quality

Grayhill's advanced low-profile snap-dome
contact system provides tactile and audible
feedback to the operator and a 3,000,000
cycle life.

Grayhill Keyboards are available off-the-
shelf from Grayhill or its distributor net-
work. Write for free literature.

Grayhill

561 Hillgrove Avenue * LaGrange. Ihnois 60525
(312) 354-1040
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Wanted: Committee participants
To the Editor: The reactivation of
the Joint Electron Device Engineer-
ing Council (Jedec) JC-30 Commit-
tee mentioned in the Electronics
Newsletter [August 16, p. 33] is
based on current need within the
hybrid manufacturing industry for
practical standards in products and
components and is vital to the
continued welfare of hybrid technol-
ogy.

The key issue confronting the
industry and its interface with mili-
tary and aerospace users centers on
MIL-STD-883 and MIL-M-38510.
Since its issue, MIL-STD-883 has
undergone numerous changes to
incorporate hybrid microelectronics
within its scope. Addition of MIL-
M-38510 to the requirement for
hybrids has been less than complete-
ly successful because of the specifi-
cation’s generality. MIL-M-38510 is
sorely in need of attention from
industry representatives to make it a
viable document for use by the end
user —JC-30 will address that need
as one of its initial tasks.

Since the practical implementa-
tion of hybrid manufacturing con-
cepts encompasses nearly every mi-
croelectronic material and compo-
nent science, from monolithic tech-
nology to ceramics, we encourage
participation in the committee by all
those who have professional interests
in specifying, designing, or manufac-
turing such devices. Our intention is
to work as a unified, mature industry
toward more rational standards for
hybrid assemblies—whether stan-
dard or custom designs—and to
offer military and aerospace users
the means for presenting their needs
to the hybrid industry through
professionals engaged specifically in
that science.

As we proceed toward our goal of
effective standards, we will encount-
er a number of peripheral items such
as component standardization, pack-
age standardization, and process-
inspection standards. We expect to
deal with each of those items as
appropriate to complete MIL-M-
38510 (for hybrids) to the level of
monolithic devices.

Committee activity to reach our

goal requires technical participation
by ISHM members, the industry at
large, and qualified representatives
from Government groups such as the
Defense Electronic Supply Center
(DESC) and Rome Air Development
Center (RADC), as a2 minimum.

The first JC-30 Committee meet-
ing will take place on October 16 at
the San Francisco Airport Hilton.
Those from industry or the military
with an interest in hybrid technology
should contact me at Hybrid Sys-
tems Corp., Crosby Drive, Bedford,
Mass. 01730, (617) 275-1570.

G. J. Estep, Chairman
JC-30 Committee on Hybrids
Bedford, Mass.

Worth it?

To the Editor: Perhaps Sandia
should check its figures relative to
the payback of the solar concentra-
tor systems discussed in the July 19
issue [“A burst of energy in photo-
voltaics,” p. 105]. At full power
output 24 hours a day, 365 days a
year, for 6 years with no mainte-
nance, its energy producton would
cost about 10 times the current
national average.
R. S. Siebert
Newport Beach, Calif.

Please note

To the Editor: I very much enjoyed
the article on peripheral chips in
your Aug. 16 issue [“Peripheral
chips shift microprocessor systems
into high gear,” p.93]. I would,
however, like to correct one over-
sight regarding the 1791 floppy-disk
controller: Synertek will be second-
sourcing Western Digital’s 1791-01.
Stephen J. Faris

Synertek Inc.

Santa Clara, Calif.

Three authors, not one

To the editor: In our article, “Opti-
cally coupled triac driver chip inter-
faces logic to ac load” [August 30,
p. 145], 1 was listed as the sole
author, when in fact this work was a
product of the efforts of three of
us—myself, Paul G. Alonas, and
David M. Gilbert, all of Motorola.
Vernon P. O’Neill
Phoenix, Ariz.
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Three ways that pre-owned instruments
are better than new.

If you're troubled by the long lead times and high cost
of buying new instruments, USIR has some pleasant
news for you. Used instruments are better than new
three ways-price, delivery and reliability (yes, reliability).
As a supplier of rental and leased instruments, USIR
stays in business by keeping every one of our instru-
ments in top shape, so when you buy from US you
know the instrument has received expert attention.

Pre-owned instruments cost 10-40% less than new.

At a time when instrument costs are skyrocketing,
you can keep your acquisition budget in line by
purchasing previously owned gear.

You can usually purchase top
quality, current model instru-
ments for 10-20% less than

-
- e
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new, less current instruments for 20-40%. But each
instrument is in top shape, no cats and dogs here.

You can get immediate delivery on your
instrument.

If you’ve been listening to new instrument sup-
pliers quoting 12-16 week deliveries, listen to this. Our
entire catalog of instruments is ready for sale and
immediate delivery off-the-shelf. As fast as a truck or
airplane can reach you, you can have the instrument
you need.

Pre-owned means well field-tested—not used
up (no infant mortality here).

The greatest risk of failure in any solid state
item is the first hundred hours. These instruments,
most of which are two to three years old, have
proven themselves in day-to-day use. And,
because they have been maintained by
USIR’s own technicians, we can assure you
that they are functionally, and usually
cosmetically, indistinguishable from new.

No-risk warranty.

Every pre-owned instrument we sell
comes with a 90-day parts and labor
warranty* If anything goes wrong, ship it
back, we'll fix it or replace it at our expense.

Take a look at what's available,
send for a catalog today.

Our 24-page illustrated catalog will
show you the seventy-five lines and
hundreds of models of instruments that
are available now. It includes prices
and information on the variety of
acquisition options you can choose from.

And, since new items are added to our
pre-owned inventory every day, you
can get an immediate update on the
availability of any instrument by
calling any USIR sales office.

‘Except BWOs, TWTs, and YIGs

UDrentals

Pre-Owned Equipment
Sales Department

2121 S. El Camino Real

San Mateo, California 94403
(415) 574-6006
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In film capacitors—
buy generic.

Ask your family
engineer.

R{OC@COOCHzo}H : _— R{OC@COOCHzo}H
N | o — n

-
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T Theirs -Ours*

The simple truth is that polyethylene terephthatate doesn’t know whose
brand it is. Nor does polystyrene, polycarbonate, polypropylene or any other
capacitor film.

So Brand X polyester (or polystyrene, polycarbonate, etc.) are just
polyester capacitors — it's the same film as ours (and others). We're all
reputable and reliable. We all use the same materials, and (most of us) great
care in manufacture.

Now if paying more (and sometimes waiting longer for deliveries) for the
Brand name does something for you — that's just fine. De gustibus non
disputandum est.

But if what you want are high quality film capacitors fast and at the best
prices — buy generic.

Buy ours.

SEACOR |NC., 123 Woodland Ave., Westwood, N.J. 07675

Tel. (201) 666-5600 = Telex 135354

*Type MMK manutfactured for Seacor by Evox.

Everything in Film Capacitors
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News update

B Comsat General TeleSystems
Inc., the recently established manu-
facturing branch of Comsat Corp., is
deeply involved in the echo-canceler
business on the basis of the work of
its parent, Comsat Laboratories,
over the past 11 years. Like Bell
Laboratories’ chip [Electronics, Aug.
2, p.41], Comsat’s echo-canceling
board is “basically a digital device,”
although it is designed to operate on
analog circuits, points out Ivan T.
Riley, manager of market planning
at TeleSystems.

Furthermore, notes Riley, the de-
vice is fully operational and is
currently being sold to RCA Ameri-
can Communications Inc., among
others, for use by its satellites. As at
present configured, the canceler
requires one circuit board (about 10
by 18 inches) per channel end. And,
while the system, which uses large-
scale integrated circuits, consumes
just over 20 watts per board, smaller
designs with lower power are under
development.

Riley says that, outside of the Bell
System, the Comsat organization is
the leading manufacturer of echo
cancelers and “intends to remain a
leader.” Backing him up, Louis
Pollack, Comsat’s executive director
for satellite communications re-
search, says several hundred cancel-
ers built by Comsat are now opera-
tional in the U. S. and Canada. For
now, Riley will say only that Tele-
Systems is looking at the possibility
of putting all or part of its echo
cancelers on an LS! chip, but no
target date for this development has
been set.

Engineers involved with echo can-
celers and satellite circuitry are at
present waiting the Consultative
Committee for International Tele-
phony and Telegraphy to issue
changed recommendations regarding
acceptable transmission delays for
telephone circuits. The current ones
refer to echo suppressors, but new
figures are being eagerly awaited
now that the canceler has reached
such a level of sophistication and
popularity. As Comsat executive
Pollack says, “echo cancelers pro-
vide the solution for echo-related
problems.” -Harvey J. Hindin
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Gold keeps the Motorola 1100 Series
crystal clock oscillators on frequency longer.

In our 1100 series, the Motorola
hybrid crystal clock oscillator

is best in its class because it
performs better and lasts longer
—from 250 kHz to 70 MHz

with a tolerance of +1.0%

to 0.0025%.

We ensure that our oscillators
stay on frequency by using goid
plating. Gold doesn't oxidize as
rapidly as most other metals,
and oxidation changes the mass
on the crystals. When the mass

changes, the frequency changes.
You don't want that. Nor do we.
Because dust on a crystal
will change the oscillator fre-
quency, we assemble themina
Class 100 Clean Room. The
atmosphere is controlled to keep
dust out and hold the tempera-
ture and humidity at the correct
[evel. And because we demand
perfection, we grow our own
perfect quartz. The result is an
oscillator that stays on fre-

@ MOTOROLA INC.

quency longer. All this at a
price that's lower than
you'd expect.

If only the best is good
enough for you, we’'ll be happy
to send you a price list, rep list,
and more data than you'll find
on any other oscillator data
sheet. Call Barney lll at
(312) 451-1000, or write Motorola,
Component Products Depart-
ment, 2553 N. Edgington,
Franklin Park, lllinois 60131.

Component Products
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Last year, we introduced It’s a monolithic arith-

the Am9511. It took the metic processor in the
industry by storm. Now IEEE format that offers the
there’s a device that does full range of simple math
tor tour-function, high- functions with tloating-
precision applications what  point single (32-bit) and
the Am9511 does for multi- - -‘
function, high-speed sz =
. K /. Ao scabermcts Ay, seab bracts,
applications. e, 46 s i
=. Fbatig poart /e, Foatng pant-3z, Y
Announcing 5 S S i
The Am9512. ;A;zgmc;?w% omdoy pornt romter 1|
( r.‘:vm/ﬂaoé'm offtre (Stoww) -
7] ”5,,,,%/ /EEE rormat.
~—-—-——~

MATH CHIPS:
PART TWO.
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double (64-bit) accuracy. and 16-bit microprocessors

The Am9512 replaces on the market.
dozens of TTL devices (And, as always, with
and hundreds of intercon- the Am9512 you get
nections. It increases MIL-STD-883 for free.)
throughput by two orders of If you want the whole
magnitude over software story on arithmetic pro-
implementation. And it’s cessors, call or write
compatible with all of the Advanced Micro Devices.
most commonly used 8-bit We wrote the book.

Advanced Micro Devices o

@01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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Editorial

Young high-tech companies need nourishment

If there is a recession, it was nowhere in
evidence to the more than 50,000 attendees
who descended on San Francisco during the
recent Wescon. The packed aisles, stand-
ing-room-only technical sessions, and general
ebullience cannot be entirely interpreted as
meaning that the electronics industries have
reached that long-predicted state of grace
known as being “‘recession-proof.”’ But there
was enough talk about full order books to
show that the brash innovative spirit of our
industries is keeping them well above the
problems besetting much other business.

We hope the Congress was paying attention,
because that brash, innovative spirit is not
being cherished and nurtured by the U. S.
government the way it should be, particularly
in small, high-technology companies —the
very kind that were originally responsible for
the developments leading to our current boom.

Recently, the Small Business Administration
and the Department of Commerce set up a
task force of three citizen panels to study job
creation and domestic innovation. Their
reports were submitted to the House of
Representatives’ Committee on Small Business
as a matter “of national urgency.”

The panels found that a wide array of
Federal policies have an adverse impact on
small innovative businesses. For example:

8 Federal tax, pension-fund and security
policies have eliminated almost all forms of
capital from small business ventures.

8 The Government’s tendency to treat large
and small firms alike in fact discriminates
against small firms.

® Federal research and development funding
and procurement regulations virtually exclude
small innovative firms from effective
participation in Government programs.

8 Federal patent policies diminish the value
of patent protection for independent inventors
and small businesses.

All this runs counter to the accumulated
evidence that small, innovative businesses

12

are the driving force behind major economic
growth. For example, a study made at the
Massachusetts Institute of Technology for
the Department of Commerce shows that
small concerns with 20 or fewer employees
created 66% of all net new jobs in the private
sector between 1969 and 1976, while 87%
of all new jobs came from firms with 500 or less.
Another MIT study of 16 highly successful
industry leaders compared growth in
employment and tax revenues to that of sales
in the 19691974 period. The results were
startling. In that period, young technology
companies like Data General, National
Semiconductor, and Digital Equipment, with
sales only 2% as large as those of mature
firms like Du Pont, General Electric, and
Bethlehem Steel, created 34% more jobs.
Total employment in the mature firms
increased only 3.2%, compared to 23.7% for
the innovative companies. And the latter
group provided nearly $2.3 billion of income
tax revenues compared to $1.5 billion for the
mature companies.
But the task force also found that today’s
environment for small business innovation
is not healthy. Citing a tenfold decline in
productivity over the past 15 years and a
hundredfold decrease in capital flow to small
innovative businesses, the report calls for
detailed changes in Government policies if
a “rebirth of vigorous innovation” is to occur.
Unfortunately, as Milton D. Stewart, chief
counsel for advocacy of the SBA, said in
urging quick consideration of these changes,
“over the past 25 years numerous blue-ribbon
panels, commissions, and task forces have
[made similar] recommendations . . . What
is tragic is that . . . Government has failed
to respond by enacting their recommendations.’
That’s why we hope there were members
of Congress among the throngs at Wescon.
In the bustling stands, the payoff of the
innovation that thrived over the past decade
was there for all to see.

£
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Custpm is our service;
Service is our custom

Whenever you need super service on custom, to serve your IC needs. Our emphasis is on
semi-custom or standard integrated circuits, you these bipolar techniques — linear, combined
need MCE! with junction and MOS FETs; I2L; Schottky; ECL
We have distinguished technical talent, and power.
leading technology equipment and extensive IC For technical details and super service,
experience to support your system needs. contact:
Among the services we offer are integrated
circuit design, 4" wafer fabrication, engineering ENGINEERING INT

samples and volume production. e - 11 h1 ll-;ziiraf:i;ilg_lodgz
’ illi 'est Palm Beach,
i readelite Telephone: 305/845-2837

able and equipped ) s Telex: 513463 (MCE NPAB)
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3 Times
Actual Size

o
LOW COST!

High Speed
Planar PIN
Photodiodes

New inexpensive TRW Qptron
devices offer high sensitivity,
low noise and fast response for
applications where space and
cost are critical.

TRW Optron’s new OP 905 and OP
915 high speed silicon planar PIN
photodiodes are especially designed
for applications requiring high sensitiv-
ity, low noise and fast response where
space and cost are critical.

Both new TRW Optron devices
have an active area of 7.5 mm? and are
available in a small, low cost plastic
package ideal for use where space is
at a premium. The package design
simplifies mounting on a printed circuit
board, and the devices :
can be positioned side by ‘-’
side in close proximity to
form multielement arrays.

Sensitivity of the pho- ACTUAL SIZE
todiodes is typically between 0.55 and
0.65 amp/watt at peak sensitivity of
800 nm for the OP 905 and 920 nm for
the OP 915. The spectral sensitivity
range of 400 nm to 1200 nm makes the
devices ideal for visible or near in-
frared applications.

Each device is suitable for opera-
tion in either the photodiode or photo-
voltaic mode. At a bias of 10 volts, the
OP 905 has a junction capacitance of
60 pf and a response time of 200 nsec
with a 1 KQ load resistance. Under
similar conditions the OP 915 has a
capacitance of 15 pf and response
time of 50 nsec.

Detailed technical information on
these new high speed silicon planar
PIN photodiodes and other TRW Op-
tron optoelectronic products is avail-
able from your nearest TRW Optron
sales representative or the factory
direct.

TRW/ orrron
A DIVISION OF TRW INC.

1201 Tappan Circle
Carrollton, Texagsgsooe. usSAa

TWX-910-860-5!
214/242-6571
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Signetics seeks a new
miCroprocessor presence

Although Signetics Corp. does a
comfortable microprocessor business
by making the 2650 and second-
sourcing the 8048 and 8021, it has
lacked the proprietary punch to offer
the marketplace an identifiable
mainstream product. But Roger
Badertscher, the new vice president
and general manager of the MOS
Microprocessor division, plans to
change that by offering proprietary
products at both ends of the market
as well as several peripherals, such
as data-communications circuits and
cathode-ray-tube controller chip
sets.

Part of what is fueling his thinking
is that on the single-chip microcom-
puter end, for example, there is a lot
of room for innovation as the 8-bit
models become more sophisticated.
Coming into the marketplace are
single-chippers incorporating 50,000
transistor-type circuits, but Bad-
ertscher foresees more complex parts
coming out in two years, containing
several times more transistors and
integrating more memory, more
input/output, and analog-to-digital
conversion functions.

Moreover, as the technology pro-
gresses, ‘‘it’s natural to expect
single-chip microcomputers to evolve
into the 16-bit area, although 8-bit
design-ins will continue,” the new
general manager says.

“That’s in contrast to multichip
computer systems, where 8-bit CPUs
will give way to 16-bit devices.”
Badertscher jokes, however, that for
designers and users that might pose
a problem of “how you use 200,000
transistors.”

Still going up. On the high end, he
thinks the last word has not been
said, not even in 16-bit microproces-
sors. He has several alternative roads
that Signetics can follow at the 16-
bit level, he says, including second-
sourcing, although he believes that
“clearly, for a benchmark machine,
you have to have something equiva-
lent to a Z8000 or 68000.”

Badertscher took his new job
because he could manage a “more

i &Y
More coming. Signetics’ Badartscher plans
new proprietary microprocessor products.

.

integrated effort—I can broaden
myself more meaningfully here than
at the Zilog job,” where he was
general manager of the Components
division. Part of that integrated
effort includes monitoring the an-
nual $1 billion in research and devel-
opment spent by parent NV Philips
Gloeilampenfabrieken of the Neth-
erlands. Meanwhile, he has two
immediate objectives—to develop a
good strategy and to pull together a
substantial state-of-the-art wafer-
fabrication capacity, putting it into
production in 1980.

There is capital available
for the right comparies

Fledgling electronics firms looking
to leave the startup nest are finding
there is money available to give them
that necessary takeoff boost. But
that does not mean every company
with a good idea will find backing,
says Jay Cooke, executive vice presi-
dent for the Wall Street firm, Laid-
law Adams & Peck Inc.

Cooke is managing director of the
corporate finance department, which
is making something of a specialty of
finding capital for emerging technol-
ogy-based companies. A recent bene-
ficiary was R. C. Sanders Technolo-
gy Systems Inc. [Electronics, Aug.
30, p. 48].

For investment bankers, the most
attractive technology companies are
in areas where demand exceeds
supply, “where the return on equity
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PDP11/03-.L PDP11/23
LABORATORY SYSTEMS

FIRSTLARA"

PEEUT”

WHY IS FIRSTLAD YOUR DEST BUY?
FIRSTLAD OFFERS MORE FOR YOUR DOLLAR.

PROVEN HARDWARE
Digital Equipment Corporation’s PDP11© has
gained the acceptance of the scientific com-

munity. Tens of thousands installed world-wide.

SUPERIOR SOFTWARE

Our laboratory support software can increase
your throughput by more than 100%. Bench-
marks have run two to three times faster than
the standard DECLAB® package. No software
modifications are required to run your current
DECLAB® applications. FIRSTLAB utilizes Digital’s
most popular real-time operating system (RT11
V3B) and the latest version of Fortran. Both the
operating system and compiler are suppored
world-wide by Digital Equipment Corporation.

WORLD-WIDE FIELD SERVICE

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

EXPANDADLE UNDOUNDED SYSTEM

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

COMPLETE SYSTEM

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

No other Laboratory System in this price range
can approach FIRSTLAB in performance, features
or benefits. You owe it to yourself to investigate
what FIRSTLAB can do for you.

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

N 7 ™

TWX NUMBER 910-651-1916

- computer corpotion

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

™Trademark First Compurer Corporation  ®Registered trademark of Digital Equipment Corporation L2
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IS YOUR SCREENING PROGRAM FOR
MICROCIRCUITS GIVING YOU THE

COST-EFFECTIVE RELIABILITY

THAT YOU EXPECT?
IF NOT, YOU WILL GREATLY BENEFIT BY
READING RAC'S LATEST TECHNICAL
RELIABILITY STUDY:

MICROCIRCUIT
SCREENING
EFFECTIVENESS

— « Design factors affecting microcircuit
reliability « TTL, MOS, linear; SSI, MSI, LSI;
flatpacks, cans; plastic and hermetic seals
« Screening for technology- and package-

related malfunctions « Thermal-mechanical stress analyses ¢ Burn-in stress

analyses ¢ Screening cost effectiveness ¢ Reject rate distribution ¢ 104 pages

e Ordering No. TRS-1, $30 per copy ($36 non-U.S.) prepaid

Reliability Analysis Center

RADC/RBRAC « Griffiss AFB, NY 13441 « Tel. (315) 330-4151; Autovon: 587-4151

RAC is a DoD Information Analysis Center Operated by IIT Research Institute
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Money provider. Jay Cooke says high tech-
nology still attracts investors.

capital is very high, say, 30% or
better,” Cooke says. He and his
associates have identified four such
areas in the electronics industries:

® Medical electronics.

® Data communications.

® Systems houses.

® Peripheral makers.

Other candidates might appear to
be energy-related companies, but
“that’s no business for startups,”
Cooke says, because the investment
required is beyond the resources of
any but major corporations. For the
same reasons “‘we would have very
serious reservations about financing
any hardware company” in such
areas as mainframes, minicomput-
ers, and microcomputers, he adds.

But for the right company, there is
no question that capital is available,
Cooke affirms. Initial backing is
more likely to come from venture
capitalists [Electronics, May 10,
p. 88], who look for established cred-
ibility on the part of the principals in
the new firm and for a sound, well-
documented business plan, he notes.
For second-stage financing and
beyond, investment bankers can play
a role. By raising money through
such means as initial public offerings
of stock, companies usually can
garner more dollars for relinquishing
a given share of ownership, he says.

Qualifications. What firms such as
his seek in a company are market
acceptability of the product or
service, visibility in the marketplace,
and the track record —at the compa-
ny—of the principals. And a lot of
companies out there meet these spec-
ifications, he avers.

Electronics /October 11, 1979



MEASUREMENT
COM PUTATION

product advances

'ATER

10 KNOTS
DEPTH 1S FEET

WARNING !

As information density on graphics
displays increases, analysis becomes
difficult and errors multiply. An effective
method for reducing such errors and
speeding analysis is to differentiate the
information by color. Using the latest ad-
vancements in beam penetration phos-

HP-IB fiber optic link e

phor techno‘ogy, Hewlett-Packard's new
1338A Tri-Color Display offers a cost-
eftective soldtion to the problem of Figh-
density data differentiation.

This high-resolution, high-speed elec-
trostatic CRT display generates red,
green, and yellow color hues for separat-
ing or highlighting information for applica-
tions including waveform analysis, radar,
computer-aided design and data acqui-
sition. For example, in waveform analysis,
color visually separates overlapping
waveforms. In data acquisition systems,
color can differentiate between data

HP-41C, new calculator system e

types and out-of-limit conditions. In avi-
onics color differentiation can be put to
excellent use in flight simulation, naviga-
tion and electronic countermeasure
receiver systems

Shadow mask designs cannot match
the high resolution color displays made
possible with the 1338A because dis-
crete red, green, and yellow dots and
vectors can be written randomly on the
1338A screen. Color hues are generated
when changes in post-accelerator vol-
tage excite different phosphors. A high-

New low-cost spectrum analyzer



Compact lab power supply
features triple outputs

This low-cost, compact, three-in-one
power supply is a handy addition to the
lab bench where single or mulitiple
voltages are needed for designing and
testing breadboards and prototypes. The
HP 6235A Triple Output DC Power
Supply delivers three adjustable DC
output voltages: 0to6Vat1A,Oto +18V
at0.2A,and0to -18Vat0.2 A. Asingle
0 to 36 V output at 0.2 A can also be
obtained by connecting acrossthe -18V
and +18 Vterminals. The +6Vand +18V
outputs can be adjusted independently.
The —18 V output is adjusted with a
tracking ratio control, after which it will
proportionately follow the +18 V output
as the +18 V control is adjusted. The
+18 V and —18 V tracking outputs are
especially useful for powering opera-
tional amplifiers and other circuits requir-
ing symmetrical operating voltages.

The supply is a constant voitage/
current limit type, with each voltage
continuously adjustable over its range,
while the maximum current available is
automatically limited to prevent
overloading. You can quickly select and
monitor voltage or current for each output
with the pushbutton meter switches.

Weighing only 2.3 kilograms, (5 Ibs.),
the 6235A is small enough to pick up with
one hand. It can be powered from 115V
or230V, 47-63 Hz AC input.

Check B on the HP Reply Card for more
information about this and other low-cost
power supplies for your lab bench.
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A major convenience feature, automa-
tic guard”, is incorporated into HP's
7047A's High Sensitivity Recorder to pro-
vide you witn complete freedom in con-
necting input terminals. Automatic guard
removes the necessity for connecting the
guard to maintain good common mode
rejection.

Until the development of automatic
guard, the input terminal connection
configuration was an often overlooked
but potentially serious noise source for
high sensitivity recording. The type and
severity of input noise is largely
dependent on the input configuration
used. Problems can result from two
sources:

1. A common-mode signal can resuit in
excessive noise, and

2. "Pump-out” current from the
measuring instrument can interact
with the signal's circuit to produce
excessive noise.

Both of these sources are extremely
troublesome on instruments such as
recorders using null balance servo
systems. However, the 7047A’s input

circuit removes the need for a guard
connection and forces the "pump-out”
current to approach zero. The result is
usable high sensitivity, independent of
guard connection and input connection
configuration.

The 7047A was designed to combine
high sensitivity with high performance. It
has a maximum input sensitivity of 0.02
millivolts/cm on each axis.

itisan 11 x 17inch, or A3, X-Y recorder
combining high dynamic performance
(8 g acceleration) with usable high
sensitivity (20 microvolts/cm) and
calibrated offset (10 scales). Other
7047A features include TTL level remote
control, electrostatic paper hold-down,
and both X and Y axes timesweeping.

Two HP technical notes covering 1) the
subject of input noise and its relationship
to input connection configuration, and 2)
the circuitry used in providing automatic
guarding are available. If you would like
to receive these technical notes, circle C
on the HP Reply Card.



Fiber optics sheds new light

on HP-IB capability

Users have long appreciated the con-
venience and practicality of the Hewlett-
Packard Interface Bus (HP-IB). Now, HP
has combined this proven (IEEE 488} in-
terface with the innovative technology of
fiber optics for improved speed, reliabil-
ity, and configuration flexibility.

The new HP-IB Fiber Optic Link permits
instrument clusters to be located up to
100 metres (328 feet) from any HP-1B con-
troller. Two 12050A units are required,
which function as transmitter/receiver at
each end of the link, connected by adual
fiber optic cable. HP-1B bit parallel pro-
tocol and TTL signals are converted to a
bit serial stream that is transmitted opti-
cally, then converted back to HP-1B for-
mat at the distant site. In other words,
pulses of light traveling over hair-thin op-
tical fibers in the cable replace traditional
electrical transmission over copper
wires.

This exciting new technology greatly
increases HP-1B utilization in demanding
industrial applications. Here are just
some of the link's highlights:

UBE ONLY WITH 200V FUSE TO CHANGE VOLTAGE COMPRINRA TION

O SIRNCE MANUAL

e High-speed data transmission (20,000
bytes/second).

e Detection of service interrupt requests
within 100 us.

e Excellent electromagnetic noise
immunity—the cable can be used near
rotating machinery, transformers,
switch gears, large power supplies,
etc. without loss of data integrity.

e Complete electrical isolation between
computer and remote instrumenta-
tion—no need to worry about
unwanted ground loops or spur-
ious spikes damaging computer
equipment or distorting signals.

o Safe for explosive environments—
since the cable carries no electrical
energy, it is harmiess even if cut.
The 12050A transmitter/receiver unit

also has a built-in microprocessor that

performs self-testing and checks for
transmitted errors during system com-
munication.

To learn more about this new high-
performance remote instrumentation in-
terface, check D on the HP Reply Card.
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Satisfy a variety of
stimulus needs with one
instrument. New
application note

shows how.

Reporting on research, development
and maintenance projects, HP's new Ap-
plication Note #289 shows a variety of
stimulus needs satisfied by just a single
instrument—this instrument is the HP
8165A Programmable Signal Source, a
pulse/function generator with synthesizer
stability.

In this A.N., case histories from indus-
try, space, transport and navigation de-
scribe the performance of HP's 8165A in
a range of applications. Applications
chart and feature summary are included
in the A.N. to let you see quickly how the
8165A can contribute to your own mea-
surement needs.

For your free
copy of AN. #289
and the 8165A

& Sumndus Por Susamonie Toot

e

data sheet,

check E

on the HP .
Reply Card. b | ARl
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Easy data interpretation
with tri-color display

speed switch changes this voltage in as
little as 100 us.

Because the 1338A is an electrostatic
deflection CRT, it requires less power
than electromagnetic systems, thus re-
ducing heat and improving reliability

The reasonable cost for this exciting
new display now makes it feasible to in-
clude in systems and instruments where
increased visual cues and rapid decision
making are extremely important. Interfac-
ing the 1338A to a system or instrument
requires only one TTL level color bus and
three analog inputs through rear panel
connectors. The 1350A Graphics Trans-
lator can be used to connect this display
to systems with an HP-IB or
RS-232C interface.

Check B on the HP Reply Card for addi-
tional details.



RF and microwave component designers can now
measure noise figure more accurately

Noise figure is one of the most
important specifications for amplifiers,
signal conversion devices, and many
system components. HP's new 346B
Noise Source combined with a power
meter measuring technique now offers
substantial improvements in noise figure
measurement. With solid state technology
driving noise figure characteristics to
new lows, measurement uncertainty
is decreased.

Present measurements have
uncertainties caused by noise source
SWR mismatch, change of SWR from
noise source ON to noise OFF condition,
accuracy of the excess noise ratio (ENR),
and finally the instrument accuracy.
Uncertainties up to +2 dB were not
unusual for automatic instrumentation, a
barely tolerable situation as component
noise figures approach 4 or 3 dB.

The new HP 346B Noise Source (10
MHz to 18 GHz) has very low SWR; <1.3,
10 to 30 MHz, <1.15, 30 MHz to 5 GHz
<1.25, 5-18 GHz and changes little from
ON to OFF condition. Further, the nominal
ENR of 15.2 dB is measured and charted
individually at 20 cardina! frequencies on
each noise source. Root sum of squares
(RSS) uncertainties of those ENR
calibration points varies from *0.1 dB at
10 MHz to =0.19 dB at 18 GHz.

Tne new high-accuracy measuring
technique depends on the HP 436A Digi-
tal Power Meter operating under desktop
computer control to measure Y-factor
and compute noise figure. The system
enhances accuracy by using the actual
ENR furnished with each source. Y-factor
uncertainties can be as low as =0.04 dB
and along with improved ENR accuracy
and lower mismatch, overall uncertainties

can be below 1.0 dB. In addition, the
computer can tune the down-converter

local oscillator to provide the sweep fre-
quency. Bias power for the noise source
comes from a standard programmable

power supply.

The 346B source improves measure-
ments with traditional automatic noise fi-
gure meters too. The well-known HP
340B/342A furnishes bias power through
an HP 11711A Noise Source Adapter.
Most non-HP noise meters which supply
28 =1V power are also compatibie.

Obtain all the details by checking G on
the HP Reply Card.

+8 dBm synthesized
signals from 2 to 18 GHz

Hewlett-Packard's 8672A Microwave
Synthesized Signal Generator is now
available with Option 008, +8 dBm
minimum specified output power from 2
to 18 GHz. This increase inleveled output
makes the instrument more useful in ap-
plications such as local oscillator service
or where power must be delivered at the
end of a long cable.

For applications requiring even higher
power, +10 dBm specified output can be
achieved by combining Option 008 with
Option 001 (deletion of the calibrated
output attenuator in the 8672A).

For more information, check Hon the HP
Reply Card.

Can you retrofit your
product for signature
analysis?

If design is already frozen on your
microprocessor-based product, and you
thought it was too late to consider signa-
ture analysis testing, check out a new HP
Application Note. There may be a possi-
bility of retrofit.

Signature analysis, S.A., is a new
technique for troubleshooting
microprocessor-based products to the
component level. It uses HP's 5004A Sig-
nature Analyzer to detect and display the
unique digital signatures associated with
the data nodes in a circuit under test. By
comparing these actual signatures to the
correct ones, a troubleshooter can back-
trace to a faulty node. Some features are
usually designed into a product to allow
full testability and serviceability viasigna-
ture analysis. However, by using the
“free-run” technique, many manufactur-
ers are discovering that they can retrofit
their products for partial S.A. test-
ability—say 50%-75%. This margin
often makes a big difference in cutting
the high cost of digital troubleshooting.

Free-running retrofit is the subject of
one section of the new HP Application
Note #222-2 Application Articles on Sig-
nature Analysis. Other sections detail
case histories of successful S.A. designs
selected from the 50 HP products that
now use S.A.

Check | on the HP Reply Card for your
complimentary copy of Application Note
#222-2. Check Jfor afull S.A. information
package, including three application
notes and data sheet on the HP Model
5004A Signature Analyzer.
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To check out a Signature Analysis retrofit for
your microprocessor board, read HP Applica-
tion Note #222-2.
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HP-41C, a whole new standard in

personal calculators

HP-41C is a synthesis of the latest state-of-the-art Xm:nnutogy and AF human engineering. It's
yowerful, easy to use and flexible enough to solve a multitude of problems.

The new HP-41C, the most powerful
handheld calculator HP has ever de-
signed, can be converted into a personal
calculating system by adding a series of
companion peripheral devices. The
HP-41C has alphanumeric capability,
customized keyboard, continuous mem-
ory and enhanced programmability.
Plus—when you need them: extra Mem-
ory Modules, an “extra smart” Card
Reader, a Printer/Plotter, Application
Modules and the Wand.

The Calculator

The HP-41C features over 130 func-
tions. It offers you 400 lines of program
memory or 63 data storage registers—
expandable to over 2,000 lines or 319
registers. And, RPN logic for power,
ease of use and efficiency.

It communicates. Alphanumeric capa-
bility lets you label programs, functions,
variables and constants. The HP-41C
utilizes a high resolution liquid crystal
display (LCD) that is easy to read in the
office or out in the bright sunlight.
Customized Keyboard. You can "cus-
tomize” your HP-41C by reassigning any
standard function, any programs you've
written, or functions provided in plug-in
options to any keyboard location you
want. And change them any time you
wish. Keyboard overlays are pravided to
notate these assignments.

Continuous Memory. Even when turned
off, the HP-41C retains all your programs,
data, and key assignments.

Enhanced Programmability. With your
HP-41C, programming is simplified. With

g

its alpha capability, programs can be
labeled with easy-to-remember names.

This calculator delivers unprecedented
capability for the money.

The System

Memory Modules store your programs
and data. Each Memory Module plugs in-
side one of the calculator's four ports. Any
one Module contains 63 data storage re-
gisters, or up to 400 lines of program
memory.

The “extra smart” Card Reader plugs
into one of the HP-41C ports and becomes
an integral part of the calculator. It records
your programs and data onto blank mag-
cards. It lets you load programs in any
order and accepts pre programmed HP-
67/97 mag-cards. "Program Security” al-
lows programs to be run but not reviewed
or altered.

The Printer. The whisper-quiet thermal
printer easily plugs into the calculator.
Using batteries or ordinary house current,
it prints upper and lower case alpha,
double-wide characters, character plot-
ting, and has adjustable contrast.

The Wand, a unique input device enters
programs and data by reading "bar-
codes"” much like those found on many
grocery items. The Wand and bar-coded
programs will be available with HP-41C
software in Spring 1980.

Application Modules is a growing library
of preprogrammed solutions for a wide
range of problems. Clinical Lab, Financial
Decisions, Surveying and Stress Analysis
to name a few.

Check A on HP Reply Card for details.

Highest performance
frequency standard now
lasts even longer

HP's 5061A Cesium Beam Frequency
Standard with high performance option
004 provides the best, by two totentimes,
in specifications that mean the most in
critical applications.

Accuracy (incl. 0-50°C temp. and 2
gauss mag. field, ac/dc): +7x10~12

Stability (fractional freq. fluctuation)

avg. time stability
18 5x10712

10s 2.7x10°12

100s 8.5x10713

Settability (degree to which fre-
quency can be setto match areference:)
+1x10~ 13 with degausser.

Despite this high accuracy, the 5061A
is rugged too, having passed stringent
U.S. military tests:

Shock: MIL-E-5400

MIL-T-21200, C.1
Vibration: MIL-STD 167-1
EMC: MIL STD 461

You get another benefit in HP Cesium
Beam Standards, also: unmatched ex-
perience. We've been building them
longer than anyone else, and they are the
accepted standard in more places than
any other primary, atomic, frequency
standard. For example, it is the standard
for timekeeping centers of more than 26
countries, for Loran C., for Omega and for
other terrestrial navigation, satellite track-
ing, interplaetary navigation, radio as-
tronomy and source communications.

For more details, check K on the HP




High speed automatic data acquisition

system for on-line computation,
processing and control

Select from one of three desktop com-
puters to obtain the language, display,
memory and other features best suited
for your application.

Hewlett-Packard's low-cost 3052A
Data Acquisition System now offers a
choice of three desktop computers which
can provide a solution to data logging
and data acquisition problems. Ex-
cellentin areas such as component tests,
environmental monitoring, energy usage
monitoring, production process monitor-
ing, evaluation and quality assurance, the
3052A offers a measurement capability
that includes both high-precision, low-
speed measurement and high-speed
moderate-precision measurements.

Computer controlled, the HP 3052A
can measure physical/electrical
parameters in the form of AC/DC and re-
sistance at speeds up to 23 rds/sec.
Higher speed measurements (up to 5000
rds/sec) can be made with 3%2-digit
resolution on a single channel. Four-

terminal input, microvolt resolution and
longterm stability enable precise
temperature measurements.

A choice of computers which are
friendly, interactive, fast, and powerful,
allows youto select the best computer for
your data acquisition application need.
HP's 9825S computer has an alpha-
numeric display, uses HPL language
(similar to BASIC and FORTRAN) and has
23K byte memory. The HP 9835A
has a CRT display, uses BASIC language
with 50K byte memory, expandable
to 248K bytes. HP's 9845A with full
graphic display, also uses BASIC with
82K byte memory.

The HP 3052A Data Acquisition System
is fully integrated, tested, verified, and
specified as a system with complete
software and documentation supplied.

Call your HP instrument field engineer
today to discuss your application, or
check L on the HP Reply Card for litera-
ture.

New low-cost option
extends counter frequency
range to 1 GHz

Now, Hewlett-Packard's 5315A/B Uni-
versal Counters extend their 100 MHz
frequency measurement range to 1 GHz
with Option 003 for only $250 more. This
expanded measurement range opens up
uses for the 5315A/B in new areas of de-
sign, production and maintenance of
equipment for communications, naviga-
tion, FM and TV broadcasting.

The 5315A/B also measures low fre-
quency communications pilot tones to a
high resolution as it measures input
waveform period and inverts the mea-
surement to display frequency directly.
The 5315A/B achieves a resolution of at
least seven digits (0.0001%) in a mea-
surement time of only one second, from
1 Hzup to 1 GHz.

Communications Applications

Also enhancing its usefulness in com-
munications applications are:

e Very low electrical noise (RFI/EMC) for
testing sensitive receivers.

e Battery pack option with built-in charg-
ing circuits for portable field use.

e High stability time base option where
requirements call for extended time
between calibration and for greater
freedom from effects of ambient
temperature changes.

The 5315A/B without extra cost options
has measurement functions of frequency,
frequency ratio, period, period average,
time interval, time interval delay, time in-
terval average and it will totalize events.
Model 5315B is the 5315A in a metal,
rack-mountable package.

For more information, check M on the HP
Reply Card.

The high resolution of HP's 5315A/B Universal

tions market with a new 1 GHz trequency
option.

Lo



Certified 100% error-free data cartridge

available from HP

Certified 100% error-free at time of
shipment, the Hewlett-Packard 98200A
Data Cartridge is a compact, magnetic-
tape device offering reliable data storage
for Series 9800 Desktop Computers and
HP 264X Series Display Terminals

CERTIFIED DATA CARTRIDGE

To certify superior performance, HP au-
tomatically tests each cartridge over its
entire tape length by recording and read-
ing back tightly-packed data bits on
both tracks.

Designed, manufactured and sup-

ported by HP, the 98200 offers quality
features that bring out the best perfor-
mance in HP desktop computers—

e As much as 5.4 megabits of unfor-
matted data can be stored on the
98200's 42.7 m (140 ft) of 3.8 mm
(0.150 in) wide tape, assuming a re-
cording density of 1,600 bits per
inch.

e Speeds of up to 90 inches per sec-
ond make short access times and
fast transfer rates possible.

e Acceleration rates of up to 2,000
inches/second? are possible, help-
ing to keep start/stop distancesto a
minimum.

Model 98200A is one carton of five car-
tridges individually boxed. An unlabeled
version, Model 98200V, and quantity dis-
counts are available.

For further information, check Non the HP
Reply Card.

COMPONENT

Two new microwave transistors with guaranteed gain
and noise figure for 2 GHz designs

Two new small signal NPN bipolar
transistors, both using a rugged 70-mil
diameter alumina package, have been
optimized for designs at 2 GHz. The
HXTR-2102 is a general purpose transis-
tor with minimum tuned gain (guaran-
teed) of 13 dB and typical linear output
power of 100 mW (20 dBm).

The economical HXTR-6106 s a low
noise transistor that can be used in awide
variety of low noise communications,
radar and ECM applications. Charac-
terized from 500 MHz to 6 GHz, it has a
guaranteed noise figure of 2.7 dB
maximum at 2 GHz, with a typical as-
sociated gain of 11.5 dB.

Both of these transistors are offered in
the small HPAC-70GT, arugged, hermet-

g

ically sealed metal/ceramic package.
The size of the package ensures that the
loss in gain due to package parasitics is
minimal and that circuit designs make ef-
ficient use of available space.

The HXTR-2102 and HXTR-6106 com-
plete the family of new HP transistors
specified at 2 GHz. These two transistors
are functional replacements for the simi-
larly packaged HP 35800 series devices.
However, the new devices are lower
priced with superior performance
characteristics.

Check Oon the HP Reply Card for a data
sheet.

New, smaller packaged bipolar transistors offer
guaranteed noise figure and gain for first and
intermediate stages of amplifier designs

at 2 GHz.



New microwave spectrum analyzer
combines performance and economy

Attractive performance, attractive
price, convenient size and weight, and
pleasantly easy to operate—all of these
statements describe the new HP 8559A

New 21 GHz spectrum analyzer (HP 8559A/182T) Microwave Spectrum Analyzer. Covering
combines gen eral purpose utility with lab grade 10 MHz to 21 GHz, the 8559A plugged
I into the HP 182T Display Section weighs
just 18 kg (40 Ibs). Amplitude measure-
ment range is from -111 to +30 dBm,
and the distortion-free dynamic range is
>70 dB. Resolution bandwidths from

1 KHz to 3 MHz are provided. The 8559A
has high frequency accuracy which is
complemented by a 5-digit LED readout
with 1 MHz resolution.

Most measurements made with the
8559A only involve the use of three con-
trols: “Tuning,”to position the signal of
interest; “Frequency Span,” to zoom inon
the signal for detailed analysis; and “Re-
ference Level,” to determine the signal’s
amplitude. Other functions such as Re-
solution, Video Filtering and Sweep Time
are automatically adjusted to their proper
settings for the selected frequency span.

The performance, size, convenience
and price (it's HP's lowest priced mic-
rowave spectrum analyzer) of the
8559A/182T all contribute to its value
in lab, production test and field test
applications.

If you're interested in further details,
please check P on the HP Reply Card.

East-4 Choke Cherry Road, Rockville, MD 20850, ME ASUREMENT n ews
Ph (301) 258-2000

South-P.0. Box 10505, 450 Interstate North Pkwy. %COM PUTATION
Atlanta, GA 30348, Ph. (404) 434-4000. prod from Hewiett-Packard

Midwest-5201 Tollview Dr., Rolhing Meadows, IL 60008,
Ph (312) 255-9800

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

Europe-Centra. Maiing Depot., P O. Box 529,
Amstelveen-1134, Netherlands,
Ph. (020) 47 20 21

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

HEWLETT ihp: PACKARD




What makes the

HI-LINE™ power module

different from General Electric
all therest? packaging technology.

Most power modules look alike. To tell the difference HI-LINE™ model W4DC55 contains two isolated phase
you have to look inside. See how it’s designed and put control SCR's in a center tap configuration for motor controls,
together. See the inside difference. power conversion and lighting controls.

Only the HI-LINE™ power module has General Electric .
packaging technology. And only the HI-LINE™ power HI-LINE Power Module—Model W4D(C55 Specifications
module can offer these three design features: Voltage—300-1200 Volts
¢ Low thermal resistance: Obtained by placing the I+ (Avgl—>55 Amps Baseplate temp. of 85°C
semiconductor elements closer to base plate and heat sink. Iy (RMS)—90 Amps
Large, thick copper pads directly bonded to ceramic for lrsu—1000 Amps (60 Hz half-sine at 125°C)
maximum heat spreading. Cooler running increases device Fusing current—4,150 A®S (8.3-ms surge, half cycle)
reliability. Isolation blocking voltage—2500 V RMS

e Low mechanical stress: Achieved by using a cavity-type
package and unique dual chamber design. Epoxy-filled upper
chamber seals housing. Controlled gas chamber encloses
silicon subassemblies and is free from stress forming
encapsulants and degrading gases. The advantage is better
blocking life and thermal cycling capability.

o Extended blocking life: The device is vacuum baked and
internal atmosphere is extracted through an evacuation tube.
The cavity is then backfilled with dry nitrogen resulting in a
tightly controlled inert atmosphere. The evacuation tube is
then sealed. A GE proprietary passivant is applied to the
element to extend blocking life for greater reliability.

Discover the inside difference for yourself. Contact your
nearest GE electronic sales office, authorized distributor or
write General Electric Co., West Genesee St.. Box 14,
Auburn, N.Y.. 13021. For specific questions or consultation
call (315) 253-7321, ext. 375 or 458.

In Europe, contact the International General Electric
Company of New York, Dundalk, Ireland (042) 32371, telex
33816. 222-18

GENERAL @D ELECTRIC

TM: Trademark of General Electric Company
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Good

run iNnour

Our family members have one thing in
common, a good solid background. It
all started when we began producing
custom PC connectors for major elec-
tronic equipment manufacturers. We
now produce millions of custom and
standard connector assemblies yearly.
Many of them have become industry
standards. We've also expanded our
product family with a complete line

of flat cable and connectors, press-fit
connectors, and a total backpanel
capability. Now, step up and meet

the family.

Our family has the edge in off-
the-shelf PC connectors, with the
broadest line of available products

in the industry. We've got fast delivery,

competitive prices, and total flexibility
in connector design. Regardless of in-
sulator type, contact design, or plating,
Sylvania has the right connector for
your application.

Mgy
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2 Special connectors are an old
family custom. Our years of ex-
perience include solving the
most challenging design problems in-
volving numerous critical tolerance
components. When you look inside
the enclosure of a business machine, a
mini or main-frame computer, a large
telephone switching system, or an in-
dustrial controller, chances are that
you'll see our connectors. OQur systems
consistently provide the reliability,
useful life, and feasibility you need, at
a price you can afford. If you have a
connector application that is a prob-
lem, we're ready to apply our special
skills and knowledge to its solution.




connections
family.4

A flat answer is exactly what you

get for your mass termination

needs from our family of flat-
cable connector products. If lowest in-
stalled cost with maximum reliability
is your requirement, a complete line of
standard or stackable sockets, PCB
connectors, and headers are available
for quick delivery. Additional savings
and ease of assembly are realized with
our universal termination tool system.
Whether you need a complete zero-de-
fect assembly or only component
parts, we can fill your application.

Our stored energy contact keeps
us uptight in any printed wiring
board solderless backpanel ap-
plication. By using our special press-fit
connector assemblies, we optimize
the benefit that compliant connector
technology can bring you. The result
is maximum electrical continuity and
mechanical retention. With our ap-
proach, all you do is plug the connec-
tors into your PC board application.

To bring this all together, let the

backbone of your system be

our total backpanel assembly.
Again, we offer the complete flexibility
of supplying backpanels in either bits
and pieces, or as a complete zero-
defect package. From contact to wir-
ing to total final testing, you'll have
single-source responsibility, maximum
quality and reliability, and time and
money saved.
Now that you’ve met our entire family,
why not turn it into a close relation-
ship? Just call or write GTE Sylvania,
CPO, Box 29, Titusville, Pennsylvania
16354. Phone 814-589-7071.

SYLVANIA

|
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IS BETTER”

by
|
The AmZ8000 ‘

is cheaper, casier, and a

AmZ8000 {
|
|
|

“THE
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W

whole lot faster to pro- f

gram than the 8086. |

Devices and get all the ‘
facts on the AmZ8000.

Call Advanced Micro

It’s the best 16-bit CPU I

there is.

Advanced
Micro |
Devices |
2E |
901 Thompson Place

Sunnyvale, CA 94086
Tel: (408) 732-2400
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Meetings

Semiconductor Test Conference,
IEEE, Cherry Hill Hyatt House,
Cherry Hill, N. J., Oct. 23-25.

Newport Conference on Fiber-Optic
Markets, Kessler Marketing (22
Fairwell St., Newport, R. 1. 02840),
Sheraton Islander, Newport, Oct.
25-26.

New Directions in Command, Con-
trol, and Communications Systems
and Technology, American Institute
of Aeronautics and Astronautics
(Box 91295, Los Angeles, Calif.
90009), Shoreham Americana,
Washington D. C., Oct. 25-26, and
Pacifica Hotel, Los Angeles, Nov.
15-16.

Optical Signal Processing for CI
(Command, Control, Communica-
tions, and Intelligence), Society of
Photo-Optical Instrumentation En-
gineers (Box 10, Bellingham, Wash.
98255), Marriott Hotel, Boston,
Oct. 29-30.

NCF-NEC/79—National Communi-
cations Forum/National Electronics
Conference, National Engineering
Consortium Inc. (Oak Brook, 111.),
Hyatt Regency O’Hare, Chicago,
Oct. 29-31.

Autofact 11—The Automated, Inte-
grated Factory of Tomorrow Confer-
ence and Exposition, Society of
Manufacturing Engineers (Detroit,
Mich.), Cobo Hall, Detroit, Oct.
30-Nov. 1.

Interface West/79—Third Annual
Data Communications, DDP and Of-
fice Automatic Systems Conference,
Interface West (Framingham,
Mass.) et al., Anaheim Convention
Center, Anaheim, Calif., Oct.
30-Nov. 1.

64th Convention, Audio Engineering
Society Inc. (60 East 42nd St., New
York, N. Y. 10017), Waldorf Asto-
ria, New York, Nov. 2-5.

13th Annual Asilomar Conference on
Circuits, Systems, and Computers,
IEEE the Naval Postgraduate School,
and U. of Santa Clara, Calif. Asilo-

mar Hotel and Conference Grounds,
Pacific Grove, Calif., Nov. 5-7.

Midcon/79 Show and Convention,
IEEE and Electronic Conventions
Inc. (El Segundo, Calif.), O’Hare
Exposition Center and Hyatt Regen-
cy O’Hare Hotel, Chicago, Nov.
6-8.

Productronica/79 —Third Interna-
tional Trade Fair for Manufacturers
in Electronics, (Postfach 12-10-09,
D-8000, Munich 12), Munich Fair
Grounds, Nov. 6-10.

Ninth Annual Fall Conference on
Consumer Electronics, IEEE, Ra-
mada O’Hare Inn, Des Plaines, Ill.,
Nov. 12-13.

Concepts and Requirements for Bat-
tlefield Interdiction in Europe, Elec-
tronic Industries Association et al.,
Institute for Defense Analysis audi-
torium, Arlington, Va., Nov. 13-14.

International Technical Symposium,
International Society for Hybrid
Microelectronics (P. O. Box 3255,
Montgomery, Ala. 36109), Bonaven-
ture Hotel, Los Angeles, Nov.
13-15.

International Micro and Mini Com-
puter Conference, IEEE et al., Astro
Village, Houston, Nov. 14-16.

Non-Ionizing Radiation Symposium,
American Conference of Govern-
mental Industrial Hygienists (2205
South Rd., Cincinnati, Ohio 45238),
Capitol Hilton Hotel, Washington,
D. C., Nov. 26-28.

Short courses

Hall Effect Commemorative Sympo-
sium, Nov. 13, Johns Hopkins Uni-
versity. Write to JHU’s Department
of Physics/Department of Electrical
Engineering, Baltimore, Md. 21218.

Microprocessor Control of Power
Electronic Systems, Nov. 13-16,
University of Missouri-Columbia.
Write to Engineering Conferences,
1020 Engineering Building, Colum-
bia, Mo. 65211
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“If there’s any way
to crimp more terminal styles
with less tooling, I'd sure

like to know about it.

But only if it’s
areliable system.”

Iniroducing

FASTON receptacles...rings...spades...hooks—
TETRA-CRIMP tooling handles all styles of
pre-insulated solderless terminals with fewer tooling
changes than you ever had to make before. And
without wire stubbing. The funnel entry of the terminal
sees to that. You save time. You save money. And you
deliver void-free, contaminant-free crimps with
excellent tensile and dielectric qualities.

The key to this breakthrough is the application
tooling designed by the AMP technical staff. Take the
quick-loading, light-weight TETRA-CRIMP hand tool.
It turns 8 tools into one. And it's easy to use. One
short, low pressure stroke does it. While a color-coded
strip helps eliminate mistakes on gauge selection.
AMP automatic machines need only three
TETRA-CRIMP applicators to cover 22 to 10 AWG
wire, and all connections are U.L. approved.

Choose from more than 2500 styles with some
500 popular items available on a quick delivery
basis. For the details, call the AMP TETRA-CRIMP
Information Desk at (717) 564-0100, Ext. 8400.

Or write AMP Incorporated, Harrisburg, PA 17105.

AMP. FASTON, and TETRA-CRIMP are trademarks of AMP Incorporated

AMP has a better way.




FASTON
receptacle

TETRA-CRIMP

Multiple
Stud Ring

iRA)

Teardrop Flanged Long Spring Hook
Ring Spade Tongue Spade Tongue Tongue

Pre-insulated terminal (left)
provides complete and uniform
reliability in the most difficult
circuit environments. Cross-
section of terminal is shown at
the right.

Funnel Entry

Terminals
available for
wire sizes from
22to 10 AWG.

AMP
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Fluke answers
tough calibration questions.

Three good ways to build confidence and control costs.

I need high-accuracy calibration
that’s directly supported by my
gnmax(-{v standards. What can

luke do for me?

A. When you need the high-
@ est levels of confidence,
come to Fluke for the world’s
finest calibration equipment. The
7105A DC Calibration System, for
example, provides voltage accuracy
to 5 ppm, ratio accuracy to 0.1 ppm,
and stability to 1 ppm per year, all
fully-traceable to t?xe ational Bureau
of Standards. For calibrating ac vol-
tage, our 540B Thermal Transfer
Standard is unequaled for traceable
measurement, calibrating to 0.01%.
[ J

Q. Most of my lab’s work-

load consists of 3%- and
4%-digit meters, and I’'m on a tight
budget. Have any answers?

A. You can cut your measure-

® ment costs dramatically
with our 5100-series Calibrators. They
give you the performance of an entire
cal lab—all in one box. And at $7495*,
they cost a fraction of a traditional sys-
tem’s price. Each 5100 model provides

all the ranges and functions necessary
to calibrate most meters—dc and ac
volts, current, and resistance.

Reduced initial investment is only
part of the story. Oi)eration of the
5100’s is both simple and fast. Error,
volt/dBm conversions and other com-
plex calculations are computed au-
tomatically by the hard-working
microprocessor.

For further automation, model
5101B comes equipped with a mini-
cassette tape feature that records your
cal procedure. The knob-twisting
drudgery is gone. Calibration time
is reduced to minutes per meter.

T make a 5100 more powerful, team
it up with the new 5220A Transconduc-
tance Amplifier and the 5205A Preci-
sion Power Amplifier. Together they
create a high-current, high-voltage
calibration system.

[ J
Q. Can you show me a veri-
fication instrument
that’s easy to use in the field or on
my production line?

® Take a look at our 515A
Portable Calibrator. With
the rechargeable battery pack, you get
eight hours of 30 ppm dc, plus ac an
resistance calibration free of line

For technical data circle No. 34

power. It weighs just 13 1bs. so it’s
easy to take along. At only $2395*
it's an economical way to
get top verification
performance
wherever you
need it.

For more ways to
build confidence and control costs,
contact the Fluke office, representative
or distributor in your area or cail:

800-426-0361

If you prefer, just complete and mail the
coupon below.

®

*U.S. pricesonly.
- - - - - - - - - - - - - - - - - -

rIN THE U.S. AND NON-

3 EUROPEAN COUNTRIES: IN EUROPE: EL 10779
: John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
1 PO. Box 43210, MS#2B PO. Box 5053
3§ Mountlake Terrace, WA 98043  5004EB Tilbur
3 (206) 774-2481 The Netherlan
1 Telex: 32-0013 Tel: (031) 673973
Telex: 52237

: I'd like more answers.
1 '] Please arrange for a demonstration.

: [ Please send the latest information on Fluke's
3 calibration instruments.

1 (] Send enroliment information for Fluke Calibration
: Seminars.
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New line of
malinframes due
from Honeywell

Electronic Arrays
to assemble 16-K
RAMSs from NEC

CTS moving
Into communlications
component arena

Borg-Warner going
head on with Exxon
In motor market
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Honeywell Information Systems Inc. in Waltham, Mass., will fulfill its
promise to expand its mainframe line when it unveils four new 36-bit
large-scale mainframe computers, and a new operating system. The biggest
of what will be called the DPS-8 series, the DPS-8/70, is almost twice as
powerful as any computer currently made by the company and is expected
to be even more powerful than Honeywell’s ill-fated attempt last year to
expand its line with the Level 66 model 85 computer. And although the
company last year said it had ironed out problems with its current-mode
logic, it has chosen Schottky TTL for the new models. Prices range from
about $400,000 to $5 million, and the new GCOS-8 operating system will
be compatible with existing software.

Nippon Electric Co. will start making 16-K dynamic random-access
memories in February at its wholly owned subsidiary in Mountain View,
Calif., Electronic Arrays Inc. Initially, only assembly and testing will be
performed on 100,000 devices per month. Front-end processing, including
diffusion, will be added in the future. Nippon Electric claims it will be the
first Japanese company to fabricate 16-k dynamic RAMs in the U. S.

A 16,000-ft> assembly line will be installed to handle the RAMs and
other products. Electronic Arrays has done its own front-end processing,
with assembly in Southeast Asia; the new line will enable the company to
assemble about half of its own devices, cutting lead time for customers in
the U. S. The company now has about 400 employees and will add another
100 by February in preparation for the start of assembly operations.

CTS Corp. of Elkhart, Ind., is joining other component makers such as
Methode and Molex in moving away from Japanese-dominated consumer
electronics markets and into communications gear. Once a primary
supplier of variable resistor networks to Midwestern television assembers,
CTS expects volume to drop $10 million this year. But “we do not have
much more business to lose in that particular market segment,” remarks
Robert Hostetler, executive vice president of the company, which expects
total sales of $180 million [Electronics, May 24, p. 102]. To compensate,
the company has a new design for an over-the-air encoder-decoder for the
pay-television market and a new contract to build another type of decoder.
In addition, a new insert-molded variable resistor, produced in a contin-
uous strip on automated equipment, is now in small volume production:
CTS plans to double resistor sales to $50 million within two years. More
assembled telecommunications products are coming, too, Hostetler says,
while sales of sensors for automotive electronics applications should grow
to $25 million by 1982, compared with more than $1 million now.

Going into direct competition with Exxon Corp., Borg-Warner Corp. of
Chicago has developed a microcomputer-controlled inverter for ac motors.
Production of the inverter, the CF-1000, will begin immediately at the
company’s Morse Chain division. Borg-Warner executives point out that,
although Exxon’s device promises twice the energy savings of theirs, it is
not scheduled for production until 1982. Borg-Warner’s, on the other
hand, is not only in house and ready to roll off the lines, but is also backed
by two and a half years of field service. Exxon is engaged in a controversial
effort to take over Reliance Electric Corp. to give it a manufacturing base.
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IBM unvells more
colorful and less

costly terminals . . .

. . and typewriter

with microprocessor

36

HP develops
new generations
of SOS devices

Two Ward’s stores
to sell computers
from two makers

Addenda

Electronics newsletter

Expanding its widely used 3270 family of cathode-ray-tube data termi-
nals, IBM Corp.’s Data Processing division in White Plains, N. Y., has
introduced the high-end 3279 color display station, the 3287 color printer,
and the budget-priced 3101 display and 3102 printer. The new 3279,
which can display up to seven colors on its 14-in. screen, will be available
in the second quarter of 1980 at prices starting at $4,300. With purchase
prices of $1,295 to $1,520—almost half those of the current 1BM line — the
new 3101 is the company’s first teletypewriter-compatible unit that can be
connected to computers without an intermediate controller.

1BM’s Office Products division is calling its new microprocessor-based 1BM
Electronic Typewriter 75 its “most significant typewriter announcement
since the Selectric.” Using 36-K random-access memory chips, the unit
stores 7,500 characters, optionally expandable to 15,500 characters, for
documents, phrases, margins, and tabulations. The Franklin Lakes, N. J.,
division will start deliveries of the $2,075 machine later this year.

While some chip makers eye complementary-MOS-on-sapphire technology
with suspicion, Hewett-Packard Co. is already into its second generation of
products, one that is 50% denser, with an even tighter third process in the
works. HP’s priorities for C-MOS on sapphire include high-density
random-access memories, cache static RAMs with bipolar-equivalent
speeds, and high-density read-only memories several times faster than
anything else available. Convinced that C-MOS-on-sapphire’s speed-power
product beats both n-M0S and bulk complementary-M0s, HP has 60 parts
in production, going into more than 60 company-wide products such as
central processing units, controllers, and interface chips, with more in
design. In production is a 16-bit microprocessor, with a 32-bit device a
possibility.

While Sears, Roebuck & Co. and J. C. Penney Co. are mounting a
broad-based home-computer marketing effort [Electronics, Sept. 27,
p. 33], Montgomery Ward & Co., Chicago, is taking it slowly: this month
the Mobil Oil Corp. subsidiary opens two computer stores as a test of the
mass-marketing appeal of hardware from Ohio Scientific Inc. in Aurora,
Ohio, and Interact Electronics Inc. of Ann Arbor, Mich. A Houston,
Texas, store will feature several models of the $600-and-up Interact line,
which was introduced last year and features a full keyboard and integral
tape drive. A St. Paul, Minn., store has the low end of the Ohio Scientific
line. Unlike Sears, though, Ward will put no computer ads in its catalog.

When I1BM Corp. made its first venture into the debt market last month,
saying it planned to offer $1 billion in debt securities, industry observers
said the borrowing confirmed the tremendous demand for the new 4300
computers. They also saw the move as an indication that 1BM is expand-
ing production in preparation for the announcement of the top-of-the-line
H series. . . . Texas Instruments Inc. plans to begin building in 1981 a
600,000-ft> plant on 113 acres in Colorado Springs, Colo. It will be
operated by the Equipment Group, which handles most of the Dallas
company’s big Government and military contracts.
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TRY THE 4K RAM
YOU DON'T HAVE
TO RETURN.

ket: 150 ns. Look ‘'em over.

you need, and buy it with
confidence from Electronic
Arrays. 550 East Middlefield
Rd., Mountain View, CA
94043, (415) 964-4321; Phil-

Reliability spells the difference between “just an-
other commodity RAM” and the EA 2114 IK x 4
static NMOS RAM. Reliability built-in with extra
heavy lead frames that shunt more calories of heat
away from your chip. Or IC circuitry painstakingly
designed to provide =10% power supply tolerances.
It’s this kind of reliability that gives you more usable
parts at incoming inspection, and measurably fewer
field problems in your finished products.

There’s more. The EA 2114 comes in a variety of
access speeds, including one of the fastest on the mar-
| Part Number | Access Time |

Then pick exactly the RAM |

|EA2I4L | 450nsec
| EA 2114L-30 | 300 nsec
| EA 2114L-25 | 250 nsec
I EA 2114L-20 | 200 nsec

EA 2I4L-15 | 150nsec
adelphia, (215) 643-1447; Chicago, (312) 858-8508.

- =

ELECTRONIC ARRAYS.

RAMs.QUALITY RAMs.
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Bourns adds a
National’s adjus
regulators.




levo

Boumms' MFT™* Trimmer/
Resistors are made and 100%
tested for National’s three-
terminal adjustable regulators.

Used together, they allow you
to set a precise voltage with infi-
nite resolution. By simply turning a
screw, you can set it between 1.2 and
37 volts with outputs up to 5 amps.

Once set, it’s locked.

Adjustable regulators offer line and ,
load regulation that are far superior to fixed
regulators. So you gain a lot in performance.

And each regulator is 100% burmed-in to
insure that you get that performance.

By using the Bourns MFT Trimmer/
Resistors, you cut the total parts count, pick up
a little board space, and eliminate having
to mess with different resistors Vin
for different designs.

Assembly is another plus. Since the
trimmer/resistors come in DIP pack- I
ages, they can be machine inserted.

For more information on the trimmer/
resistor and adjustable regulators that were made
for each other, send us the coupon below.

We think you'll agree that voltage regulators have
taken a turn for the better. T

demsarke of Bwerns, Ine

v out

] R2

R1
N et

1

National Semiconductor
2900 Semiconductor Dr. M/S 16520, Santa Clara, CA 95051

I I
I Matching the #1 in linear with the #1 in trimmers sounds good to me. I
| Tell me more about: |
National's Adjustable Regulators
| O1'% amp(LM317/337) O3amp(LM350) |
I 0O 5amp (LM338) I
Bourns’ MFT™ Trimmer/Resistors
| O Mil-Temip(7105A-AT2-502) O Commercial (7105A-AT7-502) |
I O Screwdriver (I can always use an extra.) I
I I
I I
I I

Name Title
Company

Address

City State Zip

E10/11 9- 25

% National Semlconductor
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Ra

eon
Linear ICs

give you more . . .

Raytheon Linear ICs offer you
more . ..

We've been supplying high reliability
linear ICs for commercial, industrial,
military and aerospace use with a
constant emphasis on quality.

Op Amps with
a bonus

Raytheon was the
first to offer guar
anteed AC perfor-
mance and the
first to have a true

741 type quad op
amp—the 4136.

Audio require-
ments are no

problem with Raytheon
high speed, low noise, op amps. In
single, dual or quad, we can meet
your toughest requirements.

The Analog Wizard

Our RC4200
Analog Multiplier
is a multifunction
high-accuracy de-
vice with complete
compensation for
non-linearity, the
primary source of
emor and distortion.

The RC4200 can be used to multiply,
divide, square, square root and in
applications like RMS-to-DC conver-
sion, AGC and to modulate or
demodulate.

40 Circle 40 on reader service card

VFCs for
all occasi

The 4151 was the first multi-
function VFC offered by Raytheon.
The 4152 has expanded capability,
and the 4153 put LSI technology to
work, making precision analog-to-
digital interfacing an economic
reality.

38510 QPL Parts
from stock ’ 2

Our on-going 38510 program and
our new facility make us one of the
most modern and capable sources
for your Hi-Rel needs.

We have QPL'’s for the LH2111DM
dual precision comparator and the
RM4156DC high-performance quad
op amp.

Make the move
to quality

Specify Raytheon Linear ICs on your
next project. We deliver quality and
reliability, making your product last
longer and perform better.

Linear Products

OpAmMpS ...........c....... 74
Comparators ................ 12
Voltage Regulators ........... 10
Voltage References ............ 8
Line Drivers & Receivers ....... 4
VFCs ... 3
Timers........cocvevviiieennn. 2
Wideband Amplifier............ 1
VCOS.....oiiiiiiiinennnnnnnn 1
FSK Demodulator............. 1
Tone Decoder ................ 1
Analog Multiplier .............. 1
X-PointAmay ................. 1

Volume
Availabilty

Get the facts for yourself. Give
us a call today. Raytheon Company,
Semiconductor Division, 350 Ellis
Street, Mountain View, CA 94042.
(415) 968-9211.

Semiconductor Division
Electronics/October 11, 1979
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Nogy and business

Signal processor
for speech synthesis
Is programmable

by William F. Arnold, Palo Alto bureau manager

Chip set will work with variety
of vocal tract models;

system to which it belongs
converts text to speech

No doubt about it: speech synthesis is
rapidly becoming practical, thanks
to the application of large-scale inte-
gration. The latest example is Tele-
sensory Systems Inc.’s realization of
a programmable digital signal pro-
cessor in two LSI chips.

Because it is programmable, the
PDSP will simulate a variety of math-
ematical models of the vocal tract,
such as linear predictive coding and
formant coding. It will be part of a
text-to-speech system producing as
many as 200 English words a
minute, primarily for blind persons.
It could also vocalize computer
outputs and be used in telecommuni-
cations systems.

System. The Palo Alto, Calif.,
firm’s system begins with an optical
character reader that produces an
ASCIli-formulated text. A micropro-
cessor-based module converts this
character stream into phonemes,
byte-encoded basic elements of
speech, at a rate of several thousand
bytes a minute. A second micropro-
cessor (the “host” in the figure)
translates the phoneme string into a
sequence of control parameters for
the vocal tract model in use.

In real time, the PDSP [Electronics,
Aug. 31, 1978, p. 116] uses intricate
algorithms to provide subtle speech
characteristics, says James Caldwell,
project leader for the maker of elec-
tronic products for the blind. Its
output goes to a digital-to-analog

Electronics /October 11, 1979

converter and then to a loudspeaker.
The first chip, the control unit in the
figure, is a high-speed data-transfer
and buffer unit that also synchron-
izes the data stream for the second
chip, the arithmetic unit. Caldwell
notes that “a vocal tract model is
essentially a programmable filter
capable of approximating the fre-
quency response of the human vocal
tract,” so the arithmetic chip is in
effect a specialized programmable
digital filter.

“Every 100 microseconds it pro-
duces one 10-bit sample of the

speech waveform,” he says. This
translates into 10,000 samples per
second and yields a speech signal
bandwidth of 5 kilohertz. It is possi-
ble to add a second arithmetic chip,
enabling the PDSP to handle more
complex vocal tract models.

Another. The chip set is not the
first LSI voice synthesizer—Texas
Instruments Inc., for one, has its
three-chip set [Electronics, Aug. 31,
1978, p. 109]. But the TI synthesizer
is not programmable, working only
with linear predictive coding.

Telesensory Systems expects to

ARITHMETIC UNIT
F 7
—
E 1=l [, .|= = I ) = 01GITAL
selyl | 2| al [ 12] | |2 2 TO-ANALOG jusssip-
=812l |E3)2 SRR s CONVERTER
=S E9
=1 o = w -4 = @
= o« = =
s +
- RANDOM-ACCESS- SERIAL
¢ MEMORY INTERFACE [*+*] CONTROL INPUT/OUTPUT
< ——
5.76-MH2
['II]I] CRYSTAL
T ~9
OSCILLATOR E—— I |
CONTROL 1 | |
| OPTIONAL |
HANOSHAKE NOISE Pl
CONTROL GENERATOR SERTRL | |
g * s "
2 CONTROL IMPULSE UTEUT; |
REGISTERS GENERATOR !
) | I
I I
RAM INTERFACE L. __4
CONTROL UNIT

Synthesizing speech. Working with a host microprocessor, Telesensory Systems two-chip
digital signal processor produces speech from phonemes encoded from a text.
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see silicon in December from a
supplier Caldwell will not identify.
The chips will be in standard n-
channel MOS for its speed and densi-
ty, although details such as chip size
and cost remain secret.

Caldwell does report that the PDSP
chip set will replace about 900 small-

and medium-sized integrated parts
on the breadboard, or about 100 or
more off-the-shelf parts, “which
would be costly and use a lot of
power.” Once the chips are realized,
he expects something over a year to
elapse before the text reader is intro-
duced. -William F. Arnold

Companies

AMI backing off from V-MOS process,
will push n-channel, C-MOS products

After several years of trying to build
its dense but tricky vertical-groove
MOS technology into a leading-edge
process, American Microsystems
Inc. has abruptly decided to turn to
mainstream technology for growth.
v-MOS will take a back seat to
complementary-MOS and n-channel
MOS processes and will be used only
in AMI’s lucrative custom work, its
signal-processing peripheral device,
and probably some microprocessor
logic-support circuits.

“v-MOS had much more limited
applications than we thought,” says
Carm Santoro, vice president for
microprocessors and memories,
which are most of the Santa Clara,
Calif., company’s standard parts
business. Although v-MOS is a good

o —

logic technology, it has limitations in
high-speed memories and cannot
turn out erasable programmable
read-only memories, he claims.

So long. The only v-MOS memory
AMI is now making is a 64-K ROM
for a Ford dashboard computer.
Gone are a series of static random-
access memories such as the 4-K
2147 and 2148 and a 16-K model in
development.

Gone also is T.J. Rodgers, cred-
ited with being the guru of v-MOS
[Electronics, Oct. 27, 1977, p. 94].
Rodgers maintains that his develop-
ment work clearly demonstrated that
V-MOS matches state-of-the-art n-
channel MOS in speed and perform-
ance. “It’s an excellent memory
technique and perhaps a little bit

Downgraded. The fate of V-groove MOS lies in limbo as American Microsystems retrenches.
The relatively costly process proved unprofitable for commodity memory products.
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better in random logic,” he says.

However, others view v-MOS dif-
ferently. “From the beginning, we
didn’t see it as a viable technology
compared with H-MOS or other n-
channel technologies,” says Handel
H. Jones, vice president of Gnostic
Concepts Inc.,, a market research
firm in Menlo Park, Calif. He
approves AMI’s move: “It should give
them additional capacity and fund-
ing to get back on the right course.
It’s been a big cash drain.”

But a semiconductor marketing
manager from a competing firm
surmises that AMI has not had the
resources to develop both v-MOS and
advanced n-MOS. “Unless they’ve
kept up with scaled n-channel,
they’re going to have trouble bring-
ing competing products into the
marketplace,” he says.

Insiders report that v-.MOS moved
too quickly from development to
production, without enough testing
and failure analysis. Also, it is about
25% more expensive a process than
is, say, H-MOS, they claim.

In this year’s first quarter, the
process broke even on the production
lines, but then it went through a
yield bust that was “long, hard, and
expensive to fix,” recounts one
insider. Totting up development and
manufacturing costs estimated to be
close to $12 million, management
decided to throw in the sponge.

“Qur standard products ran coun-
ter to what the company is good at,”
Santoro says. “We were trying to do
what everyone else is doing, instead
of what we do best.”

Plans. Major strengths, he feels,
are making logic parts in finely
honed standard processes and re-
sponding quickly to market demands
built up from the custom business
that will be 75% of the firm’s $100
million business this year. With the
downgrading of vV-MOS, microproces-
sors will take priority.

A block-structured family of n-
MOS parts built around an 8-bit
central processing unit should sur-
face in 1981. Also planned is a fami-
ly of c-MOS uncommitted logic or
gate arrays for processing and tele-
communications, as well as C-MOS
microprocessors. -William F. Arnold
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Photovoltaics

Motorola pulls
square ingots

Since the bulk of the cost of a silicon
solar cell is in the cost of the materi-
al, various techniques, such as the
use of square ingots, are under study
to get the most silicon for the money.
Motorola Inc. is putting a new twist
on Czochralski crystal-pulling to
grow single-crystal ingots that are
not quite square, but “we intend to
get there,” vows E.David Metz,
director of the Phoenix research and
development laboratories of the
Semiconductor Products Group.

Square slices are sought for better
solar collector packing. When round
disks sliced from the usual cylindri-
cal ingots are butted as close as
possible on a solar panel, roughly
25% of the surface is bare of the
energy-converting silicon material.

Of course the circles can be cut
into squares for full coverage, but
that means about 25% of the silicon
is wasted. It cannot be thrown back
in the melt because it is usually
contaminated by that time.

Square die. Motorola uses a
square die that acts as a thermal
shaping device; the temperature
zones on the melt surface are squar-
ish. These zones, called isotherms,
encourage the growing crystal to
solidify into a square. Hence the
ingot assumes a squarish cross
section as it passes through the die as
it is pulled from the melt.

Also, Motorola places the seed
crystal with its (100) plane face
down in the molten silicon. This
orientation encourages growth of the
cubic lattice structure that helps
form a square ingot.

Motorola does not let the growing
crystal touch the sides of the die,
because the ingot must be rotated
for even growth and distribution of
any impurities present in the melt,
says Metz. In contrast to the
uniform rotation used to fashion
cylindrical ingots, Motorola uses
quick 90° turns,

The ingot remains stationary and
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Going square. Motorola is getting close to square silicon ingots (left). To achieve perfect
square growth, the thermal temperature zones in the melt must be square (right).

aligned with the square die for about
15 seconds while it grows corners
and sides. Then it undergoes a 2-s
90° rotation so as to be in line with
the square die again for continued
growth. This process continues until
completion, and Metz says it takes
about the same time to grow the
square ingots as the round ones.

One challenge of the technique is
the composition of the die material.
Metz will say only that it is not
metal but has the ability to react
quickly to temperature changes in
the melt. It still reacts too slowly to
facilitate growth of a perfectly
square ingot. “If at 1,400° we could
control the [die] temperature to
within a tenth of a degree, we’d have
the problem licked,” he adds.

Single crystal. One of the advan-
tages of Motorola’s scheme is that
the resulting ingot is of single-crystal
material, like any ingot pulled with
the Czochralski method. Some com-
panies dump molten silicon into a
square mold to cast blocks of silicon
(Electronics, July 10, p.110, and
Oct. 26, 1978, p. 68]. But this tech-
nique produces polycrystalline sili-
con with a lower solar-energy con-
version efficiency.

Another approach is to pull thin
silicon ribbons [Electronics, Oct. 27,
1977, p.41]. But this demands
complicated machinery, and the rib-
bons are not always single crystals.
Therefore, Metz feels justified in
predicting that the Motorola method

“will be an efficient way to produce
large-area solar cells.”

Motorola’s ingots are presently 2
inches on a side, and it intends to
double that. Moreover, if the tech-
nique is perfected for photovoltaics,
it may eventually be used for logic as

well. -John G. Posa
Communlications
Solid-state crosspoint

switches with light

With switching circuits going solid-
state, makers of telephone equip-
ment are looking for optoelectronic
control of these matrixes. Just such a
scheme is showing up in a system for
offices with 5 to 75 handsets.

Optoelectronic control ensures
that no noise is coupled between
signal and control lines, because they
are electrically isolated. Such ar-
rangements are under study for the
large switching matrixes found in
phone company central offices [Elec-
tronics, March 1, p. 41].

In the new system, the intercon-
nect portion uses a microprocessor-
controlled solid-state switching ma-
trix, says Thomas E. Feil, director of
engineering for the manufacturer,
Interconnect Planning Corp., New
York. “The switching crosspoints
each have silicon controlled rectifier
chips, which are activated by a single
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Light switch. Solid-state crosspoints (tinted) contain two SCRs and an LED controlled by a
CPU. When the LED switches the SCRs to conduct, phone links are established.

light-emitting diode,” he says.

To connect any phone in the
system to another, the central pro-
cessing unit in the figure pulses the
anode high and the cathode low in
the associated crosspoint’s LED. This
causes the two.SCRs to latch, which
in this setup means that both change
from nonconducting to conducting.

Immediately, the CPU latches the
crosspoint associated with the called
phone onto the path. It clears the
link by momentarily interrupting the
current flow from the link control.

Easy match. Because the optoelec-
tronic crosspoints operate at low
impedance levels, they can be con-
nected to the rest of the low-imped-
ence telephone circuitry without the
matching devices necessary with pre-
vious solid-state switches. Since
there is no signal loss due to imped-
ence mismatch, amplifiers are elimi-
nated, and thus the sending and
receiving capabilities of each phone
are more uniform with those of all
the others.

The crosspoint was designed by
Feil, whose engineering background
facilitated his work with Ed Rodri-
guez of Theta-J Corp., Woburn,
Mass., to integrate the circuit onto a
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chip. The integrated circuit fits into
a six-pin package insertable on a
printed-circuit board. Theta-J builds
similar optoelectronic devices for
relay applications.

For now, the IC is built to switch
the incoming pair of wires to one
outgoing pair, but Feil says he is
studying a one-by-four crosspoint
chip, which would connect the
incoming pair to a total of four
systems. Development and produc-
tion costs of the one-by-one cross-
point IC were such that it is put into
the system for about $1 each, he
says. -Harvey J. Hindin

Software

Chip would decode
enciphered orders

A novel solution to the problem of
software piracy is just emerging
from the patent office: a micropro-
cessor that executes enciphered pro-
grams. The proposed cryptomicro-
processor, as its inventor is calling it,
has a circuit that deciphers each
encoded instruction as it is being

fetched for execution.

Software pirates would be unable
to alter, disassemble, or copy the
deciphered instructions because the
processor would not yield them, says
inventor Robert Best, a Seattle,
Wash., programmer and systems
analyst. No chip yet exists; in fact,
he is looking for a manufacturer
interested in developing one.

More software. By eliminating
piracy risk with a relatively simple
solution, the cryptomicroprocessor
should encourage investment in pro-
prietary software, Best predicts. A
notable example would be programs
for personal computers, an area
where data-encryption devices are
becoming available [Electronics,
Sept. 13, p. 42].

An enciphered program is exe-
cuted only by a cryptomicroproces-
sor with a matching decryption key.
It cannot be executed by micropro-
cessors lacking the key nor can it be
disassembled for use in competing
software products.

“One of the encryption methods
possible, a polyalphabetic substitu-
tion cipher, is not intended for abso-
lute secrecy, just to make decryption
of the encoded program not worth
the bother,” Best says. The decryp-
tion uses ‘“several small tables of
randomly generated bits stored on
the processor chip. Each deciphering
cycle overlaps a bus addressing
cycle, so additional clock cycles are
not required. This may permit cryp-
tomicroprocessors to be competitive
in performance with conventional
microprocessors.”’

DES encryption. For more protec-
tion, cryptomicroprocessors may ex-
ecute programs enciphered in 8-byte
blocks using the data encryption
standard [Electronics, June 21,
p. 107]. Although the DES requires a
minimum of 16 clock cycles (using
random logic) and is therefore rather
slow compared with polyalphabetic
methods, it has the advantage of
established credibility.

In the figure, DES is used in the
deciphering circuit and is controlled
by a decryption key from the
program- and data-key blocks. This
key is different for each block
because the bus is exclusive-ORed to
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Mum. Instructions cannot be read out of the cryptomicroprocessor. Each enciphered
instruction is deciphered as it is fetched into the instruction queue for execution.

the program and data keys.
“Cryptomicroprocessors should
not be confused with data encryption
chips [Electronics, June 21, p. 117},
which are used for secure data
communications,” Best says. “Un-
like enciphered messages, which are

ultimately deciphered for disclosure,
an enciphered program is deciphered
by a cryptomicroprocessor solely for
execution within that processor and
is not disclosed to anyone.” He will
deliver a paper on the concept at
Compcon ’80. -Harvey J. Hindin

Test equipment

Fast units use emitter-coupled logic parts
to handle LS circuit testing

With large-scale integrated circuits
proliferating, two members of the
test community are ready to talk
about general-purpose test systems
that are fast enough to characterize
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these and next-generation ICs. Fair-
child Camera and Instrument Corp.
is unveiling a machine able to test
with clock rates of 20 megahertz and
higher, and Japan’s Nippon Tele-

graph and Telephone Public Corp.
has an even faster system for its own
use.

At the Oct. 23-25 Semiconductor
Test Conference in Cherry Hill,
N. J., Fairchild’s Test Systems
group will put its new Sentry series
20 through its paces. The 20 can do
limited testing at speeds of up to
40 MHz—*"a conservative figure,”
according to Mike Gillette, market-
ing manager for LSI products at the
San Jose, Calif., group. Selling for
around $600,000 with two 60-pin
test heads, it will start moving onto
production lines in the beginning of
next year.

Faster. Also at the conference,
NTT researchers will describe a
system made for them by Takeda
Riken Industry Ltd. Like the System
20, it relies on high-speed emitter-
coupled-logic parts for its perform-
ance.

The Japanese tester (see ‘Fast
NTT tester has many pins,” p. 46)
tops Fairchild’s in speed (100 MHZ)
and cost (about $2 million) —but it
is not for sale. However, industry
observers note that Tokyo-based Ta-
keda Riken has discussed similar
systems in the past and will likely
come up with a product.

There is no doubt that such
machines will be welcome, in spite of
the high cost involved. “Some micro-
processors (Digital Equipment
Corp.’s LSI-II and Ferranti Ltd.’s
F100L, among others) are clocking
input/output in excess of 10 MHz,
and some of the new RAMs (the 2147
and 2148, for example) are reaching
speeds of 40 MHz and above,” says
Fairchild’s Gillette. “Most general-
purpose LSI test systems don’tshave
the ability to produce test rates in
excess of 10 MHz.” Exceptions are
dedicated memory systems, which
typically test at about 25 MHz.

To gain the series 20’s speed —
20 MHz with a full 60 pins and 40
MHz or more with 30 pins—the Test
Systems group uses 100,000-gate
ECL parts supplied by the Semicon-
ductor Products group. Such parts,
which include registers, latches, and
line receivers, slash gating times by
an order of magnitude compared to
the TTL parts that earlier Sentry VII
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Fast NTT tester has many pins

The Musashino Electrical Communications Laboratory of the Nippon Tele-
graph and Telephone Public Corp. decided on separate input/output chan-
nels, rather than combined ones, for its 100-megahertz tester. This setup
contributes to the unit's extremely high speed because it eliminates time-
division |/0 multiplexing.

The NTT system can be expanded to as many as 384 channels in groups
of 64 (32 input and 32 output). Researchers point out that the division of
channels by function does not severely limit the system’s usefulness since a
pin count of more than, say, 120 is not likely for some time to come.

Two types of extremely high-speed ICs developed by the lab provide high
performance where it is needed most. In the sequential pattern processor,
which has a depth of 32-K words of 192 bits each, 1-K emitter-coupled-logic
random-access memories with an access time of 7.5 nanoseconds are used
as a two-way, interleaved cache memory. Six other key circuits have as their
basis a 200-gate master slice developed as an arithmetic and logic unit and
shifter in electronic telephone exchanges. In addition, hybrid circuits
designed around microwave transistors are used in the test stations. Further
boosting throughput is the extensive use of pipelining.

The overall control of the system is in the hands of a 32-bit control
processor, overseen by a supervisory processor. The control processor
communicates with all other parts of the system by a 1-MHz bus; communi-
cation within these parts, which are functionally independent modules, is by
100-MHz buses. Different modules with ditferent levels of performance have
been developed s0 a user can tailor the system to his own needs, adding

multiple test stations, for example.

-Charles Cohen

and VIII systems used.

The series 20 also has a larger
memory than those systems, thereby
boosting throughput because the
complex test programs can be run in
larger blocks. Its testing manager,
an FST-2 general-purpose computer,
has a directly addressable semicon-
ductor memory of 96-K 24-bit words,
expandable to 196 K. For program
store, it has a 4-K cache memory,
expandable to 16 kilowords once
16-K random-access memories are
available in sufficient quantities.

Unlike earlier Sentry systems
(and most competitive systems), the
series 20 has 16 timing generators
rather than 8. Furthermore, these 16
different timing groups can be
switched on the fly, that is, after
each clock cycle. “This increases
testing flexibility, needed for some of
the new microprocessor chips with
their very exotic timing schemes,”
Gillette explains.

This flexibility, combined with the
basic 20-MHz testing rate, should
help Fairchild Test Systems extend
its lead, at least temporarily, in the
LsI testing field. A spokesman for
Tektronix Inc.’s Measurement Sys-
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tems division in Beaverton, Ore.,
notes that its S-3270 automated test
system *“by comparison has limited
flexibility at full 20-MHz testing,”
but “we are not standing pat,” he
adds. -Bruce LeBoss

Microprocessors

Chip emulates 8085,
has Z80 instructions

It’s hardly uncommon for semicon-
ductor manufacturers to emulate
popular parts, but National Semi-
conductor Corp. is going to emulate
two of them in one microprocessor.
In November, the Santa Clara,
Calif., company will begin offering
samples of a processor, using its new
high-density complementary-
MOS process, which is built around
the architecture of Intel Corp.’s
8085 and executes the instruction set
of Zilog Inc.’s Z80.

The NSC800 “combines the best
of both worlds,” claims Anne Wag-
ner-Korne, marketing manager for
low-power microprocessors. “The

8085 increases the level of function-
ality with its multiplexed address
data bus, so we gain additional
pins.” Thus, National can add a
clock generator, multiple interrupts,
and other functions on chip. In
contrast, ‘“the Z80 has a standard
bus structure, but we pick up the
best mid-range instruction set (really
a superset of the 8080).”

Shot. Consequently, National be-
lieves that the combination, coupled
with its advanced P2-MOS techniques
gives it a direct shot at “applications
where you have to have a C-MOS
microprocessor but need the per-
formance of the 8085 or Z80,”
Wagner-Korne says. One of the
company’s targets is RCA Corp.’s
1802, the most widely used C-MOSs
microprocessor.

Looming on the horizon is Mitel
Corp.’s C-MOS version of Motorola’s
6802 microprocessor. Also coming is
RCA’s planned 8085 in silicon on
sapphire, which Wagner-Korne con-
siders closest in performance to the
NSC800.

Stacked up against available 8-bit
processors, the 800 offers the same
power dissipation as the 1802—0.1
watt at 5 volts—whereas the Z80,
8085, and 6800 are in the 2.5-to-
2.8-w range. Maximum cycle time is
400 nanoseconds; minimum is
250 ns, the same specifications as for
the Z80. The 8085 and 1800 have
slightly better cycle times, whereas
the 6800 takes about twice as long.

Making possible this nearly
n-MOS performance is the
P2-MOS process, which borrows some
advances of n-channel like scaling
and planar approaches, according to
George Simmons, C-MOS process
development. The double polysilicon
brings some density improvement
although parts in the 4-micrometer
geometry range are about 20% less
dense than n-MOS parts, he says.
However, Simmons allows that it is a
more complex process than Nation-
al’s X-MOS variant of scaled n-MOS.

National is aiming the 800 at “the
25% of the mid-range designs that
could benefit from the lower power,”
Wagner-Korne says. Also, “there’s
an outrageous variety of hand-held
devices in such markets as acoustic
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storage for micros.

It costs like a tape, but
thinks like a disk.
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Digital’s 512Kb TU58 cartridge ta In Europe: 12 av. des Morgines,
subsystem. At $562 in 100’s, it’s priced like 1213 Petit- Lancy/Geneva. In Canada:
a tape device. But with random-access Digital Equipment of Canada, Ltd.
block addressing, and EIA serial interfac- I ) k the mini
ing, it's like no other tape drive on the t took the minicomputer company
e to make micros this easy.

That's because the TU58’s controller
board has a built-in MPU that makes it
think like a disk. It reads, writes and
searches for data in blocks, instead of
running serially through the whole tape
like conventional systems. And the

TU58'’s small size — the board measures
just 5.2 x10.4” (13.2 cm x 26.5 cm) —
makes it easy to design into your product.
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analysis and geological surveying.’
At the low end, the chip would fit
well into process-control applications
where the environment is noisy and
hot and limited space precludes a
fan, she adds.

The company is marshalling its
P2C-MOS attack complete with sup-
port circuits that parallel the 8085’s
support. Quickly following the 800
central processing unit will be the
830 read-only memory and in-
put/output controller and the 810
that will combine 1/0 control, timer,
and random-access memory. Wagn-
er-Korne hints that in six months
there could be an 820 communica-
tions chip, along with direct-memo-

ry-address, arithmetic, and other
chips. Integrating the 800, 810, and
830 on one chip also is a possibility,
she continues.

To aid acceptance of its P--MOS
800 family, National already is
offering samples of the NMC6504
4-K-by-1-bit static RAM and the
NMC6514 1-K-by-4-bit partner and
is bringing out versions of eight stan-
dard C-MOs gates, inverters, and
other interface chips that are three
times faster.

The company has seen first silicon
on the NSC800 and expects to be in
production during the second quar-
ter of 1980, according to Wagner
Korne. -William F. Arnold

Memories

Laser-based optical storage system uses
fixed media, revolving record/read setup

A new laser-based optical data-stor-
age system appears ready to give
video disks a run for their money.
Developed at Battelle Memorial
Institute’s Northwest Research La-
boratories, the scheme promises low-
er cost, higher density storage, and
faster bit transfer rates than disks
are delivering.

Using a variety of fixed storage
media, both permanent and erasable,
the system can store up to 625 mega-
bits per square inch in the form of
dots 1 micrometer in diameter and 1
um apart. It records and reads out
this data by a spinning wheel.

Depending on the storage me-
dium, the price of storage runs from
less than a tenth of a cent per mega-
byte to something under a penny. In
contrast, one well-placed source fig-
ures disk-stored data would cost
about 10 cents a megabyte [Electron-
ics, Sept. 27, p. 97]. Densities for the
laser-based disks are 160 to 180
megabits/in.?

All the applications touted for
video disks—from home digital vid-
eo and audio to bulk data storage —
can be served by the new technique,
according to its developer, James T.
Russell, staff scientist at the Rich-
land, Wash., labs. The system can be

built to write data as well as simply
read it, a step that developers of disk
systems also plan to take.

Despite the performance claims,
Russell has worked to keep the hard-
ware and software costs low. He
figures the worst-case cost to pro-
duce a home video-playback system
is $260. A more reasonable figure is
about $120—and even that is on the
high side, he claims.

Fixed. In contrast to disk systems,
the storage medium does not move, a
feature that cuts costs and simplifies
operation, Russell explains. In a
typical application, a circular record
the diameter of a doughnut would be
placed on a window in the top of a
playback system’s sealed enclosure
and its contents scanned by a laser
and photodetector system. Being
immobile, the storage media may be
more fragile than those used for
video disks, which have to endure
severe mechanical stresses as they
rotate at high speed.

But something still moves in the
new system—the spinning scanner
wheel, which is directly responsible
for its high bit transfer rate.
Mounted on the wheel is an array of
six lenses through which the laser
beam scans the data. As a result, the
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data is scanned six times per revolu-
tion, compared with a video-disk
system’s once. What’s more, the
wheel can spin faster than any stor-
age disk, since it can be made of far
tougher material.

Five types of recording media are
under study by Russell and system
licensees. They range from photo-
graphic-like film for permanent stor-
age to magnetic films and thermo-
plastics, erasable by demagnetiza-
tion and heat, to photochromic
materials that can self-erase.

Copies of some of these media
could be reproduced using a varia-
tion on contact printing at about
0.01 cent a megabyte, according to
Russell. That cost would be 10 to
1,000 times cheaper than disks.

Russell says that when potential
licensees first hear about the sys-

they tend to dou.
designed the optics
possible. )
Making the ccntcr"_’ be
opaque eliminates thésy,
rings caused by phase
spot diameter (with
angstrom helium-neon lasex
1 um with ease. The opaq
increases depth of focus,
mechanical placement of the
less critical; this helps cut costs
Battelle is interested in rese
not in marketing, and has han
that aspect over to the Digit
Recording Corp., Wilton., Conn
According to DRC’s president, Sara-
son D. Liebler, first applications will
probably be in digital data storage.
The first licencees are Fuji Photo
Film Ltd., Tokyo and the Datatape
division of the Bell & Howell Co., in

tem’s resolution and packing density,

Pasadena, Calif. -James B. Brinton.

News briefs

Wescon attendance zooms

Wescon celebrated its 30th anniversary late last month by breaking its
attendance record. An unaudited total reports better 50,660 persons visited
the 809 booths of some 450 exhibitors in the three-day show in San
Francisco. The previous record was 47,770 at a four-day session in 1966 in
Los Angeles, the alternate site, where attendance is traditionally higher. *‘If
we're in any phase of a recession, you couldn't tell it,"”” says a spokesman.

Semiconductor growth seen slowing

Next year's growth rate for U. S.-based semiconductor manufacturers should
drop to 11.1% from this year's 30.6%, predicts the Semiconductor Industry
Association, pointing to the U. S. recession as the cause. However, the SIA
adds, predicted 1981 and 1982 growth rates of 19.2% and 17.7%, respec-
tively, will push the industry near $10 billion in worldwide sales—in fact
U. S.-based chip makers appear to be retaining their two-thirds share of
world semiconductor production, largely because of their advantage in
microprocessors and related products. As might be expected, the growth
rate of discrete products is predicted to trail that for integrated circuits: a 2%
rise to 1980 sales of $1.9 billion versus 15% to $5.1 billion.

Third-graders to write programs

Beginning this month, third-graders will do homework on personal computers
at a private school in Dallas as part of a study of how children learn and how
computers can help. For the experiment, Texas Instruments Inc. of Dallas is
collaborating with the Massachusetts Institute of Technology's Logo
project—a long-term program to develop computer-based aids to educa-
tion. Tl is adapting its new 99/4 home computer [Electronics, June 21,
p. 23] to provide children at the Lamplighter School with portable learning
stations on which they can program graphics for exercises in mathematics,
geometry, and spatial relationships, as well as type and edit compositions.
After modifications, the 99/4 will accommodate the simple Logo language,
an associated text editor, and display graphics. It will also be able to store
the students’ programming activities. Furthermore, Tl will add 16 kilowords to
the computer's main memory —a capability that T may market.
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Microcomputer users and designers are presented with a continually
expanding array of processors and support chips. It is becoming vir-
tually impossible to keep up-to-date on the rapid advances of
microelectronics technology. the upsurge of components, and the ad-
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such recent entries in the microprocessor market asthe Intel 8086 and TI1 9940.
Such newcomers as the Z8, Z8000 and Am9511 will be described in the
Volume 2 Update Series.

NEW SUPPORT DEVICES

An Introduction to Microcomputers: Volume 3 — Some Real Support
Devices is the first reference book to offer extensive coverage of
microprocessor support devices, including Memory Devices, Parallel and Serial
1/0, CPU Single- and Multi-Function Support Devices, and System Busses.
Much more will ultimately be included, as the Volume 3 Update Series will con-
tain sections on Telecommunications Devices, Analog Interfaces, Peripheral
Controllers, and Display Devices and Support Circuitry.
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Both Volume 2 and Volume 3 books are published in a 9" x 7' loose-leaf for-
mat, with sturdy, three-post hardcover binders available for each. The update
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year’'s subscription series.
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Youll find
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Tektronix Microprocessor
Development Labs offer the
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perience. We test our Develop-
ment Labs thoroughly to ensure
maximum performance and
reliability. Each one provides
complete development capabil-
ity and the Tektronix commit-
ment that guarantees you’ll keep
abreast of the fast-paced micro-
processor technology.

72 Hour Burned-in
Reliability.

Every Microprocessor
Development Lab shipped from
Tektronix has been burned in at
elevated temperatures for 72
hours.

Tektronix
microprocessor
development labs.

Designed by
people on your side
of the bench.
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Factory Configured

and Tested.

Your system is configured at
the factory, then checked and
doublechecked against your
requirements and our specifi-
cations.

On-Site Installation.

Tektronix can send a
trained technician to your com-
pany to install your Micropro-
cessor Development Lab. You
don't have to worry about get-
ting the system running, since it
will be set up and ready to work
when you are.

Tektronix’ full on-site war-
ranty covers any system mainte-
nance or part replacement for
three months. Your new MDL is
guaranteed to perform at top
efficiency from the minute it’s
installed.

Service Like

Nobody’s Business.

Tektronix offers localized
support in the largest network of
MDL service centers throughout
the United States and the world.
You'll get fast on-site service,
without waiting weeks for parts
or repairs.

What’s more, Tektronix
will train your service personnel
in system maintenance and
troubleshooting. Two-week
courses are offered at various
service centers.

Week Long Design
Workshops.

Tektronix also offers work-
shops that give your design
personnel intensive, practical
results-oriented training.
Request the courses that best suit
your needs: The Microprocessor
Design Workshop, Microproces-
sor Design Lab Operations
Workshop, or the High-Level
Language Software Design
Workshop.

Your personnel can enroll
in regularly scheduled sessions
or Tektronix can schedule one or
all of these workshops at any
field location. Or even at your

company.
Full Software and

Hardware Support.

Once your MDL has been
put in place, you have total de-
velopment capabilities at your
fingertips. Everything essential
to software and hardware de-
sign is there when you need
it—from our Modular De-
velopment Language (MDL/u),
macro relocatable assemblers,
text editor and debugging
software to full in-circuit emu-
lation and real-time prototype
analysis.

Send for our free Systems
Comparison Chart and compare
our Microprocessor Develop-
ment Lab with anyone’s. You’ll
choose Tektronix because of our
unmatched breadth of support,
quality and reliability. So don’t
lock yourself into one micro-
processor vendor when in all
ways— performance, service
and training support—
Tektronix is your best choice.

Contact your local Tektronix
Sales Office, or write:
Tektronix, Inc.

PO. Box 1700

Beaverton, OR 97075

In Europe:

Tektronix International, Inc.
1180 AV Amstelveen
Amsterdam

The Netherlands

For immediate action, dial toll-
free 1-800-547-1512.

Or in Oregon call collect, (503)
644-9051.

Tektronix
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Faster and More Reliable.
The TEAC FD-50A Mini Disk Drive.

Why wait for your data, when you can SA-400. And downtime will be minimal,
have it in a flash? TEAC has improved thanks to famous TEAC reliability.
the popular mini disk drive, making it The FD-50A is designed to reduce the
faster and more reliable. Whatever your chances of data loss to a minimum.
mini disk application, the TEAC FD-50A  Write-protection circuitry allows you to

will speed your work. A direct-seek protect valuable disks from accidental
system vyields fast access times of erasure. A door lock prevents

25 ms (track to track) and 298 ms inadvertent opening of the door while
(average), which means greatly the disk is in use. And a precision
improved system throughput. The stepper motor ensures accurate, reliable

FD-50A is fully compatible (plug-to-plug head positioning. FD-50A. The fast
and mechanical size) with the Shugart Mini Disk Drive from TEAC.

TEAC

TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111

eU.S.A. TEAC Corporation of America, Tel: (213) 726-0303 eCanada R.H. Nichols Co., Ltd., Tel: (416) 661-3190 eHongkong Dah Chong Hong Ltd.,
Tel: 5-261111, 5-226258 e Australia & New Zealand Jacoby Mitchell Ltd., Tel: 6307400 e South Africa Mayfair Sales (Pty) Ltd., Tel: 011-834-2131 e Belgium
& Luxemburg Simac Electronics S.P.R.L. e Denmark Danbit, Tel: (03) 141515 eFrance Tekelec Airtronic S.A,, Tel: (027) 7536 eHolland Simac Electronics
B.v., Tel: 040-533725 eltaly AE.S.SEE. S.RL, Tel: 54.64.741-2-3 e Switzerland Wenger Datentechnik, Tel: 061-34 50 96 e Spain Ataio Ingenieros S.A,,
Tel: (215) 3543 e Sweden Scantel AB, Tel: 08-24 58 25 e West Germany & Austria nbn Electronik Starnberg, Tel: (08151) 13036
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State licensing
of engineers
opposed by EIA

ITT-Northrop team
gets FAA job
for VOR, Vortac

U. S. Investment abroad
to rise again
by 12% in 1980

Addenda
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Washington newsletter

The Electronic Industries Association is moving to oppose state licensing
of engineers proposed under a model law written by the National Council
of Engineering Examiners and being submitted to state legislatures. The
NCEE, which is composed of members of state engineering licensing
boards, wants licenses required for all those in “responsible charge” of
engineering activities, all those who are called engineers, and all those
who teach engineering in any setting.

EIA president Peter McCloskey says the association has formed an Ad
Hoc Committee on State Licensing of Engineers to oppose the “discernible
threat to the public.” Industry engineers, he points out, provide their
services not to the public but to employers who are responsible for their
products and services. Employers “are further disciplined by competition
and by numerous safety regulations imposed by all levels of government,”
McCloskey notes.

The team of ITT Avionics and Northrop Wilcox proved to be the sole
bidder on a $115 million Federal Aviation Administration program to
replace its 927 vacuum-tube radio navigation aids with solid-state equip-
ment in a five-year program. The new systems will replace the VOR and
Vortac units, whose radio signals guide pilots from one ground station to
the next. VOR —very high-frequency omnidirectional radio range—is used
by civilian pilots, whereas Vortac packages share a frequency allocation
with the Tacan military tactical air navigtion systems. The FAA estimates
it will save $27 million a year in operating the solid-state replacement
systems because of their longer lifetimes and lower power requirements.
International Telephone and Telegraph Corp.’s Avionics division in
Nutley, N. J., and Northrop Corp.’s Wilcox Electric Inc. in Kansas City,
Mo., have received an initial $78.5 million to build and install the first 586
systems, with an option for 364 later.

Majority-owned foreign affiliates of U. S. electronics companies and other
manufacturers in the Commerce Department’s “electrical machinery”
category plan to boost 1980 capital investment by 12% to $1.5 billion. The
increase marks the continued, steady rise in capital investment abroad,
which will reach $1.3 billion this year, or 23% above the 1978 level,
according to the department’s Bureau of Economic Analysis. Bureau
officials note that the 1979 investment growth figures reflect a number of
considerations, including the greater availability of capital abroad, as well
as expansion of foreign business activity and the depreciation of the U.S.
dollar in foreign exchange markets last year.

The Treasury Department will continue its investigation of Japanese
dumping of countertop microwave ovens in the U.S. market on the
recommendation of the U. S. International Trade Commission. The ITC
says imports from Japan rose to 800,000 units in 1978, a 34% market
share, from the 1976 level of 500,000, a 30% market share, although
Japan’s market share has declined in the first half of this year. . . . Exports
of measurement and control instruments, like computers, continue to rise,
generating a $607 million positive trade balance in the first half to a total
of $698 million, while imports increased only 14% to $91 million, the
Commerce Department says.
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Washington commentary

Resolving the FCC’s data-communications dilemma

Apart from its own inertia, the Federal Commu-
nications Commission’s biggest obstacle on the
road to deregulation of new data-communica-
tions equipment and services is the American
Telephone & Telegraph Co.’s 1956 consent
decree precluding its entry into any market
other than regulated communications. The FCC
clearly wants to get around the 23-year-old anti-
trust ruling and let AT&T compete along with
everybody else in this rich new market, and it
said so early in July in its Second Computer
Inquiry’s “tentative decision.” But the FcCC
doesn’t know quite how to go about deregulation
without violating the consent decree and setting
the world’s largest corporation loose to grind
down its competitors.

There was not a glimmer of guidance from
the White House last month when Jimmy
Carter made known his policy views on telecom-
munications to a Congress that is still struggling
to amend the 1934 Communications Act.
Carter’s “new policy” merely rewrote and
reheated old generalities in favor of greater
deregulation and increased competition that the
FCC has been hearing for nearly a decade.

Industry’s proposals

The most specific recommendations to the
FCC on how to cope with the problems of AT&T’s
entry into the data-communications market
came early this month from the Computer and
Business Equipment Manufacturers Association
and the Computer and Communications Indus-
try Association. Both come out strongly for
complete deregulation of all data-communica-
tions services and customer equipment and
agree that entry of AT&T or any other signifi-
cant common carrier must be done through
totally separated subsidiaries.

The FCC should note well the similarity of the
two associations’ basic recommendations, since
their constituencies are significantly different.
The CBEMA numbers 14 computer industry
heavyweights among its 38 members, including
Control Data, Digital Equipment, Honeywell,
IBM, and Univac, while the CCIA speaks for
smaller manufacturers of mainframes, plug-
compatible peripherals, and terminals. The
commission should also take note of the
CBEMA’s and the CCIA’s differences.

Where the CBEMA calls for common carrier
subsidiaries selling unregulated data-communi-
cations services and equipment to be completely
separate, with “separate officers, personnel,
facilities and books,” as well as separate financ-
ing, research and development, manufacturing,

marketing, procurement, and installation and
maintenance activities, the CCIA goes a step
further. It calls for all of these things and, in
addition, a limitation of carrier ownership to
two thirds of a subsidiary’s stock.

Rewriting the law

More important is the division between the
CBEMA and the CCIA on the issue of the consent
decree. The FCC says technical advances since
1956 have inextricably merged some aspects of
communications and data processing. Thus it
wants to proceed to propound new policies “in
the public interest,” unconstrained by the
consent decree. Otherwise, it suggests that each
new service would be subject to the years-long
regulatory process of investigation, hearings,
and rehearings that lead to the establishment of
“equitable” tariffs.

Both the CBEMA and the CCIA want to avoid
this, of course. But where the CBEMA urges the
commission to proceed with its policies, uncon-
strained by the consent decree—suggesting that
the issue will probably wind up in the courts
anyway —the CCIA urges the agency to first
adopt rigorous competitive safeguards against
AT&T’s market dominance and “then seek modi-
fication of the decree before a court having
proper jurisdiction.” The CCIA contends that *“it
is quite probable that such rigorously defined
separation would be acceptable not only to the
Department of Justice [which must be
persuaded to seek the modification], but also to
potential third party intervenors,” who might
bring their own suits to keep the FCC from
allowing AT&T into the competitive fray.

The CCIA may be the smaller and less influen-
tial of the two industry groups in this case, but it
has taken its recommendations one step further
to spell out to the FCC what it can do to achieve
its goals in the shortest possible time. The
CBEMA’s position is somewhat less developed,
but it is not far behind; in view of the differences
of opinion among some of its larger members —
Honeywell and 1BM, for example—CBEMA’s
position is probably about as well developed as it
could have been.

The FCC has now received the advice of the
two organizations whose members would be
most threatened by an AT&T entry into the
data-communications marketplace. If the com-
mission heeds that advice, its dilemma about
how to resolve the issue of full competition in
data communications could be resolved in less
than a year. For the FCC, that is but the twink-
ling of an eye. Ray Connolly
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TYPE 834P METFILM® ‘§’ CAPAGITORS

Metallized polysulfone-film section in rectangular molded
plastic case offers superior electrical characteristics, small
size, rugged construction.

Capacitance change is typically +0.25% over broad tem-
perature range of —40°C to 4-125°C.

Low dissipation factor (high Q), low dielectric absorption.
Capacitance tolerances as close as *+1%.

Write for Engineering Bulletin 2610 to
Technical Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247,

electronics
division
SPRAGUE ELECTRIC COMPANY

Circle 251 on reader service card
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THE MARN OF RELIABIITY

a subsuhary of GIK Technologees

TYPE LP66 METALLIZED
POLYCARBONATE GAPACITORS

Exceptional capacitance stability, long life expectancy, low
dissipation factor, low temperature coefficient, high insuia-
tion resistance.

Space saving wrap-and-fill tubular construction.

Write for Engineering Bulletin 152B to
Technical Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247

450 151R1
electronics SPIIIIGUE
division THE MARN OF RELIABIITY

SPRAGUE ELECTRIC COMPANY 2 subsiauary of GK Technologees

Circle 252 on reader service card

TYPE 1940 MIDGET® CAPACITORS
N . N

Solid-electrolyte tantalum capacitors in 8 different sizes
ensure most efficient use of substrate space in hybrid circuit
layout.

Smallest size, tiny .100” x .050” x .050”, has capacitance
range to 2.2 xF @ 4 WVDC . . . larger chips have values
to 100 x«F.

Compatible with mechanized hybrid circuit assembly equip-
ment.

Epoxy encapsulant completely covers capacitor element
minimizing undesirable parametric changes/failures.

Operating temperature range, —55° C to 4-125° C.
Write for Engineering Bulletin 3534 to

Technical Literature Service, Sprague Electric Co.,
35 Mashall St., North Adams, Mass. 01247.

ASEM143 R

THE BROAD-LINE PRODUCER

THE MARK OF RELIABILITY |

OF ELECTRONIC PARTS
a subs«iary of G("oe':\obg.u

Circle 253 on reader service card

TRIGATE™ PULSE TRANSFORMERS

‘%, m.‘.
2,

//(\/*?FT 12
////// ype

Dependable enough for industrial equipment, yet priced for
high-volume commercial use.

Balanced pulse characteristics and energy transfer, mini-
mum saturation effect, fast pulse rise time, increased cur-
rent capability, improved energy transfer efficiency.

Variety of turns ratios available with line voltage ratings to
240 VAC or 550 VAC. Operating temperature range,
—10°C to 4-70°.

Plug-in design, protected by thermoplastic sheath. Axial-
lead and pre-molded designs also available.

Write for Engineering Bulletin 400038 to
Technical Literature Service, Sprague Electric Co.
35 Marshall St., North Adams, Mass. 01247.

THE BROAD-LINE PRODUCER

THE MAaRK OF RELIABIITY

OF ELECTRONIC PARTS
a subsinary of G Technologies
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A report on electro optics:
For optical communications.

RCA offers a
systems approach
for fiber-optics data
transmission.

More and more companies are
turning to fiber-optics for data
transmission.

For many, it's a completely new
technology and start-up problems
can be immense.

RCA has a solution: Consider one
of our prepackaged digital data link
systems.

Complete compactmodules.

RCA data links (below) are
complete transmitting/receiving
units, each measuring only 3.5 cubic
inches. Everything you need is pre-
assembled.

Applications include: secure data
transmission, high voltage optically
isolated systems, computer inter-
face, or process control systems.

High-speed transmission.

A high-speed gallium aluminum
arsenide IR emitter together with a
TTL gate and a gallium aluminum

arsenide LED modulator forms the
heart of the transmission module.

The emitter chip is an edge
emitting design with a small source
size, for optimal coupling with fiber-
optic materials.

On the receiving end, a fast
response RCA P-I-N photodiode

Transmitter Receiver
Digital
ga(a | Transistor- Optical ] ;5\1
in transistor connector — Transistor-
—_—— logic || | transistor —
buffer | [ | | logic -5V
>~ —_— ] | buffer —
+5V l_ ; - PN L 1 Digital
| Fiber-optic “pigtail L] LﬁodeJ data
Ga Al As light ‘ Light | — o
emitting diode | out in S S
modulator LED
] Threshold
analog deteqtion +Vbias
amplifier circuitry —
Ground — e
f Ground

drives a signal analog amplifier to
reproduce TTL compatible output
signals.

Customized systems.

RCA offers a choice of four
variations on the data link system
(see chart below).

All four types can be modified to
meet almost any specialized require-
ment, which enables the designer to
pick the right sensitivity and band-
width for his application.

Orwe cangoonestepfurtherand
custom engineer your system from
the ground up.

RCA's expertise in electro optics
and our wide range of proven compo-
nents (IR emitters, injection lasers,
P-I-N and avalanche detectors) is
your assurance we can get the
job done.

Typical performance characteristics.

RCA Transmitter Receiver Receiver Allowable
system power output,” NRZ, sensitivity, loss,
type B microwatts __rma’ggits/ﬁc. microwatts"* decibels**
C86003E 100 20 0.50 i -23
C86004E 100 5 0.25 -25
C86005E 100 2 0.10 -27
_38{5_01 2!5 40 20 0.50 -20

*Minimum. **Bit error rate 10 9.
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A full range of
emitters and lasers
designed for efficient
coupling.

If you decide to design your own
fiber-optics transmission system,
picking the right package can be just
as critical as emitter performance.

That's why it pays to design your
module around RCA components.

RCA offers a full line of IR
emitters and CW lasers optimized for
optical communications. In a variety
of packages designed for low light-
loss coupling to fiber-optic cables.

With output “pigtails.”,

If you want to be sure of
maximum coupling efficiency,
letus doit.

RCA offers both IR
emitters and injection lasers
with integral fiber-optic “pigtails.”

Our C86002E CW injection
laser, with optical feedback,
features an internally mounted
P-I1-N photodiode. The photo-
diode is positioned so that
current is proportioned to the
laser output. This feature with
the use of an external feed-
back circuit controls laser
output stability over a wide
temperature range.

RCA gallium aluminum
arsenide CW lasers include the
C86010E which produces 1.0 mW
(minimum) CW output power with
Siecor 112 cable, and the C86007E
rated at 2.0 mW output (minimum)
using DuPont PIFAX cable. Both
exhibit a typical radiant flux
of 820 nm.

The C86008E and C86009E
gallium aluminum arsenide IR
emitters also have integral fiber-
optic cables. They exhibit a typical
rise time of 3 ns and a typical
frequency response of 150 MHz.

With removable caps.

The RCA C86017E and
C86018E high-speed gallium
aluminum arsenide IR emitters are

edge emitting devices with small
source sizes and removable
protective caps.

With the caps off, the
fiber can be coupled close
to the surface of the source,
thus virtually eliminating light-
loss. Output performance for
the C86017E is 3 ns typical
rise time, 50 MHz typical
frequency response. For the
C86018E 8 ns typical rise time,

100 MHz typical frequency response.

Also available with removable
cap (on special request) is the
C86000E low threshold gallium
aluminum arsenide injection laser.
The “stripe contact” emitting surface
of this device limits output radiant flux
to a narrow area for efficient
collection into the fiber-optic cable.

And its geometric coaxial stud
package is designed for simple
mounting and good thermal
dissipation.

Output wavelength of 820 nm is
matched to the maximum response
of P-I-N and avalanche
photodetectors.

Silicon photodiodes
with integral

light pipes for

easy coupling.

On the receiving end too, per-
formance can make or break a
system. That's why RCA offers fiber-
optic detectors (C30920E,C30921E)
packaged with an integral light pipe
to complete the optical path
from the fiber to the surface
of the photodiode. The core
of the light pipe is sufficiently |
large (0.010 inch diameter)
and is accurately centered to
facilitate alignment of single
fibers to the package.

As a result, performance
can be specified for the acces-
sible end of the integral light pipe.

Extremely fast response.

RCA fiber-optic photodiodes are
also designed forrapidresponse.Our

Electronics /October 11, 1979

C30921E avalanche photodetector
has a response time of 0.5 ns,
spectral response range of 400 to
1000 nm. and is optimized for 830 nm.

Our C30920E P-I-N photo-
detector has a similar spectral
response range and a response time
of3ns.

With built-in preamp.

For best possible performance,
choose one of our photodiodes witha
built-in preampilifier (below). These
units (C30910E, C30917E) integrate
RCA's widely acclaimed high perfor-
mance avalanche detectors with low
noise preamplifiers. This results in
optimum sensitivity and bandwidth
in a package that permits efficient
coupling to optical fibers
and bundles. Typical sensi-
tivities aslow as 4 x 10°"4
watts/(Hertz)"*can
be achieved with
system bandwidths of
50 MHz.

These detectors are
available as complete
systems including tem-
perature compensating
circuitry.

Or if you'd rather do your own
circuit design, get them without
preamplifiers (C30904E, C30905E,
C30908E)

RCA technical support.

RCA has a lot more to offer than
parts and specs.

Whether you need product infor-
mation or design help, you can
always give us a call.

For further information on RCA
data link modules and emitters, con-
tact RCA Electro Optics, Lancaster,
PA 17604. Phone: (717) 397-7661.

For photodetectors, contact RCA
Ltd., Ste. Anne-de-Bellevue, Quebec,
Canada. Telephone (514) 457-9000.

Or contact RCA, Buenos Aires,
Argentina. Brussels, Belgium. Sao
Paulo, Brazil. Sunbury-on-Thames,
Middlesex, England. Stuttgart, West
Germany. Mexico 16 D.F., Mexico.
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We've just added )
two hard-lnﬂnig rookies

roprocessor and F6846 combo

chip have joined Fairchild's F6800 team, you've got a
minimum, microprocessor-based-system solution to your
design problems. One that's low cost and easy to work
with too. Like the rest of our F6800 family, these two great
new NMOS products are made using Fairchild's patented
Isoplanar™ process.

The F6802 and F6846 are already becoming big hits in
the microcomputer field. When you put them on your team,
they're bound fo score some winning runs for you.

The F6802 mi It sends i

probioart o tho mierse - oo s your desin
And that's where they'll stay, thanks to this enhanced

version of the F6800 central processing unit. The F6802

v offers an on-chip power-on reset
i ddd 4 4 4 4 4 function, on-board clock
d for easier use and on-board
128 x 8 RAM with options of
8-byte or 32-byte power-down.
Now you no longer need an
additional RAM with battery

: backup systems.

The F6802 features a memory-ready line for slow or fast
memory. So you can use memories in synchronous or
asynchronous mode. And the F6802 is bus-compatible
for easy use with all of the other F6800 peripherals.

| The F6846 combo chip. It's a memorable teammate.
The F6846 is a user-defined ROM-based peripheral

element. It features 2K x 8 ROM, a powerful programmable

binary timer, and eight bidirectional input/output ports on the

same circuit. It's also F6800 series bus-compatible.
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- ' | Input/ =7 8Bidirectional 3
Battery 8or 32-Byte Output Input/Output Ports P
Backup ) Power-Down :
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We're a major-league supplier.

Some of the biggest OEM customers come to us. Including
names like General Motors, Ford, H.P. and Lear-Siegler, to
mention a few. They know we're one of the biggest suppliers
and one of the best sources for F6800 microcomputer pro-
ducts in the industry. We offer the entire F6800 family, includ-
ing peripherals, memory and communication circuits. And we
can get them fo you when you need them because we're
in high-volume production. We also have some great new
circuits coming up soon from trairing camp — the F6856 SPCC,
F6808 CPU, F6847 VDG controller and F6801 single chip.

We support yourteam.

No matter what your needs, from standard to hi-rel, we EEEeEmTEeeeeen
can supply you because our F6800s are in stock at our distribu- = ARG HILD

tors now. In quantity foo, so you can have on-time delivery.
When you need some heavy-hitting microprocessor

®
circuits fc|>r your :rjeom, gki\;e us a call and we'll hit éou with our cu“ uson l'.
winning lineup. Just ask tor our Microprocessor Group at ( )
(408) 224-7000. Or write Fairchild Camera and Instrument 408 224-7 ooo
Corporation, P.O. Box 880A, Mountain View, California
94042. TWX: 910-379-1227.

Electronics/October 11, 1979 Circle 69 on reader service card 69



memory
design
Book Series

Electronics Magazine

1. Microprocessors

What you must know about
available microprocessor
technology, devices, informa-
tion, 4th printing. $8.95

2. Applying
Microprocessors

2nd and 3rd generation tech-
nology. 26 detailed applica-
tions from data networks to
video games. $9.95

3. Large Scale Integration
Covers the basic technology,
new LS| devices, LSl testing
procedures, plus system
design and applications. $9.95

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494

No. of
Coples Title

1. Microprocessors

2. Applying Microprocessors

3. Large Scale Integration

4, Basics of Data Communications
5. Circuits for Electronics Engineers

8. Design Techniques for
Electronics Engineers

7. Memory Design: Microcomputers
to Mainframes

8. Personal Computing:
Hardware and Software Basics

Discounts of 40% on orders of 10 or more copies of each book. =

Books

4. Basics of Data
Communications

Includes 47 articles from Data
Communications magazine
covering more than 11 key
areas. $12.95

5. Circuits for Electronics
Engineers

Contains 306 circuits arranged
by 51 functions from Ampli-
fiers to Voltage Regulating
Circuits. Saves design
drudgery. $15.95

6. Design Techniques for
Electronics Engineers
Nearly 300 articles drawn
from ““Engineer’s Notebook."”
A storehouse of design
problem solutions. $15.95

ol
'l

American Express

7. Memory Design: Micro-
computers to Mainframes
The technology, devices, and
applications that link memory
components and system
design. $12.95

8. Personal Computing:
Hardware and

Software Basics

More than 50 articles
from leading publications,
including specifications,
helpful hints, subject
index. $11.95

Diners Club

Price Visa Master Charge*
$ 8.95
$ 9.95 Acct. No. Date Exp.
$ 9.95
$12.95 *On Master Charge only, first numbers above name
$15.95
Name Title
$15.95
Company
$12.95
Street
$11.95
City State Zip
Q |re
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If after my 10-day free-trial examination | am not fully satisfied | understand
that my payment will be refunded.

[0 Payment enclosed [] Bill firm [] Bilt me
Charge to my credit card:



If you need it
today, rentitfrom
Rental Electronics.

When you need a Hewlett-Packard
desktop computer, chances are
you need it now. This afternoon

That's why it makes sense to give
Rental Electronics. Inc. a call. We're
renting the complete H-P line as if
there's no tomorrow. For companies
that need service today.

We've got nearly $30 million in H-P
computers, peripherals and instrumen-
tation, Intel development systems,
Tektronix scopes and electronic gadgetry
from all the top manufacturers. So I

e § o ¢ & Q0 O _§ O ;B 8 } |

For immediate action. return this coupon to Rental Electronics. Inc
19347 Londelius St Northridge CA 91324

we're sure to have precisely what you I Send me your Rental Catalug Send me your Equipment Sales Catalog — | may be I
need —even the very latest equipment. interested In buying some of your  previously owned  equipment

QOur on-line, real-time computer ' 11 have an immediate need for the tollowing rental eguipment
system means we can give you price

. e ! o Please have someone from your nearest Inventory Center phone me at
and availability information instantly, I y e ? :

even if the equipment you need is in g‘_”““, utits

another of our ten warehouses across Loy e

the continent. Ciy.... oo
Give us a call at 800-227-8409 l l o

(415-856-7600 in California) if you need I Rental Electronics, Inc.

H-P 9845, 9835A and 9825 desktop americaL g

computers. Or any of the complete fine ... a different breed.

of H-P peripherals. And do it today. —rr 7 r £ r 5 . °$r._r ' I _§0B J |
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Now you can design an entire

RCA 1800 system in plastic.
The savings will surprise you.

Here's your chanceto getallthe  you can save up to 75 percent devices is rated over an operating
advantages of our CMQOS without compared to our ceramic devices.  range of -40° to +85°C. Compared
paying ceramic prices. But remember, at RCA, lower to only 0° to +70°C for the typical

RCA's 1800 series is the broadest  prices never mean lower reliability. ~ NMOS device
line of CMOS microprocessor and Our new 1800 family in plastic has The 1800 series in plastic is
memory devices onthe markettoday. the same high level of reliability and  available now for volume orders.
And now nearly every device is performance that you have come to For more information, contact your
available in plastic. Including: the expect from all RCA solid state local RCA Solid State Distributor.
microprocessor, RAMs, ROMs, 1/0s  products. Or contact RCA Solid State head-
and peripherals. And versatility too. quarters in Somerville, New Jersey.

Depending on type and quantity, The RCA 1800 series of CMOS Brussels, Belgium. Tokyo, Japan.

UARTs copiss:  VOs CcDP1863
EDP1852 CDP1858 CDP1864
CDP1853 CGDP1853 CDP1866
cOP1854 COP1856 CDP1861 CDP1867
CDP1854A COP1857 CDP1862 CDP1868

CDP1802

RAMs ROMs
CD4036A CDP1822
CD4039A MWS5101 CDP1831
CD4061A CcDP1823 CDP1832
CD4006! CDP1824 CDP1833
CD401148B MWS5114 CDP1834

Address BUS

- e - — — G g o
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Slemens targets
64-K RAM market

French make
small LCD
stlll smaller

West Germans claim
lowest attenuation
for graded-Iindex fiber

IBM Japan joins
competitors with
kan]l display system
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International newsletter

The Components division of Munich-based Siemens AG is wrapping up the
development of two separate 64-K dynamic random-access memories. One,
using 3-um geometries, is a standard n-MOS double-polysilicon device
with a single * 5-v supply and an access time of less than 150 ns. It should
become available for the open market around the end of next year. The
other, using 4-um geometries, is an aluminum-gate V-groove MOS device
with a +8- and a —2-v supply and an access time of between 200 and
300 ns. Production of the v-MOS RAM, which is slated for in-house
consumption at least initially, is scheduled to start early next year. In going
with v-MOS, Siemens is pushing ahead with a technology that others are
rejecting for memory fabrication (see p. 42).

The Laboratoire d’Electronique et de Technologie de I'Informatique
(LETI) in Grenoble, France, has developed a 2-cm? liquid-crystal display
with a 256-by-256-element matrix. The display, capable of 32 shades of
gray, produces between 10 and 15 images per second. An improvement of
an earlier LCD [Electronics, Dec. 22, 1977, p. 55 or 3E], it has a center-
to-center distance between elements of 5 um. It was developed at the
behest of the Centre National d’Etudes des Télécommunications, the
research arm of the State Secretariat for Posts and Telecommunications,
and may be used in the interactive terminals that are to be distributed to
all French telephone subscribers [ Electronics, July 15, 1979, p. 85].

Researchers at the ITT subsidiary Standard Elektrik Lorenz AG (SEL) in
Stuttgart, West Germany, have obtained what they claim is the lowest
attenuation so far reported for a graded-index optical fiber. At a waveleng-
th of 1.20 um, the attenuation checks in at 0.54 dB/km; it drops to 0.31
dB/km at 1.55 um. The low figures have been achieved, SEL says, by
decreasing the impurity level in the glass fiber to less than 0.2 ppm and by
a careful balance of the doping materials. With core and outer diameters
of 50 and 125 um, respectively, the fiber corresponds to proposed interna-
tional standards. Its low attenuation, SEL predicts, should make possible
wideband transmissions over more than 100 km (about 62 miles) without
repeaters. In Japan, Nippon Telegraph and Telegraph Public Corp. earlier
announced achieving an attenuation of 0.20 dB/km for a step-index fiber
[ Electronics, March 29, p. 48].

IBM Japan Ltd. has taken a big step in catching up with its domestic
competitors in an area that will become increasingly important in the
Japanese market by announcing the IBM 3270 kanji information display
system. The unit can display a total of 7,190 characters, including 6,709
kanji characters, the Chinese characters that are used together with the
native kana syllabary to write Japanese. The system is supported by all of
IBM’s mainframes and by the 8100 information system. Input is by a
keyboard containing 216 keys for one hand and 12 for the other. The
board gives direct access to 2,567 characters; other characters are entered
by their 2-byte code. Also available is the IBM 3284-52 ink-jet printer,
which prints 37 kanji or 74 kana or Roman characters per second. Both
work with a special controller, the IBM 3274-52C. IBM has also developed
a version of its laser printer, the IBM 3800-2 kanji printer subsystem, for

high-speed printing.
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ITT Semiconductors Watch for the ITT Semiconductors Group to come out with a speech-
generator circuit that synthesizes human speech digitally and is intended
readles one-chip for use in consumer applications. By using several data-reduction methods,
speech syntheslzer . . . ITT engineers have managed to accommodate all necessary speech
elements for a vocabulary of more than 20 different words, together with
the required control circuitry, on a 30-mm? (46,500-mil?) very large-scale
integrated metal-oxide-semiconductor chip. The stored words are
combined into sentences by means of control signals decoded by the
circuit. The group’s headquarters company, Intermetall GmbH in Frei-
burg, West Germany, sees the chip applied in talking clocks, in telephone-
answering devices, and in equipment that alerts an operator to a system'’s
particular status or condition.

. . . andsets up The ITT Semiconductors Group plans to put on stream an H-MOS (for
UK plant for high-performance MOS) production plant at its Footscray, UK, facilities.
The investment, says the headquarters company, Intermetall GmbH in
H-MOS memorles Freiburg, West Germany, ‘“‘underlines the decision to concentrate our
worldwide memory development and production activities in the UK.”
Running the H-MOS plant as microlithographic engineering manager will
be Karl Harris, formerly with National Semiconductor Corp. in the U. S.
and reportedly an expert in the latest electron-beam mask production and
step-and-repeat processes.

Poland keeps Fulfilling plans drawn up several years ago [Electronics, Aug. 4, 1977,
p. 67], Poland’s fledgling color TV industry seems to be pretty much on
color TV production target with color tube and set production. By the end of this year, the
on schedule Unitra Polkolar TV facilities will produce some 25,000 color display tubes,
made under licenses from RCA Corp. and Corning Glass Works. Output of
the precision in-line tubes will be stepped up to 200,000 next year, to
600,000 by 1982, and to 1 million by 1985. Color set production will
probably get under way before the end of this year. These efforts will
gradually make Poland independent of color TV imports, which are now
mainly from the Soviet Union.

Hungary’s computer ICs Hungary trails the world’s most developed countries by 8 to 10 years in
computer development, according to a report prepared by three computer
behind by a decade, specialists within the Hungarian government. The report notes that
French report says although Hungarian industry is producing third-generation integrated
circuits, the level of integration is no higher than what was being achieved
in the developed countries in 1970. The authors explain that Hungarian
authorities are attaching greater importance to the expansion of data-
processing applications than to technological advances. They note that
Western countries refuse to sell computers to Eastern Europe larger than,
for example, an IBM System/370—a policy that maintains the 8-to-
10-year gap. The report, financed by the French Ministry of Industry as
part of a project entitled ““Six Countries in the Face of Computerization,”
places the number of computers in Hungary as of 1977 at 850, with only
19 of those large mainframes.
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FOR LINEAR OR DIGITAL
CUSTOM CIRCUITS,
IN MOS OR BIPOLAR...

CALL SSi.

Dedicated solely to the design and manufacture of
custom monolithic integrated circuits, Silicon Systems has
developed a unique expertise that places it in the fore-
front of its technology. Consequently, no application
which lends itself to a customized circuit falls outside of
the range of SSi capability.

SSi designs both analog and digital functions—-even
both on the same chip-and we choose objectively
between bipolar and MOS technologies. We produce
circuit designs to the degree of complexity required by
the customer’s application - from small scale integration
to very large scale integration.

For example, SSi was the first company to fully
integrate a DTMF receiver on a monolithic chip, com-
bining both analog and digital functions as well as fuliy

integrating switched capacitor filters on the same CMOS
chip. This technology is available to you for your custom
application.

For a few more examples, see the circuits below:
(a) a custom CMOS IC that replaced 60 standard IC
circuits and 2 CMOS RAM’s; (b) an I:L bipolar digital
IC with 3300 random logic gates; (c) a bipolar linear
capacitance threshold detector; (d) an MOS digital loop
detector for vehicles; and (e) an MOS photo diode array.

For a more complete list of 5Si custom circuits
completed, call Jim Meyer, or send for our capability
brochure today.

Silicon Systems incorporated, 14351 Myford Road,
Tustin, California 92680. Phone: (714) 731-7110.
TWX 910-595-2809.

Silicon Systems

incorporated
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SCIENCE. “SCOPE

Fiber-optic cables allow sensitive information to be transmitted across unse-
cured areas without the need for encryption. A new communication link built
by Hughes for the U.S. government connects command centers to computers in
separate buildings with hair-thin glass fibers. Alarms are triggered anytime
there is an unauthorized attempt to obtain access to the link. The new link,
which may transmit at rates as high as 100 million bits per second, is less
costly and allows considerably more system flexibility than protected wire
systems using conventional security techniques.

Improved processing techniques have created silicon solar cells that produce 15
percent more power than their predecessors in converting sunlight into electric
power for spacecraft operations. Advanced cells developed by Spectrolab, a
Hughes subsidiary, generate 20 milliwatts of power per square centimeter. The
increase in power is attributed to improving the thermal and optical properties
of the cell and to a chemical etching method that sculpts microscopic tetrahe-
drons (pyramids) on the cell's surface. The result provides a dull-surfaced
cell that abosorbs more sunlight than cells with polished surfaces.

Using special temperature-controlled chambers, NASA scientists will create
clouds for study aboard Space Shuttle flights in the early 1980s. To properly
form clouds in the weightlessness of space, the chambers, which are flat-plate
heat pipes, must be extremely level over a large area (2'x3'x3/4") and uniform
in temperature to within .010C, Neither requirement has ever before been met

in a heat pipe of this size. Hughes, under contract to General Electric, is
developing eight isothermal vapor chambers to form the inner walls of the Atmos-
pheric Cloud Physics Laboratory. The project is managed by NASA's Marshall
Space Flight Center at Huntsville, Alabama.

Career growth opportunities exist at all levels at Hughes Support Systems for a
variety of engineers qualified by degree or extensive work experience. They
include systems engineers and software and hardware design engineers for major
simulation and test equipment programs. Also, field engineering posts through-
out the U.S. and the world offer travel, autonomy, and responsibility for the
life cycle of Hughes electronic systems. For immediate action, phone collect
(213) 670-1515, Ext. 5444, Or send your resume to Professional Employment,
Dept. SE, Hughes Aircraft Company, P.0. Box 90515, Los Angeles, CA 90009,

A new traveling-wave tube for use in the ground terminal transmitter of commer-
cial satellite communications systems has been developed by Hughes. The Ku-band
device, designated Model 876H, provides 700 watts of CW power over the frequency
range of 14.0 to 14.5 GHz., It incorporates a two-stage collector that enhances
efficiencies to greater than 41 percent over the operating band. This design
decreases total beam power when the drive level to the tube is reduced, making
the tube desirable for operation in a pulsed mode, and minimizing the primary
power drain when operating in the small signal region.

Creating a new world with electronics
Pre—reccemceene———— -

. HUGHES |

HUGHES AIRCRAFT COMPANY
CULVER CITY.CALIFORNIA 90230
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Computer processes
multiple instruction sets,
multiple data streams

by John Gosch, Frankfurt bureau manager

Prototype machine uses
microcomputer modules
to perform 32 million
operations per second

Computer architectures based on
arrays of microprocessors and mem-
ory are increasingly popular research
topics because they promise the most
cost-effective means of achieving
high processing power. This segment
of advanced technology is coming a
step closer to reality in a new proto-
type system from West Germany’s
Siemens AG that features the un-
usual capability of simultaneously
processing multiple sets of instruc-
tions on multiple streams of data.

Using a total of 128 microcomput-
er modules, engineers at the firm’s
research laboratories, located in Mu-
nich, have built what they call a
“structured multimicroprocessor sys-
tem” (SMS), in which the modules
operate in parallel to tackle a prob-
lem jointly.

Parts. Each module solves a small
element of the problem—a part of a
partial differential equation, for ex-
ample. Such partitioning of the over-
all problem simplifies programming,
Siemens says, even though it must be
done by the programmer. Any rela-
tionships or interactions between
elementary problems are taken into
account by exchanging the interim
results between individual modules.

The SMS 201, now in its proto-
type stage, boasts a computational
capability equivalent to that of a
large mainframe, says Rudolf Ko-
ber, the SMS project engineer. For
elementary operations, the instruc-
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tion stream amounts to 32 million
operations per second; for floating-
point operations, it is 550,000 opera-
tions per second. With more power-
ful devices, the instruction stream
can be increased tenfold to a hun-
dredfold, Kober says.

The system has a memory capac-
ity of 2.5 megabytes, evenly distrib-
uted over the 128 microcomputer
modules. Since these modules are
self-contained units (see the photo-
graph above), they can be pro-
grammed in the conventional man-
ner using any available program-
ming language.

Each of the modules consists of a
central processing unit with program
and data memory, an input/output
interface, and a communication
memory. These components, all part
of Siemens’ SAB8080 microproces-
sor family, are linked via an inter-
connection network to a main pro-
cessor. The latter, typically a small
process computer of Siemens’ 300
series, coordinates the system inputs
and outputs, selects and starts the
module programs, and controls the
single data bus on which all the data
exchange takes place.

SMS is the latest of several experi-
mental multiprocessor machines. It
joins, most prominently, Internation-
al Computers Ltd.’s distributed-
array processor and Massachusetts
Institute of Technology’s data-flow
computer [Electronics, April 27,
1978, p. 69; April 26, 1979, p. 92] in
reaching the prototype stage. (De-
livery of the first ICL machine, origi-
nally scheduled for early this year,
has been moved back to late 1980.)

Contrasts. The SMS 201 distin-
guishes itself from most other multi-
processors in several ways, Kober

asserts. Unlike a machine with a
fixed size, the modularly constructed
system can be made either smaller or
larger to handle less or more
complex tasks at hand. In contrast,
ICL’s machine is less modular.

Also, its use of standard micro-
computers, programming languages,
and operating systems gives the
SMS 201 a high price/performance
ratio. What’s more, each module can
handle a program on its own, in
contrast to the processing elements
of comparable machines—for exam-
ple, MIT’s distributed-array proces-
sor—in which a single program in
the main processor controls a num-
ber of processing elements in an
instruction-by-instruction fashion.

Combining the advantages of ar-
ray processors with those of decen-
tralized multiprocessor systems, the
SMS concept features central control
of all its modules and provides a high
degree of parallelism. As a result,
says Kober, it is possible to translate
a problem consisting of a number of
coupled subproblems into subpro-
grams for the microcomputer mod-
ules. Moreover, the amount of inter-
module data exchange, which repre-
sents the interaction between the
subproblems, is small compared with
Multiple. The SMS 201 array processor uses
128 of these microcomputer modules. At top
right are RAM chips. Along upper left are
tour PROMSs; directly below is the CPU, to its
right the RAM control. Bottom section is bus
coupler. |70 ports are at top.
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the amount of calculations each
module performs.

Of note is how the SMS concept
uses the communication memories
(cM). Each microcomputer module
has access only to its own CM. All
communication between individual
modules, as well as between them
and the main processor, is controlled
and carried out by the main proces-
sor through these memories.

Benefits. To be sure, this organi-
zation requires more hardware than
one based on a common CM, Kober
points out, but it makes program-
ming and applications easier. Also, it
avoids conflicts over access, a prob-
lem encountered, for instance, in
MIT’s data-flow machine, whose mi-
croprocessors continuously access a
common memory. The absence of
such conflicts, he says, considerably
enhances a system’s high-speed com-
putational capability.

As a typical application, Kober
cites weather forecasting over areas
as large as, say, one hemisphere of
the earth. Siemens is also trying out

various other applications. Among
them are the prediction of the paths
of space probes under the influence
of the various planets, stability
computations in power-generation
and -distribution facilities, the calcu-

lation of the propagation of ultra-
sonic waves, and spin-model simula-
tions in solid-state physics.

The firm says that samples of the
system as currently configured will
be available shortly.

France

ClI-HB launches merged product line
with two bus-oriented mainframes

cli-Honeywell Bull unveiled last
month the first elements in its new
product line. The bus-oriented uni-
processor DPS 7/80 and its sister
multiprocessor, the DPS 7/82 [Elec-
tronics, Sept. 27, p. 71], are the first
pieces of major hardware from the
Paris-based computer company’s
Unysis program.

Unysis is a three-year-old effort to
bring about the convergence of the
different lines of the two companies
that merged in 1976 to form cCII-
HB— La Compagnie Honeywell Bull,

the French subsidiary of Honeywell
Information Systems Inc., and La
Compagnie Internationale pour I'In-
formatique. The key to CII-HB’s solu-
tion is extensive use of micropro-
gramming in the DPS 7 systems’
distributed internal architecture,
made possible thanks to large-scale
integration and lower costs for semi-
conductors.

Compatibility. The microcode that
makes the system compatible with
the company’s three existing product
lines is stored in a memory having a

1/0 CHANNELS

1/0 CHANNELS

r=="=- 'I- P | r=——=-====== A

INPUT/OUTPUT 1 INPUT/QUTPUT | MEMORY 1 MEMORY |
PROCESSOR PROCESSOR GROUP (4 MEGABYTES) {4 MEGABYTES)

GROUP | (FOR OPTIONAL 2nd PROCESSOR) | | (FOR OPTIONAL 2nd PROCESSOR) |

- —I —_— CENTRAL
r ﬁ| PROCESSING
OPTIONAL UNIT
I secono |
| Uy
| DR |

| 16KiLoByYTE cACHE MEMORY |

AODRESS
COMPUTATION

DATA
INTERFACE

PROCESSOR BUS

ARITHMETIC
AND LOGIC UNIT

PILOT MACHINE

[ MAINTENANCE INTERFACE—I

SCIENTIFIC
COMPUTATION
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PROCESSOR

WRITABLE
CONTROL STORE

Mass transit. Cli-Honeywell Bull has opted for a bus-oriented architecture for its new line of computers, which is compatible with the three
previous lines of its predecessor companies. The central bus can handle data-transfer rates of up to 36 megabytes/s.
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Hit a new high in high-vltae isolation

with Chipscrete TO-220 SCRs/Triacs.

We've put a new look on the popular, tried-
and-true TO-220 thyristor. .. and given you
the necessary tools to withstand a storm of
rugged. demanding, high-pot tests usually
associated with UL-type requirements.

Chipscretes. 2,500 V of dielectrics.

What we did was bond the standard, plastic
TO-220 package right down on a sturdy alumina
substrate. The header's been trimmed and the
leads bent to conform to existing GE and Unitrode
electrical and mechanical specs but otherwise it's
the same, old-reliable. 100% tested TO-220 proven
in literally millions of hours of field use.

With one notable exception.

It now offers 2,500 V RMS electrical isolation
from the mounting surface with a conformal
coating. That's about 28% more dielectric than
you need to pass stringent UL tests. And exactly
what you need to meet even higher requirements
for industrial applications.

Chipscretes. Rugged construction.

Internally, Chipscretes provide reliable TO-220
glass-passivation and center-fired geometry.

Externally, they're far superior to fragile,
potted, chip-and-wire assemblies by withstanding
several pounds of vertical pressure and optimizing
package-to-sink heat transfer. You can solder-
mount solder-clad Chipscretes or epoxy-mount
plain Chipscretes easily, quickly. And you can be
assured the strength of TO-220 packaging will
retain the integrity of your design for a long time
to come.
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Chipscretes. All the types that fit.

We're offering the listed parts as preferred
types for most applications: however, any TO-220
SCR and Triac Motorola sources can be purchased
as a Chipscrete. And electrical parameter selection
of Chipscretes is available as a custom.

Chipscrete SCRs Chipscrete Triacs
VDRM i ) | | |
/VRRM | 8A 12A 16A 28A ib BA l 12A | 15A | 28A
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200 31228 56396 | 56402 | ¢ses06 || CTE342 |CI6I42A [CTI54  |CT223 4

CS72-4¢

CcS122C | g 8
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+ =
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400 CS72.6¢ CS6397
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CSI122E
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Normal delivery — & wreke alier oy

Contact Motorola Semiconductor
Products Inc., P.O. Box 20912, Phoenix,
AZ 85036 for data or see your <y
authorized distributor. Send $5.00
for our new Power Data Book.
Hit new highs with Chipscrete
power control for

Innovative systems
through silicon.

@ MOTOROLA INC.
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capacity of 12,000 64-bit words. It is

written in 56-bit words, with 8 bits

added for error detection.

“The use of microcode gives us
enormous flexibility,” explains Jean-
Julien Gahviler, a technical consul-
tant on CII-HB’s corporate marketing
staff, “enabling us to drastically
transform internal architecture with-
out substantial modifications as far
as end users are concerned.”

The various modules in the DPS 7
mainframes are arranged around a
32-bit-wide bus that can handle data
transfer rates of up to 36 megabytes
per second (see figure). Linked
directly to this central bus are the
central processing unit (or units for
the DPS 7/82); four input/output
processors (up to 12 more can be
added to the 7/80 and 28 more to
the 7/82); and the main memory
units, with up to 4 megabytes capac-
ity for the uniprocessor and twice
that for the multiprocessor.

The input/output processors can
support 1/0 channel speeds of 2.5
megabytes per second and an aggre-
gate 170 rate of 29 megabytes per
second. Up to 21 peripheral devices
can be supported by the 7/80, and
up to 45 devices by the 7/82. For
communications, up to 256 lines can
be attached to the 7/80, whereas the
7/82 can support as many as 512
communications lines.

The CPU, with an internal cycle
time of 110 nanoseconds, is likewise

organized around a central bus. A
16-kilobyte cache memory is directly
linked to the CPU module. “We put
it there instead of with the main
memory in order to keep the bus as
unencumbered as possible,” Gahvil-
er says.

Logic. All of the processors use
current-mode logic (CML) in a
master-slice gate-array configura-
tion, with the master-slice circuits
being provided by RTC-La Radio-
technique Compélec, Honeywell,
and Nippon Electric Co. Current
levels within the CML integrated
circuits are constantly monitored to
provide a warning of possible over-,
heating or other malfunction. -

This technology is the same one
that Honeywell Information Systems
originally encountered problems
with and then solved in its ill-fated
66/85 computer [Electronics, March
30, 1978, p. 46]. CII-HB says it opted
for CML for both its high integration
possibilities and its speed.

Using its automated packaging
techniques, in which ICs fixed to a
sprocketed tape are automatically
mounted on a ceramic substrate,
CII-HB says it can make up to 40
input or output connections per chip,
with each chip containing an average
of 35 logic gates. What’s more, it
notes that CML is five times faster
than transistor-transistor logic and
more than twice as fast as emitter-
coupled logic.  -Kenneth Dreyfack

Denmark

All-digital telephone instrument
lowers system costs, adds features

With digital technology pushing
hard into telephone systems, the
major manufacturers are devoting
much attention to electronic switch-
ing hardware, the systems’ intelli-
gent nerve centers. Still, they have
not neglected the nerve endings.

A new generation of electronic
instruments has begun to emerge,
bringing to ordinary household sub-
scribers the new services that phone
systems can offer. Judging from the
Sept. 20-26 Telecom ’79 in Geneva,

80

the quadrennial telecommunications
fair sponsored by the United Na-
tions’ International Telecommunica-
tion Union, the front-running Euro-
pean instrument right now is the all-
digital Digitel 2000, developed by
Standard Elektrik Kirk A/S, a Dan-
ish subsidiary of International Tele-
phone and Telegraph Corp. Challen-
gers, though, should turn up fairly
soon in France, West Germany, and
elsewhere.

Standard Elektrik Kirk’s instru-

ment converts analog speech signals
into digital pulse-code-modulated
(PCM) signals that can be passed
directly to a digital exchange. “The
2000 itself will cost more than a
conventional instrument, but the
overall cost for the phone system will
be less,” says Vagn Robert Wissing,
the firm’s technical director. With
the Digitel, he explains, there is no
need for expensive analog-digital
interfaces at the exchange. Also, he
points out, because the set has an
electronic buzzer, the phone network
does not need to supply a 90-volt
ringing voltage.

Testing. The Jutland telephone
company, which is installing an ITT
system 12 digital exchange in its
network, obviously sees merit in
Wissing’s arguments. It will start
running field tests next year in the
town of Juelsminde with between
100 and 200 instruments. “They
want to check out the effects of PCM
sets on their network,” he says.

The Digitel transmits PCM signals
at a rate of 80 kilobits per second.
The format is a 10-bit pattern—8
bits for the speech sample, 1 for
signaling, and 1 for synchronizing.
Drawing 50 milliamperes from the
48-v supply on the phone line, the
set can operate on loops up to 3
kilometers long.

Kirk based the design on an Intel
8048 microprocessor and pro-
grammed a batch of conveniences
for users. The number of the caller,
for example, shows on the set’s 16-
digit light-emitting-diode display un-
til the receiver is picked up, informa-
tion that presumably will be wel-
come to most subscribers at least
part of the time.

Number, please. Up to four unan-
swered calls can be stored and their
numbers called back on the display.
The set will dial these numbers auto-
matically if that is wanted.

It also has room in its memory for
up to 50 numbers for abbreviated
dialing (only 10 are implemented in
the prototype sets). What's more, if
a caller wants to know héw much a
conversation is costing, the instru-
ment will meter tariff pulses and
display the charges as they run up.

There is even a four-function

Electronics /October 11, 1979



3H ELECTRONICS

Looking for a Complete Power Supply Tester
Easy to Use

MODEL PT900 POWER SUPPLY TESTER

e Using PDP11/3 computer with 2 floppy discs LOOA'HE

¢ Test operating system written in Pascal RE
¢ Up to 20 programmable loads (10/20 amps)

¢ Up to two 100 amps programmable loads

® AC resistor loads, 1 ohm to 64 Kohm

e DC programmable source 50 volts at 10 amp
e Single or three phase AC source

AC Amplitude and frequency programmable
e High speed 16 bit A/D

® 16 point measuring matrix

¢ 16 relay drive lines

TEST CAPABILITY

e DC output voltage measurement

e Line, load, and combined regulation

¢ Ripple

e Qver voltage protection test

® Power fail hold up test

e Power fail bit set and reset test

e AC line current/voltage/power measurement
e Current limiting/short circuit test

THREE METHODS OF PROGRAMMING

1. Issue primitive commands, ALOADI — to load an output: MRIPPLE — to measure ripple

2. Interact with existing test procedures, i.e.. What is AC input line voltage in volts? etc.

3. Write new test procedures in a simple testing language. Tell “What is AC input voltage in volts?” Ask ACV
Lowlimit Highlimit.

l,
.

For more information call:
3H ELECTRONICS
Leader in simplifying linear IC testing and making it CHILD'S PLAY
is now doing the same for Power Supply Testing

USA HEADQUARTERS EUROPEAN HEADQUARTERS FAR EAST

1289 Hammerwood 27C Chemin Boissier Sumitomo Corp.
Sunnyvale, CA 94086 1223 Cologny New Sumitomo Shoji

Tel: (408) 734-5970 Geneva, Switzerland 2-2, Hitotsubashi 1-chome
Telex: 352022 Chiyoda-ku

SOUTHERN CALIFORNIA Tokyo, Japan

32129 Lindero Canyon Road

Suite 210

Westlake Village, CA 91361
Tel: (213) 889-1365

REPRESENTATIVES ALL AROUND USA/EUROPE/FAR EAST
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Electronic dictionary has many talents

An electronic translator from Sharp Corp., to go on sale in
Japan next month, features 48 kilobytes of read-only
memory together with sophisticated logic and display-
control circuits. The use of complementary-MOS and a
liquid-crystal dot-matrix display enables it to run for about
1,000 hours on three silver-oxide cells.

Designed as a substitute for a Japanese-English, Eng-
lish-Japanese dictionary, the unit is intended primarily for
Japanese people learning English. It displays English
words in the standard Roman alphabet, either upper- or
lower-case, but Japanese words are displayed only in the
katakana syllabary —there are no phonetic equivalents in
the Roman alphabet to aid an English speaker in the
pronunciation of new words.

Each of the 16 characters of the display is a five-
by-seven-dot matrix. Entries longer than 16 characters are
scrolled. The dimensions of the case are 6.3 by 3.2 by
0.65 inches.

The translator, designated the IQ3000, is based primari-
ly on words rather than phrases. It has a central-process-
ing-unit and two display-control chips, and it has four
12-kilobyte ROMs encoded with a total of 2,500 English
words, 300 English compounds, and 5,000 Japanese
words.

Conjugations of English verbs are provided, and the
dictionary form can be called up from another tense at the
push of a button. For example, starting with *‘bought’ will
call up the dictionary form *'buy,” the conjugation ‘‘buy,

bought, bought,” or the Japanese translation: ‘‘verb tran-
sistive, kau, konyu suru." Also available are the singular
and plural noun forms and the adjectival form, together
with its comparative and superlative.

As another example, starting with the noun “flower"
yields the Japanese equivalent, hana, with the parentheti-
cal remark skokubutsu, meaning plant. Pushing the button
for the same sound or meaning turns up ‘‘nose,” and
depressing the button for the Japanese translation again
yields hana, with the parenthetical remark ‘‘face,’
followed by kyukaku, which means olfactory organ.

The unit also has a key that will call up homonyms or
synonyms. Furthermore, it has a test key for checking the
spelling of an English word, with a reply of *‘good" or
“wrong.”” It can also process incorrect or incomplete
information. For example, if a user tries to translate
“speake,” the display will respond with “‘speak?’’ If the
button for Japanese is then depressed, the translator will
display *‘v [for verb] hanasu.”

Using the search key, a user can start with the fragment
“ab’ and search for words starting with those letters.
Successive depressions of the key will bring forth *‘able?"’
“about?" and ‘“‘above?"’

Aiso included in the unit's capabilities are eight-digit,
four-function arithmetic calculations, percentage calcula-
tions, and a memory that can provide the cumulative total
of a series of calculations, store a number for later use, or
store a constant for use in calculations. -Charles Cohen

calculator built in. “We had a few
bytes left over and thought that
would be a good way to use them,”
explains Erik Stridbaek, the project
engineer for the Digitel 2000.

Along with 8048, the key circuits
in the subset are a Mostek 5156

82

coder-decoder, an Intersil 6561
1-kilobyte random-access memory
with battery backup, and six opera-
tional amplifiers for a Chebyshev
filter. This lineup will change some-
what when Kirk starts mass-produc-
ing the instrument.

To cut power consumption, it will
shift to a complementary-MOS mi-
croprocessor like the Intersil 80C48.
The RAM could well be a nonvolatile
type, eliminating the battery. The
firm also plans to integrate the filter
on a single chip. -Arthur Erikson
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The

Age of

Electronic Information...
telecommunications

takes the lead.

Telecommunications systems designers everywhere
are studying new applications for digital LSI.

Is it because one of the world’s largest industries is
taking advantage of a new, more versatile, more
economical, more reliable technology?

It’s that. And more. The world is moving into a
new, post-industrial age—The Age of Information.
Telecommunications plays the pivotal role. Because in
the Age of Information, society’s most valuable resource
is knowledge. And the system that stores, processes
and transmits knowledge is essential to the emergence
of the new age.

Such a system is a virtual reality. For example,
the Bell System's Advanced Communication System
(ACS) is a digital data network, linking computers,
intelligent terminals, facsimile devices and printers
in real-time. Linking them, and also providing data
processing functions that essentially make a time-
sharing computer system.

Simply put, the Age of Information hinges upon
the inevitable merging of telecommunications and
computer technologies. That’s where digital LSI comes
in. It has made possible the rapid evolution of data
processing.

Now, the challenge for telecommunications—
traditionally a voice transmission medium and thus
inherently analog—is to broaden its technology to

. . . I VN |
encompss b(‘)th‘ a}'\fxlog.and digital capabilities. “\(ﬁ%ﬁ:’sﬁv o
That's essential if it's going to meet the tremen- w“&(h‘
dous demands the information explosion has
placed on the communication system. Eaan

Success for telecommunication systems
designers depends on meeting this challenge.

Intel® LSI
gives you the tools.

Once the voice is digitized, it can be handled
the same as any other digital data—and by the same
network. Intel's codec is the component that does it.
It provides voice coding and decoding into digital
signals for transmission —all with a single component.
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On a purely practical level, too, semiconductor
electronics offers much to the telecommunications
industry. It has proven to be an “inflation proof”
technology, dropping dramatically in cost as demand
grows, pushing costs lower and lower. Most impor-
tant, Intel microcomputers, memory and telecom
products provide a foundation for compatibility with
the computer systems that the digital network must
interface with.

The microcomputer—invented by Intel in
1971— has been the key component that's made
possible distributed processing networks, with
central computers linked to remote “smart” terminals,
printers and local processors.

Today, the biggest obstacle to the growth
of such networks is the cumbersome analog-based
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Intel delivers
the widest range of

LSI devices for

telecommunications
systems

Microprocessors

Intel’s 16-bit 8086 microprocessor provides
state-of-the-art performance as a central con-
troller (CPU) in distributed processing systems.
It’s ideal for central office and PBX controller
applications. For even more efficiency in a multi-
processing format, add our 8-bit 8088 super high
performing processor and/or the new 16-bit 8089 1/
processor to your 8086-based system.

Our 8-bit microprocessors, like the 8048 computer-

on-a-chip and 8085A processor, are typically used in
communications terminals, traffic data collection
for control applications and data terminal

modem applications.

Peripherals

Intel offers telecommunication system designers over
25 microcomputer peripherals—more than any other
supplier. Choose from a whole series of programmable
devices, including our 8251A general purpose com-
munication interface, our 8741 UPI (Universal
Peripheral Interface) and 8271 Floppy Disk Controller.
Intel makes the human interface easier with our 8279
keyboard display controller and 8275 CRT controller.
We also supply a host of programmable timers, interrupt
controllers and multimaster bus arbiters.

Memory Components

RAMSs. Use our Random Access Memories for
main memory storage in switching systems, encoded
voice storage and temporary data storage. Intel gives
you a broad selection of high speed +5 volt devices
from IK to 16K, static and dynamic memories.

PROMs and EPROMs. For maximum flexibility
in designing program store memory, such as class-of-
service, use our +5 volt erasable 2716 (16K) and 2732
(32K) EPROMs.

Bubble Memory. Any telecommunications applica-
tion requiring large capacity, non-volatile memorycan
use bubble memory. Today Intel delivers the nonvola-
tile one million-bit bubble memory for PBX’s, CO’s and
remote digital line units, as well as for program store
in Automatic Traffic Measurement Systems (ATMS)
and Automatic Message Accounting (AMA).

Single Board Computers

We have a whole family of 8 and 16-bit single
board computers, memory expansion and I/O boards
with run time system software. Take our iISBC-544™
Intelligent Communications Controller, a single
board solution with four serial data lines for managing
data I/O synchronous or asynchronous modes.
Used as an intelligent slave, the iSBC-544 board
completely relieves the master CPU from managing
the serial I/O activity.

Development Support

To help get your product to market faster,

Intel also offers complete development support. Our
Intellec® Microcomputer Development System

lets you build prototype software and then debug it
using ICE™ In-Circuit Emulation modules. Choose
from assembler, PL/M, BASIC or FORTRAN for
your programming requirements.

Intel’s complete telecommunications product
information package is available on request. To receive
it, write Intel Corporation, Literature Department,
3065 Bowers Avenue, Santa Clara, CA 95051.

Or call (408) 987-8080.

For specific information or to order, contact

your local Intel distributor or sales office.

intal delivers.

For more information, circle reader service number 255.

U.S. and Canada Sales Offices: Huntsville, Alabama (205) 883-2430 O Phoenix, Arizona (602) 242-7205 O San Diego, California (714) 268-3563 O Santa Ana, California
(714) 835-9642 O Sherman Oaks, California (213) 986-9510 O Santa Clara, California (408) 987-8086 O Denver, Colorado (303) 758-8086 O Danbury, Connecticut

(203) 792-8366 O Ft. Lauderdale, Florida (305) 771-0600 O Orlando, Florida (305) 628-2393 O Oakbrook, lllinois (312) 325-9510 O Hanover, Maryland (301) 796-7500

0O Chelmsford, M h (617) 667-8126 O Southfield. Michigan (313) 353-0920 O Bloomington, Minnesota (612) 835-6722 O Edison, New Jersey (201) 494-5040 O
Hauppauge, New York (516) 231-3300 O Poughkeepsie, New York (914) 473.2303 2 Rochester, New York (716) 328-7340 O Dayton, Ohio (513) 890-5350 O Cleveland, Ohio
(216) 464-2736 O Fort Washington, Pennsyivania (215) 542-9444 O Dallas, Texas (214) 241-9521 O Houston, Texas (713) 784-3400 O Bellevue, Washington (206) 453-8086
O Milwaukee, Wisconsin (414) 747-0789 O Ottawa, Ontario, Canada (613) 829-9714 Europe: Brussels, Belgium, Tel: (02) 660 30 10, Telex: 24814 O Rungis Cedex, France,
Tel: (01) 687 22 21, Telex: 270475 O Bromma, Sweden, Tel: (08) 98 53 90, Telex: 12261 O Oxford, England, Tel: (0865) 77 14 31, Telex: 837203 O Muenchen, Germany,

Tel: (089) 55 81 41, Telex: 523 177 Israel: Haifa, Tel: 972/452 4621, Telex: 922 46511 Japan: Tokyo, Tel: {03) 426-9261, Telex: 781-28426

United States and Canadian distributors: Arrow Electronics O Alliance O Almac/Stroum O Component Specialties O Cramer O Hamilton/Avnet O Harvey

O Industrial Components O Pioneer O Wyle/Elmar O Wyle/Liberty O L.A.Varah O Zentronics




To find the East Coastland you need,
go West. OceanaWest

Contact A. James DeBellis, Director,
Department of Economic Development.
18 Municipal Center

Virginia Beach, Virginia 23456.
Telephone (804) 427-4541.

Locate your business in an industrial
park spread out over athousand acres,
inthe style of the great wide West. But
withalocationthat'sthe bestinthe East.
It's Oceana West Industrial Parkin
Virginia Beach. Land zonedfor lightand
heavy industry, offices and commercial
uses. Improvements under develop-
mentinclude sewer, water, under-
ground electric and telephone service.
Excellent highway connections provide

fasttransport of goods. Within minutes
are Norfolk International Airport and
the massive Port of Hampton Roads.
Oceana West Industrial Parkis one
of many aspects of Virginia Beach that
make good business sense. A clean,
bright seaside environment, energetic
work force and a financial climate are
conducive to business growth. Get an
overall sense of the bright future your
businesscould have in Virginia Beach.

Come to your senses in

Circle 87 on reader service card
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Plug-compatible makers face doubts

Mergers, led by National-ltel deal, and other realignments
are the rule as industry seeks to counter IBM’s moves

by Bruce LeBoss, West Coast Editor, Computers & Instruments

Suppliers of computers and peripher-
al devices that are plug-compatible
with those of International Business
Machines Corp. are apparently tak-
ing a new tack in the wake of the
dramatic hardware and software
offerings embedded in IBM’s new
4300 computers.

They are joining forces through
mergers, equity positions, or other
associations with a view to shoring
their positions, or becoming more
formidable competitors. But whether
the plug-compatible industry will be
able to weather this and future
storms created by the industry lead-
er remains in doubt.

Perhaps the most striking evidence
of this new trend is the agreement
late last month between National
Semiconductor Corp. of Santa
Clara, Calif., and Itel Corp. of San
Francisco. Itel’s computer marketing
and service operations in the U.S.,
Canada, Europe, and Singapore
were transferred to National, effec-
tive on Oct. 1. Itel had been market-
ing and servicing IBM-compatible
central processing units manufac-
tured by National for the past 2'
years, but the firm recently posted a
$60.2 million loss in its second fiscal
quarter due to an even larger operat-
ing loss by its Data Products Group.

In a letter to directors and plant
managers, National’s president,
Charles E. Sporck, notes that the
arrangement with Itel worked very
well from the first shipment in
March 1977 through calendar year
1978. However, he adds, ‘“‘the com-
puter industry was surprised by
IBM’s announcement of a four-times
price/performance improvement for
its 4331 and 4341 machines” intro-
duced in January 1979. “The result-
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Taking over. National president Charles E.
Sporck is leading his firm into computer
marketing and servicing business with its
takeover of Itel Corp.'s operations.

ing decrease in computer profitabili-
ty for Itel is one of the factors which
has contributed to their financial
difficulties,” and, he continues,
“they found it difficult to get orders
from prospective customers because
they were not certain Itel would be
able to continue to support their
requirements.”

Sporck calls the latest National-
Itel accord *‘a logical step in our
commitment to being a major factor
in the growing computer market-
place.” He says he believes that this
combination “will result in signifi-
cant efficiency improvements, a re-
duction in overall inventory levels,
and thus a much more competitive
force.” He further states that Itel
has developed very capable comput-
er marketing and servicing teams
*and having them join National will
accelerate our program to become a
full-service computer supplier.”

Keeping company. National is by
no means alone in this approach. In
midsummer of this year, Amdahl
Corp. in Sunnyvale, Calif., a manu-
facturer of 1BM-compatible comput-
ers, began merger negotiations with
Santa Clara-based Memorex Corp.,
a producer of plug-compatible pe-
ripherals. Neither firm entered the
marriage talks from an overwhelm-
ingly strong position. Amdahl suf-
fered an 89% earnings decline in its
second quarter on a much smaller
drop in revenues. Amdahl president
John C. Lewis commented that new-
product announcements made by
IBM constituted one of the main
factors that “caused customers to
delay decisions to acquire new com-
puters.”

Meanwhile, Memorex was having
its difficulties. Although net income
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before extraordinary credit and reve-
nues in the second quarter increased
3% and 14%, respectively, over the
comparable period a year ago, earn-
ings for the year are “unlikely to
reach a 25% increase, which was
previously indicated to be achiev-
able,” says Robert C. Wilson, presi-
dent. The Memorex chief executive
notes that the second quarter was
*“characterized by a continuation of
IBM’s aggressive actions” and that
these actions concurrently reduced
prices and caused customers to delay
purchase decisions.

“IBM’s actions have compounded
the profit pressures of inflation,
energy, and recession,” according to
Wilson. “The effects of all of these
factors,” he says, “have been re-
flected in our second quarter results
and have affected others in our
industry.” Memorex has since fore-
cast that its third quarter profit is
expected to be significantly below
year-earlier levels. Again, the firm
says that is largely caused by
competitive price actions and lower-
than-anticipated order rates.

Still another alliance of sorts
involves plug-compatible peripherals
manufacturer Pertec Computer
Corp., Los Angeles, and North
American Philips Corp., the New
York-based firm that intends to
acquire approximately 45% of Per-
tec’s outstanding common stock.
Interestingly, North American Phil-
ips is an affiliate of Nv Philips Gloei-
lampenfabrieken of the Netherlands,
which, in turn, is linked to the
United States Philips Corp. That
firm owns semiconductor manufac-
turer Signetics Corp. and Two Pi
Corp., the Santa Clara-based manu-
facturer of 1BM-compatible comput-
ers. Thus, the transaction, if ap-
proved, may provide Two Pi with a
friendly source of peripherals with
which to face IBM in the systems
marketplace.

Quién sabe? Whether these al-
liances, and others that are surfac-
ing, will strengthen the plug-compat-
ible industry is uncertain. But one
thing that is certain, according to
Grant S. Bushee, associate director
and computer industry specialist at
market researchers Dataquest Inc.
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of Cupertino, Calif., is that “IBM
made a very big statement with the
4300 announcement. It was geared
to get the PCMs [plug-compatible
manufacturers] and was a strategy
to minimize the erosion of IBM’s
market share by those firms.” “It
told the world,” he adds, “that 1BM
can meet the PCMs on the battlefield
and beat them.”

National’s Sporck thinks other-
wise. In a letter welcoming Itel’s
Data Products Group employees to
National, the official notes that “‘the
computer industry has taken a
dramatic turn in recent months.”
But, he says, “we feel that an aggres-
sive semiconductor-based manufac-
turing and marketing company can
evolve into a major supplier to the
computer marketplace. Together we
are a real computer company, with
all the necessary pieces in place—
technology, total systems experience,
proven manufacturing capability,
and a highly competent marketing
and service force. Together, we offer
our customer the alternative for
state-of-the-art computing.”

Some doubt. However, industry
observers question the ability of
National to succeed in the computer
business in view of the firm’s deci-
sion to shelve its system 200 and 400
computer programs and what they
refer to as a not-too-successful Star-
plex development system. “I frankly
don’t see the synergism with their
existing semiconductor business, oth-
er than that their computers will use
their semiconductors,” says Data-
quest’s Bushee.

Most microprocessor companies
have taken a route of making a grad-
ual transition into system-level prod-
ucts. National, in contrast, “is mak-
ing a complete leapfrog into main-
frame computers,” Bushee says.
“They are saying: ‘We are not going
to walk before we run, we're going to
gallop.”” The semiconductor busi-
ness is a commodities business, and,
he continues, “to jump into a busi-
ness that is service- and support-
oriented and requires them to come
up with end-user solutions is mind-
boggling. If they can pull it off, it’s a
major coup.”

Some of the other proposed
alliances may, indeed, result in more
efficient and formidable rivals to
IBM. An observer of Amdahl and

Memorex notes that the combination
of these two firms would give them
greater financial stability and im-
proved financial resources. “‘Memo-
rex brings to Amdahl memory tech-
nology, both in the peripherals and
add-on fields. If they can put some
of their resources into that area and
offer some new capabilities to the
marketplace, they will be able to
enhance their overall CpU offering,”
he says. What’s more, he adds,
Amdahl has management talents,
more so than Memorex, that it
brings to this proposed marriage.
“This combination would indeed
make them a more potent competitor
for IBM,” he states.

Getting products out. Further-
more, Memorex already has a large
sales and service organization world-
wide and is especially strong in
Europe, according to another com-
puter industry analyst. *“Its strength
is in distribution, and they are able
to move products out to the market-
place very rapidly. Having more
products to sell, namely, those of
Amdahl,” he says, “would make it
a more cost-effective operation.

James Geers, marketing vice-pres-
ident at Two Pi, sees little or no
benefits coming to his firm as a
result of the North American Phil-
ips—Pertec deal. “There is nothing
happening from a business stand-
point, although I could use all the
help I could get,” he states. Pertec
makes a tape drive that, Geers says,
is “the only synergistic equipment.”
“However, I consider that to be the
least important element,” he adds.

What benefits, if any, will materi-
alize as a result of the plug-compati-
ble manufacturers joining forces
against IBM cannot be seen at this
early date. But whether any are
needed is questionable inasmuch as
most of the plug-compatible manu-
facturers, “‘from big to small, have
not dropped out of the business,”
says Dataquest’s Bushee. Further-
more, “all are telling a story that
they’re as strong as ever,” he states.

According to Bushee, there really
is no reason why plug-compatible
manufacturers should not do well in
the future. “Plug-compatibility of
computers will be increasingly com-
mon, because the price of hardware
is going down while that of software
is spiraling.” d
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¢ Time code generation and reading, IRIG, XR3, NASA
formats, and others.

e Automatic tape search using your transport.
(We're compatible with all analog tape :ransports.)

e Computer-controlled tape search.

e MIL-Spec units for ship, airplane, trucks, subs —
anywhere.

e Compact, space-saving generators, readers, and
remote indicators (our 8700 series).

Quality. Ability to meet specs.
Ability to tailor equipment to your
specific needs. The most
complete line. Years of experience.
That sums up why Systron-
Donner is the No. 1 source fortime
code instrumentation through-
out the world.

There's more. Ask our Scientific
Devices office for our latest
literature. For a free copy of our
authoritative handbook entitled
"Timing Reference Handbook'
contact: Systron-Donner,

10 Systron Drive,

Concord, CA 94518,

Phone (415) 676-5000.

In Europe, call:

West Germany: 089 83 80 21
France: 958 48-63

U.K.: (0926) 35411
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Probing the news

Packaging & production

Fine-line lithography nears its day

Optical techniques can be pushed beyond 1-um widths,
while masking technique permits 200-angstrom lines

by Jerry Lyman, Packaging & Production Editor

Semiconductors are moving into
what has been called the second inte-
grated-circuit revolution, one whose
end is submicrometer geometries.
And those responsible for providing
the means to that end, who develop
the systems and the science with
which such circuits will be manufac-
tured, found two surprises waiting
for them late last month at their
Semicon/East meeting in Boston.

First, the possibility of submi-
crometer geometries punches a hole
in the conventional wisdom, which
maintains that I-micrometer line
widths are the limit of optical litho-
graphy. Second, X-ray lithography
has progressed much further than
most in the industry have supposed;
in fact, a masking technique that
makes possible 200-angstrom lines in
silicon was described. Today’s limit
is 500 to 1,000 A.

All that news emerged from the
same Semicon session. There, David

Markle of Perkin-Elmer Corp., Nor-
walk, Conn., told his audience that
“optical lithography is going to be
pushed much further than most
people expect.” In fact, he surmises
that it could conceivably reach the
0.5-um region before bottoming out.
Markle showed how the limits of
optical lithography are related to the
numerical aperture (the sine of the
angle between the outermost ray
entering the objective and the optical
axis) of the lens system, the wave-
length of the light source, the sensi-
tivity of the photoresist, and mask-
to-wafer alignment.
Photolithography will move to-
ward the use of deep ultraviolet light
sources (2,000 to 2,700 nanometers)
and higher numerical apertures,
Markle said. However, he noted,
application of deep ultraviolet to 1:1
projection photolithography would
require new resists, special silica
mask substrates, a high-intensity

light source, and accurate alignment.
Of all these requirements only the
mask substrates are readily available
[Electronics, May 24, p.29]. As
Markle was speaking, Perkin-Elmer
was demonstrating on the conference
floor an automatic alignment system
with a 0.125-um alignment accuracy
that could possibly be suitable for a
deep-ultraviolet 1:1 projection sys-
tem.

The machinery, shown in the
photo opposite, uses a pattern-recog-
nition system coupled with edge-
detection techniques. A television
camera views the sharp edges of the
alignment targets, and information
is then processed through edge-
detector circuitry and memory buf-
fers to a microcomputer. Alignment
is completed whenever a small
diamond on the mask pattern is
symmetrically nested and centered
within a large diamond on the wafer
pattern. This system will be avail-
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able in the second quarter of 1980.

Perhaps most pertinent in Mar-
kle’s presentation was a comparison
of today’s optical systems with possi-
ble alternatives that have improved
parameters. The latest Perkin-Elmer
projection aligner has a numerical
aperture of 0.164 and operates
around the 3,900-nm wavelength,
resulting in a minimum line of 1.78
pm. Typical step-and-repeat
projection aligners have numerical
apertures of 0.27 and operate at
4,360 nm, resulting in a minimum
line width of 1.2 um, but they have
less throughput. But a 1:1 projection
aligner with the same numerical
aperture as the present Perkin-Elmer
system and a 2,700-nm deep ultravi-
olet source and silica optics could
possibly expose 1.1-um lines.

Markle sees a possible break-
through if a projection aligner (prob-
ably a step-and-repeat) with a 0.24
aperture and a 2,500-nm source
could be developed. The result would
be an optical machine capable of
imaging 0.78-um details. Of course,
with an even higher numerical aper-
ture, shorter wavelength, and a more
sensitive photoresist, optical tech-
niques could conceivably reach 0.5
um. But this is pure conjecture.

The X-ray picture. X-ray lithogra-
phy has for some time been capable
of putting 0.1-um (1,000 A) images
on a resist-covered wafer. So why,
two researchers from MIT’s Lincoln
Laboratory were asked, has progress
been so slow? Disagreeing that it has
been slow, Harry Smith and D. C.
Flanders insisted that X-ray tech-
niques have made great advances.

Smith pointed out at the Semicon
technical session that while present
electron-beam scanning systems
have data rates of 1 to 2 megahertz,
X-ray systems can handle equivalent
data rates of 50 to 100 MHz. With
synchrotron X-ray sources, equiva-
lent data rates approach 1 gigahertz.

He also said that Lincoln Lab was
building an X-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>