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settling time

HP’s new 3325A Function Generator gives you all this precision
for only $3,000*. And it’s programmable, too.

¢
/i

Now, the precision
functions you need cost
less with HP’s new
3325A  Synthesizer/
Function Generator.
The 3325A provides
pushbutton selection of sinewaves,
squarewaves and triangles as well as positive
and negative ramps. Each function has the same high accuracy,
stability and resolution you’d expect from a synthesizer. With
its performance characteristics fully specified over the entire
operating range.

That means you can obtain triangles and ramps from 1 uHz
(periods to 11%2 days), up to 11 kHz with 0.05% linearity. In
applications such as VCO testing, you’re assured of more con-
clusive results.

For amplifier analysis and precision timing and gating, the
3325A fumishes squarewaves over a range of 1 uHzto 11 MHz
with less than 1 us settling time to less than 0.05%. But that’s
not all.

Sinewave harmonics are down 65 dB (to 50 kHz) for low-
distortion audio and VLF/ULF testing. Integrated phase noise

ya!

is also low, at —54 dBc up to 20 MHz—just right in developing
multiplex communication systems and phase sensitive networks.

Linear and logarithmic sweep are provided for all functions.
Other standard features include HP-IB** capability for program-
mable control, variable phase and DC offset, and extemal AM
and PM modulation capability. An optional 40Vpp high voltage
output is also available.

For further details on HP’s new 3325A Synthesizer/Function
Generator, contact your local HP field engineer today. Your
designs deserve precision.

* Domestic U.S.A. price only.
** HP’s implementation of IEEE Standard 488-1975. 099142

HEWLETT @ PACKARD

1507 Page Miil Road, Palo Alto. Califorrra 94304

For assistance call’ Washngton (301) 948-6370. Chucage (212)
255-980C, Atlanta (404) 955-1500, Los Angales (21:3) 877-1282
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HP's Bright New Light Bars
are lere!

HP introduces a new way to illnniinate vour message boldly and brightly with Light Bar Modules.
The universal pinout arrangement allows vou to connect these Light Bars ir parallel. series. or series/parallel

configurations. Vary the amount of current, and you can vary your light output to match or contrast with ambient light

levels. Available in either Hiak Efficiency Red. Yellow or Green. they are ideal for illuminating legends. as indicators.

bar graphs. or for lighted switches
HPs Light Bar Modules come in two sizes. are X-Y stackable. and flush ntounting is easy and convenient. The
HLNP 230072400 2500 Series Light Bars are 8.839mm x 3.81mm (.35in x
A5in) with prices starting at $1.15” in quantities of 1000, and the HLNP-
2350/2450/2550 Series measure 19.05mm x 3.81mm (.75in x .15in) with
prices starting at $1.75% in quantities of 1000, E
For more information or immediate off-the-shelf delivery. call any HEWLETT ﬁ PACKARD

tranchised HP distributor. In the U.S. contact Hall-Mark. Hamilton/\vnet,

Pioncer Standard. Schweber. Wilshire or the Wyle Distribution Group

(Liberty Elmar). In Canada. catl Hamilton Avnet or Zentronics., Ltd. 1607 Page Mill Road, Palo Alto, California 94304
For assistance call Washington (301) 258-2000, Chicago (312
9 “U. 8. Domestic Prices Onlv 25%-9800. Atlanta 1404 955-1500. Los Angeles (213) 877-1282
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Here’s the fastest €I2E)
graphic peripheral available today...
and it programs like a plotter.

A

With the HP 1350A Graphics Translator and
one or more HP electrostatic CRT displays,
there’s no faster way of seeing your system’s
output. You can get a quick reading - then plot
if hard copy is needed.

Because it's HP-IB* compatible, the 1350A
is easy to add to your system. It lets you present
different information simultaneously on up to
four CRT displays.

And, it makes writing a program for a CRT
display as easy as programming a plotter. An
optional binary cassette tape for the HP 9825
Desktop Computer simplifies programming and
lets you use the same routines on both CRT’s
and plotters.

The 1350A lets you update the display se-
lectively. For example, in an application such as

sequential testing, you can view multiple data
plots (A) on a CRT and update only a portion
of the display for rapid comparative measure-
ments. It also provides convenient operator
interaction. You can display program listings (B),
normal and expanded displays, or a cursor

and its coordinates.

Ideal for use with HP Data Acquisition and
Network Analysis Systems, the 1350A Graphics
Translator, priced at $3,450**, is a useful tool
anywhere a fast, high-resolution graphic presen-
tation of information is needed. Write for
Application Note 271-1, or call your local HP
field engineer for complete details.

*HP's implementation of IEEE Standard 488-1975
**Domestic U.S.A. price only

HEWLETT [hp! PACKARD

L

1507 Page Mill Road, Palo Alto. Caltorma 94304

For assistance cali: Washington (301) 948-6370, Chicago (312}
255-9800, Atlanta (404) 955-1500, Los Angeles (213} 877-1282 08812
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Highlights

Cover: VLSI changes computer architecture, 111
Very large-scale integration is altering the
hardware basis of computers. But to
preserve the investment in software, the
facade—the user interface—is for the most
part being held constant, says this special
report.
Cover is by Katrina Taylor.

Is there life in diffusion MOS yet? 88

Four Japanese companies are researching
diffusion self-aligned MOS in the expecta-
tion of achieving submicrometer channel
lengths with 2-or-more-micrometer photoli-
thography.

Cellular setup reduces mobile-phone hangups, 158
Bell Laboratories’ Advanced Mobile Phone
Service uses decentralized, low-power
transmitters and antennas to link calls made
to or from cars to the regular phone lines.
The same frequencies may be used by
different transmitters, provided they are at a
sufficient distance from one another.

NCC studies computers’ impact on society, 175
Included among the more than 120 techni-
cal sessions at this year’s National Comput-
er Conference will be several aimed at
providing people with a *‘greater conscious-
ness of the social implications of the
expanding use of computers,” says NCC
chairman Merlin G. Smith.

. . andin the next issue
Putting Pascal to work . . . charge-cou-
pled devices versus random-access memo-
ries . . . another in the codec series.
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Publisher’s letter

n a game of technological leapfrog,

advances in large-scale integration
and the introduction of new comput-
er architectures have been springing
across the electronics landscape. As
a result, the concerns of the LSI
designer are overlapping with those
of the computer designer.

This trend is one of the key
themes of the special report on new
computer architectures (p. 111) pre-
pared by computers editor, Tony
Durniak. What goes on in silicon
greatly affects computer architec-
ture and vice versa.

“Oddly enough,” Tony observes,
“the very nature of the advances in
semiconductor technology that have
removed many of the computer
design constraints have made engi-
neering the computer more difficult
than ever. So many more choices are
provided by the semiconductor de-
vices that architecture design is now
more flexible than it was just 18 to
24 months ago.”

The upshot is a change in the facts
of life faced by the computer design-
er. For one, he must make greater
use of computer-aided design to
handle the enormous complexity of
the LSI devices.

For another, the computer design-
er must now broaden his or her
know-how to include semiconductor

fabrication, as well as the usual logic
design, in order to understand what’s
on the chip. Otherwise, it's awfully
hard to design with LSI.

Another fact of life for the comput-

er designer is the annual National
Computer Conference to be held this
year in New York starting June 4. A
preview of the important technical
sessions starts on page 175, a round-
up of some of the new products on
page 193.

Both the technical sessions and the
product exhibits promise to make
this year’s NCC another big hit, thus
underscoring again the major impor-
tance of this sector of the electronics
industries. The impact of computing
power is now being felt and across
the board, from the personal com-
puter all the way to the powerful
mainframes. NCC dramatizes not
only this broad application of com-
puters but the advances in semicon-
ductor technology that are making it
all possible.

Americas, New York, N.Y. 10020.
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thefilter store

Krohn-Hite builds an active tunable filter for If you need an active tunable filter for any
almost every purpose and application. In high pass, purpose, call Krohn-Hite. We can probably ship you
low pass, band pass, band reject and tracking the filter you ne=d from the store. After all, we've been
configurations. Tunable from 0.0C1 Hz to 3 MHz. number one in filters for over 30 years.

With selectable attenuation slopes as steep as 96 dB
per octave. With Butterworth and low-Q response.

Battery power option available. m_. K n o H N - H ITE
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Designed by
Grayhill as
the world’s

smallest
rotary

switch

ACTUAL SIZE

10 positions, 1 or 2 poles,
diameter less than .300"

As the pioneer in switch micro-
miniaturization, Grayhill designed
its Series 75 as the smallest the
state of the art permitted.

For low voltage applications
The Series 75 is ideal for com-
munications circuits, electronic
stopwatches, and other logic
level equipment where size is
critical. It's non-shorting. . . has
wiping contacts . . . is rated to
make or break 15,000 cycles
minimum at logic loads.

Choice of actuation

Available with integral knob as
well as screwdriver or shaft op-
erated. All styles PC mountable.

Small switches, small price
If you think that small switch
means big price. . . guess again.
Here’s a lot of switch in a tiny
package at a cost that's surpris-
ingly low. Under $5.00 in quan-
tities of 100 or more.

Write for literature on these
miniature switches . . .and con-
sult EEM for more information
on Grayhill products.

Grayhill

561 Hillgrove Avenue » LaGrange lilinois 60525
(312) 354-1040

6 Circle 6 onreader service card

Readers’ comments

Browsing for antiques

To the Editor: In the article “Getting
the most out of the 9900 for real-
time control” [March 1, p.40], I
particularly enjoyed the discussion
of the Cordic algorithm. I, and
perhaps others, would appreciate it if
sources can be given for this and
other algorithms used to compute
functions on handheld calculators
that may be applied to the 9900 and
other microprocessors.

When | simulated the Cordic
algorithm program, I discovered two
typographical errors. The line after
label L20 should read “‘S R4, R3” rath-
er than *“S R3, R3,” and the second
SRA instruction after label L30
should read *‘SRA RS, R0O” rather than
“SRA R4, R0.” Also, the values left in
R; (sine) and R; (cosine) are scaled
up by a factor of 32,768 from their
true values.

Webb Simmons
San Diego, Calif.
® The author replies: The Cordic tech-
nique was originally devised by J. E.
Volder, who published it in the IRE
Transactions on Electronic Computers,
Vol. EC-8, No. 3, Sept. 1959, p. 330,
along with a companion article by
D. H. Daggett on p. 335. Additional
information can be found in a masters
thesis published at the University of
California at Berkeley in 1968 by
Michael Liccardo entitled “An Inter-
connect Processor with Emphasis on
Cordic Mode Operation.”

Early computer developers in the
1950s and 1960s experienced the same
problems modern designers are facing
with microprocessors—the need for
fast and space-efficient algorithms. An
awful lot of those algorithms are
obscured with time. Whenever I have
the time, therefore, I read the old jour-
nals looking for such algorithms that
may have fallen into disuse.

And thank you for pointing out the

typos.
On its own

To the Editor: Your International
Newsletter of Nov. 9 [p.63] de-
scribed our company as manufactur-
ing epitaxial power transistors for
International Rectifier Corp. of Los
Angeles. This is an error. Interna-
tional Power Semiconductors is an

independent company making power

transistors in TO3 and TO66 pack-
ages from mesa and epi chips.

T. J. Joseph

International Power

Semiconductors Pvt.

Seepz, Bombay, India

Ownership possible

To the Editor: A recent article,
“Who’s Who in Satellite Communi-
cations” [March 29, p. 92], states
that the American Telephone and
Telegraph Co. cannot legally own
satellites at present and that the
decision will be reviewed by the
Federal Communications Commis-
sion in July 1979.

The FCC has restricted AT&T from
providing private line services via
satellite—except to the Federal gov-
ernment—until July 1979, but not
from owning satellites. By choice,
AT&T leases satellite circuits from
Comsat General Corp.

R. F. Latter
American Telephone
and Telegraph Co.
Bedminster, N. J.

Electronic bandaids

To the Editor: I agree with your
April 12 editorial [p. 24] that micro-
processor technology could be used
to improve nuclear reactor safety.
The larger question remains unan-
swered: would these improvements
make nuclear reactors insurable
(i.c., would any profit-oriented in-
surance company be willing to gam-
ble on their safety)? If they remain
uninsurable, should they be allowed
to operate?

Technology should not be used to
apply bandaids to radioactive
wounds. Let us instead use our tech-
nical capabilities to enhance life
instead of sugar-coating the most
life-threatening poisons known.

Donald Weiss
Glendora, Calif.

Correction

The acquisition by Thomson-CSF cited
in the April 12 Electronics Newsletter
[p. 33] should have referred only to the
RF division of Solid State Scientific
Inc., and not to the entire company.

Electronics /May 24, 1979



HP5328A
Universal Counter.
The Right Performance
At The Right Price.

If you’re looking for a medium priced universal
counter with the capability to do just about

any counting job and the versatility demanded
by tough systems applications, look no further.

For only $1300* the HP 5328A Universal
Counter is a basic 100 MHz/100ns instrument
that expands to meet your needs. Optional
modules let you expand its capabilities to 512 or
1300 MHz and 10 ns time interval.

You can select anoptional built-in DVM
(single-ended or full floating, 10 wav to 1000v)
for accurate determination of trigger levels and
for external digital voltage measurements.
Only HP offers it.

*U.S. Domestic price onrly.

HEWLETT A

Other options let you make use of an
ultra-stable time base and HP Interface Bus
Operation including full remote control of the
counter and the DVM.

Sound good?

There’s more information available for you
on the HP 5328A Universal
Counter and the full line of
sophisticated HP electronic
counters.

Just call your nearby
HP field office or write

for our new electronic
counter brochure.
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HP: MAKING EXPERIENCE COUNT ~

Far assistance call: Washington (301) 948-6370, Chicago (312)
. Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Reliability
X y:here '
I |
counts

The expertise that
made Tecnetics one of th
military’s leading suppliers
of DC-DC power supplies, '
also goes into our AC-DC
supplies. ‘

Tecnetics units are
designed, built and tested to ’ |

meet the highest military
standards. And proven under
the toughest military applications
That's why Tecnetics is one
of the few suppliers publishing ’ [ ]
the Mean Time Between Failure,
and our method for determining it g
If it's high efficiency you need, come to the leaders in | |
Pulse Width Modulation technology.

Come to Tecnetics. |

tecnetics .

INCORPORATED
The DC-DC Experts and
400 H,-DC, too. |

1625 Range St., P.O. Box 910. Boulder, CO 80302
(303) 442-3837 TWX 910-940-3246
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News update

B Remember the system that will
turn ac power lines into phone lines
with a simple connection? Astech
Inc.’s Phone Link I-II has been
going great guns since its introduc-
tion last July [Electronics, July 20,
1978, p. 155], says Robert T. Dunne,
president of the Bedford, Mass.,
company. “The orders have really
been coming in—and we haven’t
placed a single advertisement yet,”
he says.

The patented technique connects
communications signals to power
lines by reactive coupling, using coils
and transformers so that they reduce
or completely eliminate noise. The
user simply plugs an extension tele-
phone into an ac outlet.

Phone Link I is hooked up to any
telephone receptacle and any ac
outlet. Phone Link II attaches a
portable extension phone to an ac
outlet in the building, coupling the
phone to the power and phone lines.
Each part of the system contains a
receiver, transmitter, and signaling
supervision logic.

So far, Dunne says, about 60
systems have been shipped at $229
each. “Most of the attention has
been from producers,” he says. “The
Phone Link will be used mainly by
manufacturers of systems.” Dunne is
waiting to hear the Bell Telephone
System’s thoughts about Astech’s
system, as well as those of private
phone companies. “Our system will
best be used as a telephone extension
system,” he notes. “The telephone
companies are in the best position to
put the system into consumer use.
We’d rather go to the telcos, instead
of just introducing Phone Link at
retail outlets.”

At the Basking Ridge, N. J., head-
quarters of AT&T, Albert J. Tutko,
product manager for key systems,
says, “Astech’s phone link may have
merit as far as residences go. I do
think there’s a market for this prod-
uct—it’s quite novel.” AT&T is still
evaluating possible applications.

Astech hopes to offer more fea-
tures on the phone link in the near
future. Included among them is an
intercom network between any num-
ber of phone links, as well as a more
compact system. -Pamela Hamilton
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You've compared the AmZS8000 with the Advanced Micro Devices

8086. Now you know what we know. The

AmZ8000 is the best 16-bit CPU. Announces System 8/8.
But if you're still a little worried about System 8/8 was designed especially to

support. Don't be. support the AmZ8000 in both hardware

N . ! 2L - ol NI SR T
.3 s o T a3

Advanced Micro Computers is a subsidiary of Advanced Micro Devices.

(| OK'
~ the AmZ8000
is better. But what
about support?”




and software development. But thanks to
its multiple-master bus structure, System
8/8 also supports the 8080, 8085 and Z80.
It’s the only upgradeable, expandable
development system you can buy.

The basic machine comes with 32K bytes
of RAM, two tloppy disk drives, an RS232
serial port, six 8-bit parallel ports and an
Am9080A main CPU.

And along with all that powerful hard-
ware, you get an equally powertul set of
software.

There’s an AmZ8000 translator and
macroassembler, a terrific text editor, 8080
macroassemblers, a linking loader and a
dynamite debugger. Plus a very sophisti-
cated disk operating system that provides
rapid access to programs through a com-
prehensive file management structure. Its

friends call it AMDOS 8/8.

Those are the standard features. Hang
on for the options.

System 8/8 speaks four languages
tluently: BASIC, FORTRAN, COBOL AND
PASCAL. Take your pick. (PASCAL is a new
systems implementation language that lets
you write more reliable software, lower
your development costs and decrease soft-
ware maintenance.)

We've also got in-circuit emulation,
cartridge disks, 8085 and Z80 macroassem-
blers, CPU boards and a variety of data
storage options.

It you want the best 16-bit CPU and the
best development system in the business,
call or write Advanced Micro Devices.

We've got what you want. No question
about it.

Advanced Micro Devices ¢\

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

Make reservations now for our 4-day seminar
on the AmZ8000. Call (408) 732-2400, ext. 2325.

Circle 11 on reader service card



ANNOUNCING

THE LOW-COST 16-BIT

MICROCOMPUTER

THIS IS HOW FAR YOUR MONEY CAN GO.

Function and economy. Those
are the two reasons we packed
more features in our new 16-bit
microNOVA® MP/100 than anyone
would have thought possible. And at
a price lower than anyone would
have thought possible.

Available at chip, board or box
level, the MP/100 is based on the
new Data General designed and
manufactured 16-bit mN602 NMOS
microprocessor. This is where the

true functionality begins. Our single,

40-pin package includes the full
NOVA® 16-bit architecture and mul-
tifunction instruction set, hardware
stack and frame pointer, 16-bit mul-
tiply and divide, realtime clock,
multiple addressing modes, stand-

ard and high-speed data channels
(2M byte/sec), 16-level priority
interrupt and dynamic RAM refresh.
It's capable of supporting up to
64KB of RAM/PROM/EPROM
memory ir standard applications and
up to 128KB in special application
requiring additional memory.

The MP/100 gives you the
mN602 microprocessor, an asyn-
chronous interface with full modem
control, automatic program load,
power/monitor/auto restart and soft
control panel all on a single 7%" x
9'2" board.

All microNOVA computers are
available in a compact, modular 5%"
eight-slot chassis featuring a single
board power supply for increased

reliability and maintainability. Plus
a low cost four-slot card cage for
product OEMs.

Our new 16-bit microNOVA
MP/100. It can take you a long way
on a small amount of money. Most
important, the MP/100 is not only
compatible with other members
of the microNOVA family but also
within the entire Data General
family of NOVA and ECLIPSE com-
puters. It's a smart way to grow.



ANNOUNCING THE HIGH
PERFORMANCE 16-BIT
MICROCOMPUTER,

MP/200.

THIS IS HOW F

Speed and performance. These
are the two features that give you
the power of a mini in a 16-bit micro-
computer. Our new microNOVA®
MP/200 is the highest performance
microcomputer in the marketplace.

Offering the flexibility of product
line integration at multiple levels—
board, box or fully packaged
system—the MP/200 features fast
instruction execution times with an
0.84 microsecond ADD and a full
16-bit hardware multiply in 4.9
microseconds. Standard and high-
speed data channel (DMA) provides
input/output data rates of up to
3.7M bytes/second. An enhanced
NOVA® instruction set featuring

unsigned integer Multiply/Divide
add to the MP/200’s power.

The MP/200 is completely com-
patible with the MP/100 which
means that all peripherals and inter-
faces are interchangeable. And the
MP/100 and MP/200 feature the
industry’s broadest range of compat-
ibie field-proven software for pro-
gram development and execution.
Including disc and real-time operat-

ing systems and high level languages

such as Business BASIC, Extendec
BASIC and FORTRAN IV.
Function and economy. Or, high
performance. Whichever your need,
you'll find the best, cost-effective

answer in the MP/100 or MP/200

byte operations as well as signed and 16-bit microNOVAs from Data

fOU CAN GO.

General. The right fit for today with
the growth for tomorrow. Send the
coupon for complete information.
And fast. Or call 800-225-7282 or
contact your nearest Schweber or
Hall-Mark distributor.

g |

| MAIL TO: microNOVA PRODUCT INFORMATION
DATA GENERAL CORPORATION

I WESTBORO, MA 01581

| Nam
Title

| Company Tel No.

| Address

|

N City State__ —Zip
|
I

‘ v DataGeneral

We make computers that make sense.
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Twice Actual Sue

LOW COST!
OPB 706
OPB 707

OPTRON
REFLECTIVE OBJECT
SENSORS

NEW, LOW COST DEVICES
OFFER HIGH RELIABILITY
FOR NON-CONTACT SENSING

OPTRON's new OPB 706 and OPB
707 reflective object sensors provide
solid state reliability at a low cost for
non-contact sensing applications.

Ideal applications for the OPB 706
and OPB 707 include detection of edge
of paper or cards, EOT/BOT sensing,
tachometers, motor speed controls,
and proximity detection.

The devices combine a high effi-
ciency solution grown gallium arsenide
infrared LED with a silicon N-P-N photo-
transistor (OPB 706) or maximum sen-
sitivity photodarlington (OPB 707) in a
plastic package. The photosensor
senses radiation from the LED only
when a reflective object is within its field
of view.

With LED current of 20 mA, the out-
put of the OPB 706 is typically 750 pA
when the device is positioned 0.050 inch
from a 90% reflective surface. Under
similar operating conditions, the output
of the OPB 707 is typically 35 mA.

A built-in light barrier in both de-
vices prevents response to radiation
from the LED whenthereis not a reflec-
tive surface within the field of view of the
sensor. With no reflective surface, the
maximum sensor output due to
crosstalk between the sensor and LED
is 0.200 uA and 10 uA for the OPB 706
and OPB 707.

The OPB 706 and OPB 707 and
other low cost, high reliability OPTRON
reflective transducers are immediately
available. Custom designed versions
are available on request.

Detailed information on the OPB
706 and OPB 707 reflective object
sensors and other OPTRON optoelec-
tronic products ... chips, discrete
components, optically coupled
isolators, and interrupter assemblies
... Is available from your nearest
OPTRON sales representative or the
factory direct.

OPTRON, INC.

1201 Tappan Circle
Carroliton, Texas 75006, us

TWX-910-860-5958
®  214/242-6571
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Kruschke of Mostek predicts
lots of IBM plug-ins coming up

Users of computers made by Inter-
national Business Machines Corp.
can look forward to a bonanza in the
near future of ‘“‘unique” products,
from a number of manufacturers,
compatible with their IBM machines.

That is the prediction of Gene
Kruschke, large systems program
manager for the Memory System
group at Mostek Corp., Carrollton,
Texas. The 45-year-old Kruschke,
who left Intel Corp. to join Mostek
in March, will oversee the Texas
company’s move into the 1BM add-on
memory marketplace [Electronics,
May 10, 1979, p. 42]. After 11 years
of experience with products aimed at
IBM users, including a stint at
Ampex Corp. and one at Intel,
Kruschke says that decreasing solid-
state hardware costs and the increas-
ing sophistication of 1BM users,
among other things, is opening new
opportunities for the makers of 1BM
plug-in devices. Continuing 1BM
price cuts in the memory area may
help force the change to less tradi-
tional add-on products as well, the

Mostek memory manager indicates.

The General categories of prod-
ucts to look for include hierarchical
memories and various kinds of data-
base and specialized processors.
“There are all kinds of things you
can do in these areas,” Kruschke
observes. “It’s just a matter of sitting
down for 15 minutes and you can
come up with a number of ideas for
products that could turn out to have
a very high gross margin.”

Unblessed. The Mostek official con-
cedes that some new products may
be difficult to sell at first because
they lack the 1BM blessing. But he
adds that “users today are very
sophisticated —they know exactly
what they need and how to use it, so
no one should be afraid of coming up
with a unique product.”

Will Mostek be among the firms
introducing new types of products
for the 1BM marketplace? “We are
looking at other products” in addi-
tion to add-on memory systems,
Kruschke answers. But he declines to
be more specific, indicating only that
ideas can come from many places.
“And not only could they be profit-
able, but they’re a lot of fun to
design with, too.”

To compete with the giants in the bipolar PROM market
employee quality counts most, says MMI's Federman

For nearly nine years, privately
owned Monolithic Memories Inc.
has been a strong contender in the
bipolar programmable read-only me-
mory marketplace till now it is in the
top three. But as the market heats up
with demand from the automotive
industry, most industry observers
believe MMI in Sunnyvale, Calif,,
could be squeezed out by titans like
Texas Instruments and National
Semiconductor.

MMI’s new president, Irwin Feder-
man, is undaunted. He feels the deck
is not as stacked against his compa-
ny as the numbers suggest—it had
$30 million in sales last year.

Smaller chunks. Federman be-
lieves the battle in the short term
will not be MM1 against giant corpo-
rations. “Every large company is

really an amalgam of several smaller
ones,” he explains. In his view, MMI
will be competing with the bipolar
memory division of large corpora-
tions, not the corporation itself, and
“that’s important because a divi-
sion’s ability to get corporate fund-
ing depends on its performance.”

“It’s not the numbers that really
count, it’s the quality of the people,”
he says. Profitability is securely tied
to wafer yield, and higher yield is
much more a function of employee
quality than of capital equipment, he
continues.

Thus, his primary objective as
president and chief operating officer
is to attain higher levels of quality
from his employees. He wants every-
one, from managers on down, to
strive for excellence. And what is his
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You can do surprising things
when you have 64 kilobytes of fast RAM

4 MHz FAST—AND EXPANDABLE

Here’s 64 kilobytes of memory on
one RAM card. Yes, we mean 512K
bits of read/write memory on this
single card.

And, yes, we mean it's fast. With
150-nanosecond chip access times
—so the card can operate in fast
Z-80 systems with no wait states.
Repeat, no wait states.

EXPANDABLE ON TWO LEVELS
Not only does the new Model
64KZ give you a large, fast RAM
but it is expandable on two levels.
First, through our Cromemco Bank
Select feature, you can expand to
512 kilobytes in eight 64K banks.

Or, with our Extended Bank Select
feature, you can expand memory
space to as much as 16 megabytes.

This expandability we call your
obsolescence insurance.

The legend on the card’s heat sink
is an easy reference for address and
bank selection.

on one card

BENCHMARK IT

Obviously, the speed and memory
capacity ot this new card give you a
lot of power.

You can see that for yourself in
our new 7-station Multi-User Com-
puter System which uses these Model
64KZ cards. This S100-bus system
outperforms the speed of many if
not most timesharing systems of up
to 10 times the Cromemco price.

And yet where some of these much
more expensive and cumbersome
systems clearly slow to a snail’s pace
when timesharing, the Cromemco
system using Bank Select switching
runs surprisingly fast.

SEE IT NOW
See the new Model 64KZ at your
computer dealer now. Study the lit-
erature on it. See how for only $1785
you can get around that ever-present
barrier of memory that’s too little
and too slow.

Cromemco

For high reliability alt Cromemco memory
cards are burned in at the factory in these
temperature-controlied ovens.

Cromemco Mutti-User System
shown with 7 stations

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

Tomorrow’s computers now

Circle 15 on reader service card
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Delevan
Power Chokes

- ...Stl' ike
the perfect balance

Our Series 3443 molded power inductors offer the optimum design
balance in switching regulator systems. They combine low unit
cost with the high reliability of a molded configuration.

Rugged construction with heavy 18 gauge molded-in sotder-
coated radial terminals. .. ideal for printed circuit board
applications.

A broad spectrum of standard inductance values ranges from
1.0to 15,000 uH. Current ratings up to 10 Amp.

Delevan molded power chokes reduce ripple transients. ..
reduce incremental current effects at a lower cost than conven-
tional toroid design. Inductance values will not change more than
10% with up to 70% of rated current.

TYPICAL APPLICATIONS

e Switching regulator power supplies

e DC to DC converters

e Suppression and decoupling chokes

Get the details for your application. Ask for Data Sheet 3443,

Delevan AMERICAN
PRECISION
Division INDUSTRIES INC

270 QUAKER RD., EAST AURORA. N.Y. 14052

TELEPHONE 716/652/3600 TELEX 91-293
DTHER OIVISIONS & SUBSIDIARIES INCLUDE
APITRON, BASCO. DUSTEX. AMERICAN PRECISION
INDUSTRIES (UK ) LTD, DUSTEX OF CANADA, INC
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Goal man. People are happiest when they
are achieving, believes Irwin Federman.

reward? Beyond the usual profit-
sharing scheme, Federman, 43, who
holds a BS in economics from Brook-
lyn College, N.Y., and a State of
California certification in public
accounting, feels the reward is a
sense of achievement. *“I’ve never
run into anyone who isn’t happier
when they are achieving than when
they’re not,” he explains.

It comes down to letting people
themselves choose their incremental
goals and counseling them not to risk
failure by picking too grand a target.
On the other hand, Federman thinks
they should not be too easy on them-
selves. He quotes the English poet,
Robert Browning: *“ ‘A man’s reach
must exceed his grasp or what’s a
heaven for?* >

Before putting capital into a divi-
sion, a company must study its
return on investment, points out
Federman, who was financial vice
president at MM1 for 7'z years. He
feels that if MMI’s performance is
high while another corporation’s
bipolar memory division does less
well, then the actual differences in
capitalization would be less than a
comparison of corporate-to-corpo-
rate assets would imply. MMI’s size
“imposes a requirement for us to be
better than the competition, even
though we are smaller overall,”
Federman concludes. O
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You may not know how expensive a pushbutton
really 1s until months after its paid for.

The true measure of a pushbutton’s cost isn't
so much what you pay. It's how many times

you pay it.

N n , L It you spend less in
. )" 7 thefirst place, youcould end

. S up with a higher price tag
. . trom what you spend over

: and over in repair costs

L and downtime.
That's why it's

New full-guarded pushbuttons. worth if to Speci'[f'y the
MICRO SWITCH Advanced Manual Line
(AML) of pushbuttons, rockers, paddles and
indicators. It's the most complete line of manual
controls ever offered, designed to save you
money from start to finish.

AML is easy to wire, thanks to single-
level termination, simple snap-in PC board
mounting and sub-panel mounting that uses
individual, strip or matrix hardware (see inset).
The result is low installed cost.

And of course, you get traditional
MICRO SWITCH reliability and long life. Which
means money savings over the long haul.

No matter how many words you use to
describe the broad AML lineup, it all comes

down to just two: cost effectiveness. For a
panel that's pleasing to the eye as well as
the budget.

It you'd like a personal demonstration
just call 815/235-6600.

MICRO SWITCH is also ready to provide
you with tield engineers for application assist-
ance and a network of authorized distributors
for local availability.

AML. It's the closest a line of push-
buttons can come to paying for itself.

MICRO SWITCH

FREEPORT ILLINOIS 61032
A DIVNISION OF HONEYWELL
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Sixth Sense for 8086 Users.

Intel delivers ICE-86 emulator, the designer’s direct
diagnostic connection to 8086 system development.

Intel’s new 8086 sets the standard
for 16-bit microcomputers. It delivers
the Architecture of the Future today,
high-level languages for programming
and the Intellec® development system
for unsurpassed support.

Now that support moves even
further out in front. Introducing the
ICE-86 module. Experienced micro-
computer designers have learned that
having a development system with
in-circuit emulation — ICE —is like
having a vital sixth sense. Only ICE
emulation provides designers
with the real insight in actual
system operation abso-
lutely necessary for cost

effective, efficient
product develop-
ment. Now Intel
delivers that
sixth sense for

8086 users.

ICE-86™ puts
the future in
your hands
The 8086 early
availability provides the
opportunity to get your new
products to market a year or more
ahead of your competitors who wait
for follow-on 16-bit microprocessors.
Only Intel delivers the future today.
The Intellec development
system with in-circuit emula-
tion enables you to seize that
opportunity. You can actually
begin software development
and debugging in an 8086
environment before any proto-
type hardware exists. Or you
can use the ICE-86 module to
begin simultaneous hardware
and software development and
integration while your system is
little more than an 8086 cpu and

system clock.
The ICE-86 cable plugs into your

system cpu socket to provide emulation
of system operation, up to the full mega-

byte of memory the 8086 can address.

Circle #19 for information
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Communicate in English, or
symbolic references.

The ICE-86 emulator is actually
a complex breakpoint and logic trace
system supporting the most advanced
symbolic debugging techniques.
English-like statements or symbolic
references entered at the Intellec
keyboard eliminate the need to search
memory maps, keep track of address
changes or get bogged down in the
details of system operation.

And the ICE-86 emulator's
powerful logic analysis capability
helps find the cause and correct the
problem when bugs do appear.

PL/M-86 for the Architecture
of the Future.

The most powerful microcomputer
ever deserves the most powerful
microcomputer programming lan-
guage. That's PL/M-86, an extension
of the world’s most widely used
development language.

PL/M-86 is an ideal example of
the block-structured languages the
8086's futuristic architecture can sup-
port. It gives you 32-bit floating point
arithmetic and 16-bit signed integer
arithmetic. And it takes full advantage
of the program-compacting features
of the 8086, such as hardware multiply

and divide and byte-
string operations.

PL/M-86 is best for fast composi-
tion of large and complex programs.
For those who prefer the efficiency of
assembly language, there's ASM-86.
And CONV-86 converts 8080/8085
code to the 8086.

The future is even brighter.
Planned expansion of the Intellec sys-
tem promises programming in Pascal
and FORTRAN and the added flexi-
bility of a macro assembler. It's true
today and will be true long into the
future—the 8086 is the best supported
16-bit microcomputer you can buy.

Modular programming is here.

The Intellec system gives you the
flexibility of modular programming.
You can develop routines in small,
manageable modules, choosing the
best language for each. Then using the
Intellec system's powerful relocation
and linkage capabilities, you can
merge modules using symbolic
references.

We optimized Intellec hardware
for 8086 development, providing a
dual diskette, expandable to four
drives and 2.5 megabytes of memory.
And we'll be expanding the Intellec
system with a 7-megabyte hard disk,
enough memory to extend the 8086’
capabilities into the realm of large
mainframe computers.

A manual for your success.
We’ve compiled an in-depth
Success Manual for 8086 Users,
detailing the Intellec Micro-
computer Development System,
ICE-86 and the full software
package for 8086 program
development. For your
copy, contact your
local Intel sales
office. Or write: Intel
Corporation, Literature
Dept., 3065 Bowers
Avenue, Santa Clara,

CA 95051.

intal delivers.

”~
—

"See us at NCC June 4-7, New York City. Booth #1420."




In 1964, Dr.Charles Kao of ITT

was the first to see
the communications potential

of optical fiber.




Today, I'TT is the first

to be able to offer you

total optical fiber communications
systems capability.

Many commercial ITT designed
and installed fiber optic systems
ranging to 45 Mb/s are already
in use. All are delivering the inter-
ference-free communications ex-
pected. Additional systems are
currently in production.

A unique record. A record
only made possible by our early
recognition of the potential of
fiber optics, and the willingness to
concentrate the scientific, tech-
nical, and production resources
required to turn feasibility into
practical reality.

Today, the Electro-Optical
Products Division of ITT can ofter

' design and application engineers
" either complete systems or any
components their work requires.
* Optical fiber cable. *Light source
and detector packages. * Electro-

optical transmitter and receiver
modules (digital or analog). * Star,
tee, directional and bidirectional
couplers. * Connectors. * Connec-
tor and splice installation equip-
ment. All provide interference-free
information handling capacity not
achievable in conventional wire
systems. All are compatible. All are
field proven.

If you envision use of fiber
optics in your computer system,
telecommunications, industrial ap-
plications, or for any other pur-
pose, write us on your letterhead.
Because we may already have

gone over the
same ground. And
because we
both know the optical
fiber communications age
has begun.

Imagine what we can
do together.

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019




PROJECTION MASK ALIGNER




Introducing the
Micralign 200 Series.
Higher throughput
than step-and-repeat
at a much lower price.

Perkin-Elmer designed the new ]
Micraiign Model 200 to be the
most cost-effective projection
mask aligner available. In per-
formance, it achieves 2-micron
geometries or better in produc-
tion, cistortion/magnification
tolerance of 0.25 micron, and
4 percent uniformity of illurmina-
tion. Options available include
autormatic wafer loading anc
automatic alignment. Soon to be
available: deep UV optical coat
ings for still smaller geomeires.
Compared to the leading step-
and-repeat aligner, the Micralign
Model 200 delivers outstanding
performance for not much more
than half the cost. It takes abou-
a quarter of the floor space it
provides consistently higher
throughput regardless of diesize. |
The Model 200's remarkanle |
performance is the result of a |
number of major innovations

Improved optical design

and fabrication

We improved the optical design
to provide increased resolution

and depth of focus. Optical man-
gfacturing tolerances are five
imes tighter to ensure precise
overlay from aligner to aligner.

Near-zero vibration

Ne minimized vibration. We con-
structed the Model 200 with twc
trames —one inside the other. The
inner frame, which carries the
projection ontics and carriage
drive, is completely isolated from
the outer frame.

We incorporated a superb
I'near motor carriage drive with
air bearing s'ide. This drive does
more than eiminate vibration.
With the air bearing feature there's
nocontact and no wear. And no
l-mit to carriage drive durability.

Built-in environmental control
\We provided the Model 200 with
& built-in env ronmental cham-
ber. External air, supplied by you
or from our optional air condi-
toning system, is blown through
& HEPA filterand heating ele-
ments builtinto the Model 200
top cover. A positive-pressure,
class 100 environment is carefully
controlled to better than 1°F

We included a separate thermal
control for tha mask, to compen-
sate for mask run-out

|
|
|

No mask contamination

We designed a sealed mask
carrier for the Model 200. You

put the mask in the special carrier
rightin the mask department.
Seal it. When you load the sealed
carrier in the Model 200, the
cover plates are automatically
removed. After use, the cover
plates are automatically replaced

Proven production capabilities
Perkin-Elmer, the leader in pro-
jection mask alignment systems,
offers six years of proven produc
tion capability, with an excellent
training and service record

Get all the facts

These arejust a few of the features
that make the Micralign Model
200 Series a completely new con-
ceptin projection mask aligners.
Get more details on how these
and other improvements in
design can translate into improve-
ments in your production. For
literature, write Perkin-Elmer
Corporation, Electro-Optical
Division, 50 Danbury Road,
Wilton, CT 06897. Or phone
{203) 762-6057.

PERKIN-ELMER
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Editorial

Another variation on a theme

It’s becoming an old story: the low prices and
high quality of Japanese goods versus
indecisiveness and divisiveness in the U. S.
Add to this a Government policy —or
nonpolicy —that seems to be based firmly on
whichever way the wind is blowing, and the
denouement seems inevitable: U. S. companies
taking their technologies to new markets, or
else quitting the competition.

A case in point is the experience of companies
that manufacture components for television
sets. A steady increase in sales of high-quality
parts at highly competitive prices from
Japan —and Taiwan—is causing consternation
and reappraisal among the few American
suppliers left in the business. Should they go
offshore? Should they drop out of the
entertainment end of the business altogether

Hey, where is everybody?

The technology and marketing strategy
underlying the growing Japanese strength in
electronics has taken two paths. One is the
high-technology road of innovation, followed
by exploitation of the native industry’s ability
to churn out a product and sell it to the world.
The other is the ploy of recognizing in a new
development the answer to a design problem
and creating a need for an end product. The
best example of the latter method is the
transistor and the decision to use the then-new
device in small, inexpensive radios that at

one point seemed to be at the ear of every
teenager in the world.

Now we may be watching another example
of the transistor syndrome. The device in this
case is a bit more sophisticated: the diffusion
self-aligned metal oxide semiconductor, or
DSA MOS. Japanese proponents of the technique
praise it as the gateway to MOS devices with
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and marshal their forces for an attack on

other sectors? Or should they just hang on,
hoping either for eventual help from the
Government or that the quality of the Japanese
parts will fall off now that the manufacturers
are establishing plants in the U. S.? (There

are people, though, in the components industry
who insist that Japanese parts never were
markedly better than the made-in-U. S. A.
versions.)

The quandary of the Americans is whether
to'work with an apparently unreceptive
Government and a divided industry toward
some sort of cohesive policy, while watching
the market share erode steadily, or to absorb
the losses and turn to more lucrative outlets.
From the way things are going, it would
appear that the latter is the only choice left.

channel lengths that can run as short as 1
micrometer using the lithography of longer
channels.

The rub is that the technology of bSA MOS
is not new; nor is it unknown to American
semiconductor firms (see p. 87). A paper on
an identical technique was published some
12 years ago. A form of DSA exists today in
V-groove MOS.

This could be a major opportunity for
American semiconductor companies to outdo
their Japanese rivals, four of which are doing
DSA work. On the other hand, the Japanese
enthusiasm for the technology may be
misplaced; after all, many scientists have had
occasion to go ahead with it but have decided
not to. But it would be a good idea for all
concerned to take at least another hard look
at diffusion self-aligned MOS in the light of
the growing excitement across the Pacific.
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Ohio Scientific has taken its standard C3 computer and
married it to the new Shugart 29 Megabyte Winchester
Drive. Theresultis the C3-C. This new microcomputer
now fills the vacuum that existed for computer users
who need more mass storage capability than floppies
can offer — yet until now, could not justify the additional
cost of a larger capacity hard disk computer such as
our C3-B 74 Megabyte disk system.

Winchester Technology
Winchester hard disk drives offer smali business and
professional computer users the logical solution to
mass storage problems that are beyond the capability
of floppy disks. In addition, Winchester
disksfeatureatrack seek-

time that is much better
thanfloppies and because
they spin at eight times the
rate of floppies, Winches-
ters have a shorter latency.
Both of these points reflect
one remarkable speed
advantage Winchester disks
have over floppies.

Coupled to the C3 Computer
Ohio Scientific's award win-
ning C3 computer is a classic.
It is the only computer series
that utilizes the three most
popular microprocessors —
6502A, 68B00 and Z-80. This

tremendous processor versatil-
ity enables one to utilize a seem-
ingly endless selection of quality
programs available from Ohio
Scientific's software library as
wellasfrommanyindependent
suppliers.

And Advanced Software
For instance, there are single user,
multi-user and network operating
systems. A complete turnkey small
business package, OS-AMCAP pro-
vides accounts receivable, accounts
payable, disbursements, cash re-
ceipts, general ledger etc. OS-CP/M
offers a complete FORTRAN and
COBOL package. And there is WP-2, a
complete word processing system. For
information management, OS-DMS,
features an advanced file handling system
and program library that simplifies informa-
tion storage and recall and routinely per-
formstasks which usually require special
programming on other systems.

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101

OHI0 SGIENTIFIC DOES IT NGAIN

OEM pricing available

Yields the Microcomputer of the Future

With an eye toward the future, the C3-C, like all other
C3'swasdesigned with provisions for future generation
16 bit microprocessors via glug-in options. There are
ten open siots for lots of I/0 and multi-user operation.
Truly. the Ohio Scientific C3-C is a computer with a
future.

The new C3-C computer
with 29 Megabyte
Winchester Hard Disk.

$9340 with 48K static
b RAM and OS-65U
N operating system
e

600K byte
Dual 8" floppys

Easy to configure
and service.

Rack slide mounting
on all subassemblies..
10 open slots for
expansion.

Shugart SA-4008

29 Megabyte
Winchester Disk

(23 Megabytes of
formatted user space
under OS-65U).
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Meetings

1979 International Summer Consum-
er Electronics Show, Electronic In-
dustries Association, McCormick
Place, Chicago, June 3-6.

NCC *79—1979 National Computer
Conference, IEEE, American Federa-
tion of Information Processing So-
cieties, et al., New York Hilton and
Americana Hotels, New York, June
4-7.

Automated Testing for Electronics
Manufacturing, Benwill Publishing
Corp. (Boston), Radisson Ferncroft
Hotel, Danvers, Mass., June 4-7.

ICC ’79—International Conference
on Communications, IEEE, Sheraton
Boston Hotel, Boston, Mass., June
10-14.

Symposium on Applications of Fer-
roelectrics, 1EEE, Sheraton-Ritz Ho-
tel, Minneapolis, June 13-15.

Joint Automatic Control Conference,
IEEE and American Institute of
Chemical Engineers, University of
Washington, Seattle, June 16-21.

International Symposium of the IEEE
Antennas and Propagation Society,
IEEE, University of Washington,
Seattle, June 18-22.

PC ’79—International Printed Cir-
cuits Conference, Circuits Manufac-
turing Magazine (Boston) et al,
Statler Hilton Hotel, New York,
June 19-21.

Power Electronics Specialists Con-
ference, IEEE, Bahia Hotel, San
Diego, Calif., June 19-21.

33rd Annual Convention of the
Armed Forces Communications and
Electronics Association, Afcea (Falls
Church, Va.), Sheraton Park Hotel,
Washington, D.C., June 19-21.

Ninth Annual International Confer-
ence on Fault-Tolerant Computing,
IEEE, Concourse Hotel, Madison,
Wis., June 20--22.

Computers in Communications Con-
ference, American Institute of Aero-
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nautics and Astronautics (Los An-
geles), International Inn, Washing-
ton, D. C., May 31-June 1. Program
will be repeated at the Hyatt L. A.
International Hotel, Los Angeles,
June 25-26.

37th Annual Device Research Con-
ference, 1EEE, at the University of
Colorado, Boulder, Colo., June
25-27.

16th Design Automation Conference,
1EEE, Town and Country Hotel, San
Diego, Calif., June 25-27.

Syntopican VII, International Word
Processing Association (Willow
Grove, Pa.), Palmer House, Chica-
go, June 26-28.

Second Joint Intermag—Magnetism
and Magnetic Materials Conference,
IEEE and American Institute of
Physics, Statler Hilton Hotel, New
York, July 17-20.

Video and Data Recording Confer-
ence, 1EEE et al., University of
Birmingham, Birmingham, England,
July 17-20.

IECEC —Intersociety Energy Conver-
sion Engineering Conference, IEEE,
Sheraton Boston Hotel, Boston,
Aug. 5-10.

Pattern Recognition and Image Pro-
cessing Conference, IEEE, Hyatt Re-
gency O’Hare Hotel, Chicago, Aug.
6-8.

Conference on Simulation, Measure-
ment and Modeling of Computer
Systems, National Bureau of Stan-
dards et al., University of Colorado,
Boulder, Colo., Aug. 13-15.

International Conference on Parallel
Processing, IEEE, Shanty Creek
Lodge, Bellaire, Mich., Aug. 21-24.

Compcon Fall *79—18th 1EEE Com-
puter Society International Confer-
ence, 1EEE, Capital Hilton Hotel,
Washington, D. C., Sept. 4-7.

Second International Fiber Optics
and Communications Exposition, In-

formation Gatekeepers Inc. (Brook-
line, Mass.), Hyatt Regency O’Hare
Hotel, Chicago, Sept. 5-7.

25th Annual Holm Conference on
Electrical Contacts, Illinois Institute
of Technology (Chicago), Palmer
House, Chicago, Sept. 10-12.

Dielectric Materials, Measurement
and Applications Conference, Institu-
tion of Electrical Engineers (Lon-
don), University of Aston, Birming-
ham, England, Sept. 10-13.

Optical Communication Conference,
1EEE, RAI Conference Building, Am-
sterdam, Sept. 17-19.

Ninth European Microwave Confer-
ence, Institution of Electrical Engi-
neers, (London), The Brighton Cen-
tre, Brighton, England, Sept. 17-21.

International Symposium on Electro-
magnetic Compatibility, 1IEEE, Town
& Country Hotel, San Diego, Calif.,
Oct. 9-11.

Short courses

New Developments in Facsimile Sys-
tems, Institute for Graphic Commu-
nication Inc. (Boston), Andover Inn,
Andover, Mass., June 26-28.

First Brazilian Workshop on Micro-
electronics, Universidade Estadual
de Campinas (Campinas, Sao Pau-
lo), to be held at the university’s
Laboratorio de Electronica e Dispo-
sitivos, July 2-20. For information,
contact Prof. C.1.Z. Mammana,
LED/FEC Unicamp, Caixa Postal
6061, 13100 Campinas, SP, Brazil.
In the U.S., contact, Prof. J.E.
Greene, Department of Metallurgy,
University of Illinois, Urbana, Ill.
61801.

Reliability Engineering Seminar,
UCLA Extension, University of Cali-
fornia at Los Angeles, Los Angeles,
July 23-27.

Gallium ‘Arsenide Integrated Circuit
Sympesium, 1EEE, Sahara Tahoe
Hotel, Lake Tahoe, Nev., Sept.
28-29.
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MOSTEK 3870

Three of themtogethermake
flyingabreeze.

<\\> “Our OC-1401 navigation computer uses three \ \ /

Mostek 3870s to distribute the complex processing - ~"
tasks. While one controls the keyboard and display, -

all three operate independently, calling on each
other to perform the mathematical functions and sub-
routines necessary for computing in-flight naviga-
tional data.” Bruce Trump, Project Engineer, and

Rod Brahman, Software Engineer, Heath Company.

Toledo Scale: “We use Mostek’s 3870 three ways:
(1) to perform all the logic functions associated with
A/D conversion; (2) to provide selectable operating
features using multiple program switches; (3) to
generate bit serial output in ASCII format.”
Roger Williams, Engineering Manager for
Electronic Products.

Tokheim: “Using the 3870's 2K
ROM memory, we incorporated two
separate software programs. Now we
can use the 3870 in a control console or
individual gasoline pumps, depending
on mechanical connections.”

Earl Langston, Project Manager.

There are hundreds of applications
using Mostek's 3870 single-chip micro-
computer. Get information for your
design by contacting Mostek, 1215 West
Crosby Road, Carrollton, Texas 75006;
phone (214) 242-0444. In Europe, contact
Mostek Brussels; phone

(32) 02/660.25.68.
MOSTEK.

© 1979 Mostek Corporation
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ILLOSCOP

AFias 2 AT For a100 MHz storage scope

that can capture its bandwidth
and display glitches
this sharply...

HP’s new 1744A is the Answer.

The key to this storage scope’s superior
performance is HP’s advanced CRT
design. It's called Expansion Storage.
And this faster-writing technique lets
you capture single-shot and low-rep-rate
events over a larger display area with
greater clarity.

B3 s

whr r{ I{ i o

O
"

Wi S REP

EXPANSION STORAGE CRT

Take a good, hard look. Any input
signal within bandwidth specification
will be displayed cleanly by the 1744A,
even at the maximum writing speed
of 1800 cm/usec when using a viewing
hood. That provides the sharpness you
need for detailed evaluation of hard-
to-catch waveforms. Our Auto Erase/
Auto Store modes simplify your pursuit
of these elusive signals. Auto Erase
provides hands-aff operation while Auto
Store prepares the scope to snare the
troublemaker the instant it occurs. Both are
powerful tools for capturing the spurious
spikes that disrupt your logic circuitry.

Catch that glitch. Expansion
Storage technology
combines a small
storage mesh
(about the size of
a postage stamp)

HEWLETT h

)

1507 Page Mili Road. Palo Alto, Calfornia 94304

and an expansion lens system. This
exclusive arrangement permits a writing
speed of 1800 cm’'us and a fine spot
size, which lets the 1744A write faster and
further than any other 100 MHz storage
scope. That gives you full-scan glitch
capture capability over a broad range of
sweep speeds and repetition rates.

A new view. Three channels are
better than two. And with the 1744A
you have pushbutton selection of a
third-channel trigger view. Now you can
view timing relationships between the
trigger signal and the two vertical chan-
nels simultaneously.

Rounding out the 1744A’s capabilities
are these convenient measurement
features: Easy-1C Probes to improve
closely spaced probe connections and
eliminate shorting hazards: a selectable
input impedance (1 megohm/50 ohm)
for general purpose probing or 50 ohm
matching; and measurement sensitivity
as low as 1 mv/div to 30 MHz on both
channels without cascading. Priced at
$5250*, the 1744A furnishes the state-of-
the-art technology and performance
needed today in digital design and trouble
shooting applications.

Call your local HP field engineer for
further details. And for a lower cost.
high quality storage scope where an

extremely fast writing
speed isn't required.
ask him about HP's
1741A 100 MHz
storage scope.

Domesnc US A
pnce only

PACKARD .

For assistance cal: Washington (301) 948-6370, Chicago (312)
255-9800. Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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ZILOG

ives you

across the board

coverage.

Zilog’s famous
280 powers

a growing family
of over a dozen
boards designed
to give you
dramatic savings
in time and
money.

Need a modest memory? Pick the
Z80-MCB, microcomputer board with
4K or 16K bytes of RAM; sockets for
another 4K bytes of PROM.

Two eight-bit parallel I/0 ports let
you drive digital display, plotters and
printers. On-board is a serial port with
an RS-232 or 20 ma. current loop for
interfacing with modems, other
computers or CRT’s, plus baud rate

. —

- -
T - —
.

— — .
~ oy 0"

clock and three user-programmable
counter/timer channels.

If 16K is all you need, the Z80-MCB
can easily eliminate the need for a
second, separate, memory board.

Immodest memories t00.The
Z80-RMB, RAM memory board, lets
you go from 16K to 64K bytes with
automatically refreshed, dynamic
memory. Add up to 8K bytes of
PROM memory.

Need more PROM? The Z80-PMB,
PROM memory board, lets you add
up to 32K bytes.

Input/Output and then some. The
Z80-10B, a parallel 1/O board offers
you 64 programmable 1/0 lines and
16 handshake lines.

For your serial interface needs,
theres the Z80-SIB. It gives you four
independent, full duplex channels
that can operate in either asyn-
chronous or synchronous modes, as
well as programmable baud rates
independent of the system clock.

Analog flexibility. Two powerful
analog boards, the Z80-AlO, and the

Z80-AIB, permit up to 16 differential
input channels (or 32 single-ended)
with 12 bit resolution, 35 usec con-
version times. The Z80-Al0 adds two
D to A channels to this configuration.

The choices go on and on: There’s
a drawer full of options to help
complete your system: the Z80-MDC,
a combined memory and disk con-
trotler; the Z80-VDB, a video display
board; the Z80-PPB, a powerful
PROM programmer board; the
Z80-PPB/16, a 16K PROM program-
mer board; and new boards keep
coming.

Put the finishing touches on
sooner. Zilog's SCE-4 enclosure
saves design and engineering time
by combining power supply, fan and
controls in one, handsome, efficient,
off-the-shelf unit. Four card slots
allow for expansion. No need to spend
valuable hours re-inventing the
wheei!

Zilog can also supply you with
matching card cages, a wire wrap
prototyping board, an extender
board, connectors and cables.




Proven. Used around the
world in Zilog's phenomenally
successful microcomputer sys-
tems, these boards have proven
themselves again and again.
You are not alone. Zilog gives
you practical support. At your

fingertips are: Zilog's powerful
development systems with text editor,
relocatable assembler, linker and a powerful RIO
operating system—plus in-circuit emulation. Backing
them up is Zilog's powerful PLZ family of program-
ming languages that lets you work interchangeably
with high-leve!l and assembly language commands.
Best of all, available now. Zilog’s across the board
coverage is at your distributors today. It's what you'd
expect from the company that’s pledged to stay a
generation ahead in microcomputers.

10460 Bubb Road, Cupertino, California 95014
{408) 446-4666 » TWX910-338-7621

EASTERN REGION: (617) 667-2179

MIDWESTERN REGION: (312) 885-8080

SO WESTERN REGION: (714) 549-2891

NO.WESTERN REGION: {408) 446-4666

EUROPE (ENGLAND): (0628) 36131/2/3

WEST GERMANY, GMBH: (8106) 4035
JAPAN: 03-476-3010

An affiliate of
EX(ON ENTERPRISES INC.

4r
We want you o know more <

about microcomputer boardS. ZIIO’g Clrcle 31 on reader service card




_ Which of these
Sigma relays is right for
your application?

nReed

®Solid State/Hybrid/Opto-couplers
General Purpose ®Sensitive

If you're switching 10 amps or less, chances
are Sigma has just the relay you need.

Forexample, our space saving reed relays
handle loads from dry circuitto 0.5 amps and have
alife expectancy of 10 million operations.

If you need the compactness of a reed relay,
but have to switch up to 2 amps, then your best bet
is our Series 60 low profile relay.

For multi-pole switching of dry circuitto 10
amp loads, we offer a variety of general purpose
relays with some outstanding features. The new
sensitive versions of our Series 70 pick-up with as
little as 10 milliwatts coil power and can be

Circle 32 on reader service card

operated directly from TTL logic. If size is critical to
you, our Series 76 is one of the most compact
10 amp relays available.

For truly superior performance, Sigma’s
sensitive relays are in a class by themselves.
Responding to signals as low as one milliwatt,
these relays maintain their precise trip points
through millions of operations.

When it comes tolong life, there is nothing
better than our low cost solid state relays. Our
Series 226 sells for under $4 and can switch 1.5
amps with its integral heat sink and up to 7 amps
with an external heat sink. We also offer reed
triggered SSRs and inexpensive opto-couplers.

To find out more about our complete line of
relays, contact your local distributor or Sigma for
our new 32-page stock relay catalog. Sigma
Instruments, Inc., 170 Pearl Street, Braintree,
MA 02184. Telephone: (617) 843-5000.
in Canada, Sigma Instruments (Canada) Ltd.,
55 Six Point Road, Toronto, Ontario M8Z 2X3.

SIGMA

INSTRUMENTS INC




‘Glitchless’
d-a converter is
faster, smaller

TI1 home computer
may appear
at consumer show

RCA to price
home computer
at under $400

Intel to have
1-K-by-4-bit version
of fast 2147

Fast 64-bit
array processor
bows in Boston

Battlefield stand-off
missile technology
being deveioped

Electronics/May 24, 1979

Electronics newsletter

Expect early introduction of a new 12-bit “glitchless” digital-to-analog
converter by Hybrid Systems Inc. of Bedford, Mass. Designed for display
applications, the DAC-394 claims several advantages over its competition:
gray-code output on the most significant digits for smooth, transient-free
state-to-state transitions; freedom from the usual three or four adjustments
of competing converters—and their drift; and up to 21 mA of output for
shorter settling times than sample-and-hold, voltage-output converters
(competing voltage-output devices typically settle in hundreds of nanosec-
onds, whereas the 394 typically takes 50 ns). The unit is so fast that it will
generate display data from computer input at an update rate of 20 MHz
while yielding full 4,096-line resolution.

Don’t be surprised if Texas Instruments Inc. of Dallas introduces at least
one version of its long-awaited personal computer in time for the Summer
Consumer Electronics Show in Chicago next month. Incorporating TI
technologies including speech synthesis and software packaged in plug-in
read-only-memory modules, the machine is expected to have a color video
monitor, which could boost the price by $400 to around $1,000.

Anticipating a burgeoning market and price war in home computers, RCA
Corp. will introduce its second-generation personal computer, VIP-11, at
next month’s Chicago show. VIP-11 will sell for less than $400 and contains
an RCA 1802 microprocessor, 8 kilobits of random-access memory, 12
kilobits of read-only memory for the unit’s operating system and floating-
point Basic language, and side-by-side ASCI1 and hexadecimal keyboards.
The unit has color and sound capability, but requires an FCC-approved
modulator for interface to a monitor or color TV set. VIP-11 will be made
and marketed by RCA’s Electro-Optics division in Lancaster, Pa.

Just as Intel Corp.’s competitors begin to catch up with their versions of
the industry-standard 2147 high-speed 4-K-by-1-bit static random-access
memory, the Santa Clara, Calif., company is about to spring a new attack
on the bipolar memory market with a 1-K-by-4-bit companion part. Called
the 2148, the fully static device, which matches the standard 2147’s access
times (as short as 55 ns), is designed for control store and cache memories
in mainframes and minicomputers as well as 4-bit-slice microprocessors.

What'’s billed as the largest commercial array processor, a 64-bit device,
has been announced by CSP Inc., Burlington, Mass. The largest commer-
cial array processors until now were 32-bit machines. The new MAP-
6400 uses the large-machine standard 1BM 64-bit format, which, with its
56-bit mantissa, allows arithmetic with accuracy to 16 decimal digits.

Phase 2 of the Air Force’s millimeter-wave radar seeker development
program is due for completion by September. The program could lead to a
new generation of antiarmor missiles suited to the bad weather of the
European theater, where infrared seekers often fail. Millimeter waves can
penetrate precipitation and offer high resolution, a must for reducing
clutter. The $10 million program could also lead to ‘‘autonomous”
missiles, which would continually search for targets and fire themselves.
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Univac to show
new members
of 1100 family

Apple Il Plus
to bow at NCC for
small business

Addenda

Electronics newsletter

Fighting technology with technology, Sperry Rand Corp.’s Univac division
will introduce new members of its 1100 family of 36-bit mainframe
computers at the National Computer Conference in New York on June 4.
Motorola 10800 emitter-coupled-logic bit-slice microprocessors are being
used in pipelined multimicroprocessor architecture to make the low end of
the Blue Bell, Pa., division’s line more competitive with Schottky-
TTL-based 1BM 4300 processors. Univac is the last mainframer to respond
to IBM’s new generation of machines.

Also to be unveiled at the NCC will be Harris Corp.’s model 800. From
the Fort Lauderdale, Fla., company’s Computer Systems division, the new
computer is based on a 48-bit central processing unit that is said to operate
at some 1.5 million instructions per second and support up to 128
interactive terminals in a multitasking environment. System prices are
expected to start at $300,000.

Meanwhile, although it won’t be exhibiting at the NCC, Modular
Computer Systems, also of Fort Lauderdale, Fla., will unveil midrange
additions to its Classic line of minicomputers during the first week in
June. The new units will fit between the entry-level 7810 single-board
computer that starts at $3,250, and the top-of-the-line model 7870 that
can have up to 2 megabytes of memory and sells typically for $96,450.

Feeling that the hobbyist computer market is saturated, Apple Computers
Inc. is moving into the small-business computer market with the Apple 11
Plus machine to be introduced at the NCC. A modified Apple II, the II
Plus incorporates an on-board read-only-memory card containing Basic
programming language in firmware and an automatic start-up mode for
whatever program is on floppy disk.

Wang Laboratories Inc. of Lowell, Mass., is expected to introduce an
enhanced version of its vS (for virtual storage) machine at next month’s
NCC. It should compete favorably with IBM’s Series 4300. An integrated
word-processing/data-processing system is also said to be in the works,
and Wang’s.OIS (for office information systems) line should be rounded
out at both the top and bottom. . . . Cray Research Inc. of Chippewa
Falls, Wis., will soon be making its own semiconductors because of
shortages of supplier parts, Cray officials say. Up to half of the company’s
requirements would be met by an in-house production facility. Those needs
will be increased by a projected Cray model 2 system (see p. 120). . . .To
soften an average 1.5% price increase for its 1980 TV sets, RCA Corp. has
added three technical improvements to the 19-in. and 25-in. models. The
19-in. Auto Programmer set features a keyboard, microprocessor, and
memory that lets the user preselect seven days of programming. Also new
are the use of charge-coupled devices, to increase picture resolution from
260 lines to 330 lines, and an audio-processing circuit, which simulates
stereo by frequency separation of the sounds sent to the set’s two
speakers. . . . The first major product from Intel Corp.’s Commercial
Systems division in Phoenix will bow at the NCC. An all-semiconductor
replacement for fixed-head disk drives, the FAST 3805 has a capacity of
72 megabytes. . . . Bubble-tec Inc. of San Ramon, Calif., has produced
the first bubble-memory add-ons for the LSI-11. Using four 92-kilobit
Texas Instruments Inc. bubble devices per board, the $950 boards look
just like fast floppy disks. Another module controls up to 16 boards.
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32K ROMS.

3SWEEK
DELIVERY.

That's right. The Electronic Arrays EA 8332, fully
static 4096 x 8 MOS ROM, is available in prototype
quantities within three weeks of your bit pattern approval.

User options include selection of cither proposed

JEDEC pin configuration and a 450 or 350 nsec access time.

Extra circuit interfacing and buffering is
climinated with the EA 8332, All inputs arc TTL compatible,
and the three-state outputs can drive two
standard TTL loads cach.

So contact EA today for 32K ROMS in three weeks.
[t's as simple as that.

Electronic Arrays. 550 East Middlefield Road,
Mountain View, CA 94043. (415) 964-4321.

ELECTRONIC

MEMORIES.
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: Don’t go to a half-
Custom MOS/LSI’s.




way house for

Nobody does the whole job better than
National.

Most companies offering Custom MOS/
LSl offer only a design solution on paper. Or they
will give you the design and some production.
Then you have to shop someplace else so you
can get the job finished.

Our design engineers and manufacturing
people know exactly how to go about solving
Custom MOS/LSI problems from concept
through product delivery. They can draw from
a broad spectrum of engineering talent, and
then turn to any or all of four plants for manu-
facturing muscle.

Six years in the Custom MOS/LSI business
have enabled us to devise the best formula for
minimizing system cost, maximizing reliability
and enhancing product exclusivity.

So if you're considering condensing your
MSI or SSIs into a more economical MOS/LS],
why not go to the place best equipped to handle
your project. And all under one roof.

National Semiconductor.

We'll go the whole distance with you.

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051

Gentlemen: I don’t want to go half way on this project.
Please let me know more about your MOS/LSI program.

Name __ Title
Company __ o
Address . -

City State _
L E 5/24/79 9-15

ZINational Semiconductor
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Compact Time
Remote Readout
Model 8781 Code Reader

Model 8730

/ Airborn unit

3 ®
Compact Time Code Model 8526 2
Generator Model 8720

* Time code generation and reading, IRIG, XR3, NASA
formats, and others.

* Automatic tape search using your transport.
(We're compatible with all analog tape transports.)
¢ Computer-controlled tape search.

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

¢ 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 expe-
rience. That sums up why Systron-Donner
is the No. 1 source for time code
instrumentation throughout 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.

Systems oriented Time Code Generator/Reader/Tape Search and Control Unit

Model 8154

Circle #38 for literature

SYSTRON DONNER

PUT OUR PERFORMANCE TO THE TEST
Circle #39 for demonstration
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Significant developments in technology and business

New glass promises
narrower line widths
in photolithography

by Jerry Lyman, Packaging & Production Editor

Near-zero-expansion
substrates of high-silica glass
permit deep UV projection

of 1-micrometer line widths

With the emergence of 64-K random-
access memories, projection lithog-
raphy using ultraviolet light ap-
peared to have reached the end of
the line. The technique, which
focuses a circuit mask on a resist-
covered wafer of the same size, could
not seemingly produce line widths
narrower than the 3 to 4 micro-
meters of the 64-K units.

At Corning Glass Works in Corn-
ing, N.Y., however, projection li-
thography now has another lease on
life, thanks to a new family of glass
materials for the mask substrates of
the chrome circuit patterns. The
company is introducing the glasses
this week at the Semicon/West
conference of the Semiconductor
Equipment and Materials Institute.
Corning has three materials, each
designed to transmit progressively
shorter ultraviolet wavelengths and,
hence, to produce progressively nar-
rower line widths. According to
Mark Slifkin, a sales and marketing
supervisor in the Electronic Materi-
als department, the glasses—known
as near-zero-expansion materials, or
N-ZEMs—could be used to produce
line widths to between 1 and 1.5 um.

Such narrow lines have been
obtained with projection lithography
in the deep UV before—by Japan’s
Canon Inc., for instance—but only
using a prohibitively costly ($1,000)
mask substrate made of fused
quartz, whose low thermal coeffi-
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cient and surface flatness made it
ideal for finely detailed images
[Electronics, April 26, 1979, p. 72].

Better way. Corning’s new propri-
etary substrates are economical, con-
sidering other possibilities. The al-
ternatives involve switching to com-
pletely different methods for expos-
ing wafers—direct step-on-the-wafer
or electron beam direct-writing sys-
tems. These methods are three to
four times as expensive as projection
lithographers (in the $550,000 to
$1.5 million range) and have a much
lower throughput.

ALL GLASS5IN?
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Corning’s N-254 N-ZEM material,
a high-silica glass, is designed for
deep UV applications. It, and Corn-
ing’s N-365, have coefficients of
thermal expansion of 7.5 X 10-7
length/length/°C, about the same as
that of the expensive fused quartz
and about six times less than the
borosilicate glass conventionally
used. (Corning’s numbers refer to
the peak wavelengths in nanometers
the material is designed to transmit.)
Another important feature is that
the materials’ surfaces are extremely
flat—to within 2 um within the

N-ZEM GLASS

1

2 3

TEMPERATURE DIFFERENCE (°C)

Expansions. Small temperature changes cause the glass used for making masks to run out,
or expand, in its horizontal plane. A change of 4°C, which could be found in a semiconductor
production facility, for example, causes runouts in a 5-in.? plate of 4.5 um for soda-lime glass,
2.3 um for borosilicate glass, and only 0.4 um for Corning’'s new N-ZEM glass. On a large
wafer, a runout of 2 um or more may cause misalignment of a high percentage of lines.
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mask quality area, Corning reports.
“In today’s projection printers,
even a small temperature differential
from mask to mask can cause con-
siderable runout [expansion in the
horizontal plane of the material],
which in turn causes layer-to-layer
registration errors,” Slifkin says.
Surface flatness is equally impor-
tant; curved surfaces distort the
projected image. “With these new
glasses, an engineer can keep ther-
mal expansion and flatness under
control,” he continues. (See graph-
ical comparison of the thermal char-
acteristics of the new glass and of
the two glasses currently in use—
soda lime and borosilicate, which are
shown on the previous page.)
Canon’s deep UV projection align-
er can work with the N-254 materi-
als. And it is suitable for the deep UV
aligner being readied by Perkin-
Elmer Co., Norwalk, Conn. The
material transmits more than 70% of
the light at 254 pm projected

through it. Its price, when prototype
deliveries start in the third quarter of
1979, will be about one quarter to
one third the present price of a fused
quartz substrate, which makes this
material an economical alternative.

The N-365 material is designed to
replace conventional mask blanks
used for 3- to 4-nm line widths. It is
as flat as and has a lower thermal
expansion coefficient than conven-
tional borosilicate glass, and its light
transmittance is about the same as
this material. It will be more expen-
sive, though, at $150 per mask blank
versus borosilicate’s $40, the devel-
opers point out.

Corning’s third glass in the fami-
ly, the N-185, must be rated for
research and development. It is
designed for 185 nm, the deepest UV
of any of the materials, but there is
no commercial light source that
operates at this wavelength. It will
be about half as expensive as fused
quartz is at present. O

Computers -

Tl adds faster 16-bit processor
to triple throughput of previous mini

Texas Instruments Inc. continued its
assault on the 16-bit minicomputer
market last week when it introduced
the 990/12 high-performance pro-
cessor and two commercial systems
built around it.

The 990/12 is a souped-up version
of the 990/10, TI's previous top-of-
the-line machine introduced in 1974,
It uses faster TTL devices, a cache
memory system, and other architec-
tural improvements to triple the
throughput of the 990/10, the Dallas
company says. With pricing and
performance characteristics ex-
pected to compete with the likes of
the Eclipse S/250 from Data Gener-
al and the PDP-11/60 from Digital
Equipment Corp., the 990/12 and its
associated systems are designed to
fill out the top of T1's 990 family.

The move comes on the heels of
new additions at the low end of the
990 family last February. It rein-
forces a growing recognition of Ti as
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a serious competitor in the minicom-
puter marketplace [Electronics, Aug.
31, 1978, p.92]. Top Ti officials
have identified distributed comput-
ing as one of three corporate thrusts
designed to carry the company to its
$10 billion sales goal by the late
1980s, and extensive software devel-
opment efforts aimed at 990 family
compatibility have done much lately
to solidify TI’s market presence. The
company itself does not break out
the figures, but according to esti-
mates by Dataquest Inc., Cupertino,
Calif., T1 ranked fourth among mini-
computer makers last year with total
sales amounting to $320 million, up
46.1% over 1977.

Expanded set. Software compati-
bility with the 990/10 was para-
mount among design considerations
for the 990/12, points out W. Joe
Watson, computer systems division
manager at TI's digital systems
group operation in Austin. The

990/12 incorporates various new
features—including an instruction
set expanded from 72 to 140 instruc-
tions—which can be used for speed
improvements at the expense of
990/10 compatibility. But the three-
fold throughput improvement is ob-
tained by running existing 990/10
software on the 990/12.

Though the company does expect
to pick up some 990/12 box-level
sales to original-equipment manu-
facturers, the new processor’s devel-
opment was targeted mainly as the
engine to power new packaged
commercial systems for sale to end
users with large data-processing
loads, Watson says. The new
990/12-based systems—dubbed the
DS990 models 20 and 30—will use
existing 990 peripherals, with maxi-
mum disk storage capacity extenda-
ble to 200 megabytes and 800 mega-
bytes, respectively. Without cache,
the 990/12 computer sells for
$19,598 with 256 kilobytes; with
cache the price is $22,948 in lots of
25. The model 20 is $64,500, the
model 30, $77,400 for a single unit.

Like the 990/10, the 990/12 is
mounted on two circuit boards,
which will be housed in a new 17-slot
chassis that can handle more power
than the old 990/10 13-slot chassis.
First demonstration of the new
machine is set for the National
Computer Conference next month,
with initial box-level and system
deliveries expected to begin in the
fourth quarter.

Faster logic. The 990/12 uses TI's
SN74S481, a general-purpose bit-
slice machine implemented in
Schottky TTL that is faster than the
standard TTL SN74181 used in the
990/10. Also contributing to the
basic 990/12 speed improvement is a
large-scale integrated device custom-
designed by TI’s semiconductor
group for interfacing the 990/12
with the computer’s bus.

In addition to faster devices, arch-
itectural improvements contribute to
the 990/12’s increased speed. The
990/12 has a work-space cache
consisting of 16 registers, for exam-
ple, that in some cases eliminates the
need for a memory cycle when an
instruction is executed. That is in
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contrast to the 990/10, which houses
its general-purpose registers in mem-
ory and thus requires a full cycle to
access one. -Wesley R. Iversen

Don’t fix a board:
throw it away

Increasingly, in the low end of the
computer business, it looks as if
dollars per bits are eclipsing nano-
seconds as prime buying standards.
In other words, as technology ma-
tures, economic factors call the shots
more and more. Banking on this
trend, and encouraged by a yearlong
market study that. confirms it, mini-
maker Computer Automation, Inc.
(noted for its low-price bent) is
launching a 16-bit model it claims is
as cheap to throw away and replace
as to repair.

According to George O’Leary,
marketing vice president of the
firm’s Naked Mini division, the goal
is ‘“to bring computer hardware
down to the level of a consumable
commodity.” CA takes the wraps off
its Scout Model 4/04 minicomputer
next month at the National Comput-
er Conference in New York. In a
typical four-board configuration, it
is slated to make original-equipment
manufacturers shell out a unit price
of less than $925 in large-quantity
orders.

Split up. To get such a machine,
the Irvine, Calif., firm has pushed its
board computer philosophy down to
the next level. “We've split the func-
tions off a single board and parceled
them out, one to each board,”
explains O’Leary. Advantages are
not only a lower price tag per func-
tion, but operating simplicity that
allows easy self-testing, which he
calls the key to the approach.

On each of the 11 circuit boards
(half-sized at 6.25 by 8.3 inches), a
self-diagnostic capability signals
go/no-go on a light-emitting diode
near the outer edge when the test
routine automatically executes at
startup. It is implemented as firm-
ware in a 4-kilobyte read-only
memory contained on each board.
(Since only | kilobyte is needed for
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Disposable computer. The processor board (toreground) is one of a dozen products in
Computer Automation’s Scout Naked Mini 4704 series of 16-bit minicomputers.

the test, a user has the other 3 to
play with.) “Keeping the system on
line is as simple as sliding out a
defective board and inserting a
replacement rather than making
repairs,” O’Leary adds.

Array of options. CA has tried to
keep the new hardware simple and
compatible witk its other mini lines,
so the central processing unit uses
the same MOS logic chip set. Offered
with it are an array of such function
beoards as 32-kilobyte random-access
memory, expandable, with 550-ns
cycle time; RAM or electrically
programmable ROM that can be
selected in 4- and 8-kilobyte incre-
ments; remote console interface; and
relay card. Others available are
parallel input/output, serial 10,
analog to digital converter, with 12-
bit resolution and 20-kHz through-
put, extender card and prototype
beard. A chassis including a mother-
beard for mounting four or nine
cards and two models of power
supply (10 or 20 amperes at +5
vclts dc) complete the new mini line.

?oﬂ?are

The economic basis of the dispos-
able hardware concept, by CA calcu-
lations, derives largely from the
soaring cost of repair. Under the best
of conditions, the firm figures it
cannot test and fix a board that
won’t work, pay for paperwork, and
get it back to a customer for less
than $175. (This breaks down into
about $100 for administrative paper-
work, $50 at the least for repair, plus
$25 for shipping and insurance.
*And it doesn’t reflect delay, incon-
venience, and maybe down time,”
says O'Leary.)

So the CA price of about $200 per
new board, for all except CPU and
main memory, gives the OEM the
throwaway option. Besides the ad-
vantage of simple modularity in
design, the firm sees a manufactur-
ing edge. It will be built on a new
assembly line at the Richardson,
Texas, plant where it was developed.
This new unit, software-compatible
with other CA lines, could not be
produced at that price at the Califor-
nia location. -Larry Waller

Microprocessors get big league languages
designed to counter the high cost of programs

Microprocessoss have begun to catch
up with their bigger brothers in
high-level software. With Data Gen-
eral Corp.’s May 15 announcement
of Micron, MP/Pascal, and
MP/Fortran 1V, the microcomputer
can bat in software’s big leagues.

The Micron operating system
{Electronics, May 10, p. 33] runs on
the Westboro, Mass., company’s
microNova line of microcomputers.
But it also can run on the firm’s
largest machines, the Eclipse line—
and that’s a key part of the develop-
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ment, the company points out.

Now it’s possible for a program
written on one of DG’s smallest
computers to run—at something less
than peak efficiency—on a large
minicomputer, and vice versa. Any
computer in DG’s line that uses its
advanced operating system (AOS) is
compatible with Micron and its
Pascal, Fortran, and sundry utility
programs. This provides the product
line with considerable downward
compatibility.

“The prices of our microNova
computers have fallen 30% to 45% in
the past 18 months, while the cost of
software generation continues to
climb. A single line of software costs
twice as much to write as it did
about five years ago, and costs could
double again by 1985,” comments
Edward Belove, manager of micro-
products software development at
DG. “That means our users need
powerful languages like Pascal
where a single line accomplishes
much more than a line of a simpler
language.”

Big talk. Micron is a subset of
DG’s advanced operating system,
which accounts for its large-machine
compatibility. Many members of the
crew that developed A0S also worked
on Micron. Many of the Micron util-
ity programs they wrote are AOS
utilities scaled to the small machine
environment, thus bringing large
machine features to microcomputer
software.

More than half of the Micron util-
ity programs are written in Pascal.
Two of them are in Fortran 1V, and
the rest are either new or reconfi-
gured from AOS systems or DG's disk
operating system.

Several of the more than one
dozen utilities are the sort used with
a full sized minicomputer, but others
are specialized—like Prom Burn,
which allows any Micron-based pro-
gram to be burned into program-
mable-read-only memory for dedi-
cated applications. Among the other
programs are an interactive text
editor; Fixup, which spots bad data
blocks in memory and rebuilds files
and directories; a file editor; an
interactive symbolic debugger; an
English-language symbolic line in-
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terpreter; and a number of other file
management routines. Price for the
Micron system (3775) is $1,500; for
MP/Pascal (3777), $1,000; and for
MP/Fortran IV (3778), $500.
“With this software package,
we’ve got what we feel is the mini-
mum necessary for microprocessors
to do a good job when compared
with large machines. And we have
built in lots of growth potential,”
says Belove. *“But we haven’t had to
sacrifice any of the advantages of
small machines to get the perform-
ance.” -James B. Brinton.

Optics

Predistortion guards
against errors

Mechanical and environmental in-
terference with lightwaves in a
length of fiber-optic cable can cause
errors in the information being
transmitted. If engineers had an
advance idea of the nature of such
effects —caused by heat or impuri-
ties, for example —they could com-
pensate for them and limit errors.

In addition to its usefulness in low-
error-rate light communications,
this compensation, or predistortion,

has applications in areas such as
laser fusion research.

Predistortion and subsequent error
cancellation have actually been ac-
complished by researchers at Bell
Laboratories in Holmdel, N. J.
Technical staff members David
Bloom, Paul Liao, and Gary Bjork-
lund were able to straighten out an
optical image distorted on purpose
(see the inset of the photograph of
the experimental system).

Backwards. To predistort the light
signal to cancel out perturbation
along its path, the Bell team first
sends a “pilot” laser beam along the
reverse optical path from that of the
desired beam. The signal is distorted
by the path into the conjugate, or
mirror image of how the distortions
will act on the real beam transmitted
in the other direction.

After the path is traversed, the
pilot signal is combined with two
other reference laser beams in a
nonlinear optical medium. For the
mixing process Bell uses an appro-
priate material in liquid, solid, or
gaseous state; research on the
optimum mixing material for partic-
ular applications and different oper-
ating frequencies continues. By a
complex mechanism, with the me-
dium acting somewhat like a micro-
wave frequency mixer, a fourth,

Distortion removed. The image —projected here by a lens—of the Bell System symbol has
been passed through a piece of distortion-producing glass before being processed by the
distortion correction device. The inset shows the distorted image before processing.
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Now, TM 500 gives you True RMS
plus autoranging in a seven

function DMM...
from Tektronix.

If you need a DMM that's versatile yet

easy to use, take a look at the new

DM 502A. It gives you pushbutton

measuring convenience plus quick

answers you can see clearly on a big,

bright 3¥2 digit display.

The DM 502A gives you unmatched

versatility. It autoranges in voltage,

resistance, and dB, so you no longer have to
reset front pane! controls to change ranges.

And its true rms capability lets you make

more accurate measurements of distorted
waveforms. Simply push a button to select any one
of seven measurement functions — including dB,
temperature, ac/dc volts, ac/dc current, and
resistance.

For measurements not demanding true rms or
autoranging, choose the new 3%z digit DM 505. It gives
you five-function testing capabilities plus pushbutton
measurement convenience.

Since both DMM's are part of the TM 500 family, just
plug them into any TM 500 mainframe and you're ready
for on-site, rack, or bench measurements. Designed to
combine with any other TM 500 instruments, the

DM 502A and DM 505 can help you build a compact
test set just right for your particular needs.

And there's more to our new DMM's than the right
answers. They give you Tektronix quality, too. That
means you get more value for your dollar.
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Want to-know mor2? Contact the
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request the TM 500 catalog, call our
toll-free automatic answering service:
1-800-547-1512. In Oregan, call
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predistorted laser beam is created
from the pilot and reference beams.
This fourth beam contains the conju-
gate of the distortions in the actual
light path.

While the device is still in the
laboratory stage and a long way
from practical use, several applica-
tions are possible. For example, says
Liao, the precisely aligned optical
elements, such as lenses or prisms,
that guide light in high-powered
fusion research lasers tend to deform
under the influence of heat gener-
ated by the beams. This distortion
obviously reduces accuracy in direct-
ing the light.

Fire away. Up to now, the solution
has been to limit the firing rate of
the lasers. But this in turn limits the
power generated. With the new
predistortion technique it may be
possible to precompensate the light
and fire the lasers more often,
researchers believe.

Further work at Bell, Liao says,
will concentrate on optimization of
the process and applying it to spec-
troscopy problems—in the area of
properties of materials, for example.
Others investigating these conjugate
waves include Robert Fisher and
Barry J. Feldman of the Los Alamos
Scientific Laboratory’s Carbon
Dioxide Laser Technology group,
Los Alamos, N. M. They hope to
solve system alignment and amplifi-
cation problems in the lab’s laser
fusion work. -Harvey J. Hindin

Consumer

Hand-held translator
speaks out loud

Ever looked up a foreign-language
phrase in an overseas restaurant,
pronounced it, and got only a quizzi-
cal look from the waiter? Realizing
that mere sympathy won’t fill your
plate, engineers at Texas Instru-
ments Inc. have developed a hand-
held unit that not only translates and
displays foreign words and phrases,
like other translators, but speaks
them in the foreign tongue, too.

TI's language translator is the
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Fluent. Talking language translator, shown
here in prototype without display, is calcula-
tor-sized and powered by four AA batteries.
third to reach the market, following
recent products introduced by Lexi-
con Corp. [Electronics, Dec. 7, 1978,
p. 50] and Craig Corp. [Electronics,
Dec. 21, 1978, p. 34]. It is, however,
the first to talk, a feature made
possible by TI's single-chip speech
synthesizer [Electronics, Aug. 31,
1978, p. 109]. This is the same chip
that is the heart of the company’s
popular Speak & Spell learning aid
for children.

Six chips. Besides the speech-
synthesis chip, which has been modi-
fied to improve its diction, the talk-
ing translator contains a TMS 1000
controller and four 128-kilobit low-
speed read-only memory chips. Plug-
in ROM modules give the translator a
1,000-word vocabulary. Of the 1,000
words, 500 can be displayed and
pronounced; the rest are displayed
only.

The translator, to be unveiled next
month at the 1979 International
summer Consumer Electronics Show
in Chicago, will retail at $250; ship-
ments of English and Spanish ver-
sions will begin in September. The
French, German, Japanese, and Chi-
nese modules, priced at $50 each,
will be available by the first quarter
of 1980.

Other manufacturers have
brought out talking consumer prod-
ucts like chess-playing computers,
but they all use expensive multichip
speech synthesizers. For this reason,
T1 has been flooded with requests for
its chip. But it isn’t selling —yet.

“We're busy enough making ICs

for Speak & Spell, which we're now
producing at the rate of 40,000 to
60,000 a month,” reports Doug
Lindgren, manager of the company’s
Consumer Specialty Products divi-
sion in Lubbock, Texas. Should it
reduce its backlog (or if National
Semiconductor Corp., which is ru-
mored to be working on a single-chip
speech synthesizer, puts one on the
market), that policy may change
very quickly. -John Javetski

‘Medical

An rf solution
to a beef cancer

Cattle have better access to some
forms of cancer therapy than human
beings, particularly radio-frequency
hyperthermia. While rf hyperther-
mia is still an experimental tech-
nique for human cancer patients
[Electronics, April 26, p. 88], it's at
home on the range today.

“Eventually, there may be more
cowboys treating cancer than
M. Dss,” says James D. Doss, staff
member of the Los Alamos (New
Mexico) Scientific Laboratory. The
reason is what is called cancer eye, a
common affliction of the nation’s
beef herds.

The problem is an important one.
From 12% to 17% of breeding stock
in the Southwest may be afflicted
with cancer eye—the leading cause
of cattle carcass contamination in
1975, according to the Department
of Agriculture. The disease, if
untreated, is about 80% fatal; it
starts in an eye socket and may
quickly spread to tissue in the head
and nervous system. Losses due to
cancer eye may cost ranchers more
than $20 million yearly—and may
cost consumers even more, if the
effect of these losses on the retail
beef market is considered.

The treatments available have
been about the same, and about as
costly, as those for humans. So
cancer eye has usually gone un-
treated. But now there is a fast,
simple, and inexpensive treatment
available that promises to cut these
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Digitize voice fast, not furious,
with one $6.95 CVSD interface IC.

If you've ever locked horns with variable slope
delta mod for generating piece-wise approxima-
tions of analog signals you know how mean,
ornery and expensive they can be.

Now there’s a quick, easy, flexible and very
economical way of voice encoding/decoding: the
single chip, MC3417/3418 CVSD, or continuously
variable slope delta modulator/demodulator.

What makes it unique, and so desirable, is its
companding algorithm section which provides
increased dynamic range by automatically
adjusting integrator gain in the delta mod.

By sheer coincidence

This on-board circuitry monitors the past few
outputs of the modulator in a shift register 3 or
4 bits long and indicates if it contains all ones or
zeros, called coincidence. When coincidence
occurs, this algorithm indicates too-small
integrator gain and adjusts accordingly.

The effect of the algorithm is to sense signal
level input and compand it. When using the CVSD

as a decoder, the algorithm restores level variations.

The bit stream is as if it were from a standard
delta mod with constant level input, but the
effective dynamic range is increased.

Use the unique CVSD as a building block for
hard-wired encoding or decoding, do both
alternatively with one part, or get full duplex
capability with two parts. Whichever way you
choose, you get flexible sampling rate to 250 kHz,
selectable digital input threshold and 3-bit

Price is 100-up.

(MC3417) or 4-bit (MC3418) algorithm for low or
high bit rates. The MC3517/3518 offers the same
parts in mil temp range.

One chip does it all

It's so versatile we could run off the page with
possibilities: voice from ROM to speaker or
telephone, etc.; message generator; real-time voice
recording on disk: intercom channel mux; secure
voice; telephone line concentrator; game voice
generation; ad infinitum, almost.

It's also I2L, laser-trimmed and CMOS
compatible. And a pure delight to turn any kind
of ~v into any sequence of 10100110.

Contact Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036 for data.

Turning unique, leadership products like linear,
digital and discrete semiconductors into high-
volume standards for every industry and
application has always been our commitment
and our capability. Technology, time after time for

Innovative systems
through silicon.

@ MOTOROLA INC.
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Hand-held cancer killer. interior of proto-
type rf hyperthermia applicator shows minia-
ture 2-megahertz oscillator and temperature-
control circuitry. Unit can help manage up to
90% of cattle cancer-eye cases.

stock losses dramatically.

Doss’s development, funded by the
Department of Energy, grew out of a
cooperative program with the Uni-
versity of New Mexico Medical
School, Albuquerque —where Doss
is a clinical associate—on rf hy-
perthermic treatment of animal and
human tumors. When the results —
significant regression of many tu-
mors —were discussed with veterina-
ry authorities, they pointed to the
cancer eye problem, and Doss and
his collegues went back to the lab in
search of a solution.

Dashboard unit. About two years
of work resulted in a system that, in
some forms, is powered from the 12-
volt cigar lighter socket on a pickup
truck dashboard. Very like a pistol
grip in appearance, the unit has two
small protrusions extending above
the trigger site. One is a miniature rf
emitter; the other is a temperature-
measuring thermistor.

Inside the hand-held unit is a
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miniature 2-megahertz oscillator.
Also included is temperature control
circuitry (see photo).

The animal is given a local anes-
thetic and the probe pressed against
the tumor. Operating at about 2
megahertz, with up to 10 watts of
power available, the device heats the
tumor fast.

In seconds it brings the cancer up
to the 50°C needed to attack it; the
user then keeps the probe tips in firm
contact for about 30 seconds. With
the exception of an antibacterial
spray, or some eye drops, that is the
extent of the treatment.

Doss selected 50°C (about 122°F)
because cancerous bovine tissue is
damaged at such temperatures while
normal tissue is well enough cooled
by its blood supply to survive with-
out injury. But to avoid excess heat-
ing, the thermistor closes a control
loop that varies rf output to keep

temperature constant at 50°C, ac-
cording to the researcher.

Results. Remission occurs within a
few weeks, typically two to four
weeks. Cure rates in pilot studies by
the Los Alamos laboratory were as
high as 90% —an unheard of cancer
remission rate, for animals or human
beings.

As a result, there are now about
half a dozen companies offering or
about to announce commercial ver-
sions of the system, Doss says.
Among the two largest are the Agri-
cultural division of the Hach Chemi-
cal Co., Ames, lowa, and MDR Inc.,
Phoenix, Ariz. There is even a unit
from relatively small Apache Indian
Enterprises, Inc., Dulce, N. M.
Prices run between $400 and $600,
and according to a Hach Co. spokes-
man, “are selling very well for new
introductions to a traditionally con-
servative market.” -James B. Brinton

Careers

EEs got 11.6% raises, AEA survey reveals,
but some regions are boosting pay higher

If you are a nonsupervisory engineer
with a bachelor’s degree and did not
get at least an 11% raise in the past
year, you slipped behind the industry
average, according to a recent
nationwide salary survey covering
45,410 engineers.

The canvass by the American
Electronics Association shows that
combined salaries nationwide in that
category rose 8.99%, while raises
averaged an 11.56% gain. The
difference between the two figures
occurs because the first relates to all
engineers from entry level to 24
years past their degree, whereas the
second omits those at entry level. In
terms of monthly salary, the average
engineer nationwide earned $1,506
the 2nd year after receiving a bache-
lor’s degree, $1,722 the Sth year,
$2,026 the 10th, and $2,431 the
20th.

Of course, averages can be mis-
leading, and significant regional dif-
ferences must be taken into account.
In the Pacific Northwest, for exam-

ple, combined salaries rose 15.44%
and raises increased 18.05%, but the
monthly income figures were in the
average range. AEA officials surmise
that these figures reflect the tremen-
dous expansion and additional hiring
by electronics companies there. The
survey, which covered 576 big and
small electronics companies in eight
categories—supervisory and nonsu-
pervisory with either bachelor’s,
master’s, doctoral, or no degrees—
reveal these trends among nonsuper-
visory and supervisory bachelor de-
gree holders by region:

8 California. As might be expected,
the San Francisco area had above-
average increases, 9.52% overall and
12.04% in raises, but those for the
whole state, with the Los Angeles
and San Diego areas, were about
average.

® Colorado. This region experienced
only a 3.08% general salary rise and
a 4.9% average raise. Furthermore,
nonsupervisory engineers made
slightly less than average. The super-
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Cut the cost of digital system

checkout with Biomation's DTO-I.

There's a whole new approach to test, calibration and
maintenance of digital systems. It's Biomation's DTO, the
first Digital Testing Oscilloscope. Here's how it works.
The DTO's front panel functions very much like a traditional
oscilloscope but provides additional capabilities. It
automates testing without having to worry about software
implementation. Simply step through your test sequence
once using the DTO to record the entire programon a tape
cartridge. Then DTO plays it back to guide technicians,
even setting up the instrument’s front panel to match the
reference program. All in all, DTO provides a faster,
easier, far more accurate approach to the otherwise time-
consuming, error-prone task of system checkout.

DTO-1: For production test.

Now there’s a better way to move new products out of
engineering and into production accompanied by a
comprehensive production test progran. Just use DTO
to record the test sequence you want technicians to

\ SYSTEM TEST CAPABILITY COMPARED [

. In-circuit [
Teetn | oguocye | SHe | smemun | o
| ] [ analysis 1 J
| Power supplies ) yes l no ; no * yes
| system clocks | yes no no 4' yes |
Processor/control logic no Wl no/yes T yes* yes ’
Digital input/outputs no yes yes* yes [

i Analog 1/0 | yes | m | no [ yes l
*System must have a processor.

follow. Step by step, it enables them to compare the system
under test with your “known good” system, automatically
flagging any discrepancies. Compare DTO with the test
equipment you're now using.

Electronics /May 24, 1979

DTO-1: For calibration & repair.

The most scphisticated calibration and repair labs are
using DTO to "document”” cigital systems they must service.
By developing a tape

for each new piece of
equipment and instrumen-
tation, troubleshooting
and recalibration is

faster and more precise.
The DTO's screen
displays both reference
traces and test traces
simultaneously, high-
lighting any disagreement and snabling technicians to

zero in on faults.

DTO-1: For facility maintenance.

When it may be weeks or months between repair and
maintenance of complex digital systems, DTO brings
technicans back upto speed ina hurry. DTO can be used to
make a record of the systerm operation, so it remembers
exactly how a perfectly functioning system operates. By
following the test procedures and adjusting the system
signals to match recorded logic traces, maintenance is
virtuallv autamated.

For details on how Biomation's DTO-1 can cut the cost
of digital system checkout for you, write Gould Inc.,

CA 95050,
Or, call for a demonstration.
(408)988-6800

== GOULD
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To earn more, stay in school

How much are advanced degrees worth? According to the AEA survey, at
the 2-, 5-, 10-, and 20-year junctures the average nonsupervisory holder of a
master's degree will earn between $100 and $175 a month more than a
bachelor's degree holder, whereas an engineer with a doctorate can expect
between $350 and $400 a month more in salary.

On the supervisory side, the master's degree holder begins to earn over
$100 a month more in the 10th year and over $200 more in the 20th. But a
doctoral degree brings dramatic increases at first—over $900 a month
difference at 2 years and more than $600 at 5, which drops to about $350 at
the end of 20 years. About 20% of those surveyed were in supervisory
positions, as defined by AEA, but 75% had advanced degrees.

Doctorate degrees for supervisors have a longer half-life, the survey
indicates. On the nonsupervisory side, raises for holders of any of the three
degrees average between $32 and $39 a month per year until the 21st to
22nd year after the bachelor’'s degree, when the engineer is presumably in
his early 40s, when they tail off. For the supervisor, approximately the same
thing happens to the $40-t0-$48-a-month hikes for bachelor’'s and master’s
degree holders, but the doctorate’s average monthly increase has not even
peaked by the 34th year. All EE salaries, however, tend to flatten out to a

plateau in later years.

visory employee began lower and
nearly caught up in the 5th and 10th
years, only to fall behind in the 20th.
® New England. This region is
about average both in percentages
and absolutes. Here, the nonsupervi-
sory engincer does well until the
20th year. The supervisory person is
also ahead early but falls back in the
10th and 20th years.

® Texas and Arizona. The Sunbelt,

CRT signals drive printer directly

;Per_ib'_lierals_

perhaps reflecting differences in cost
of living, was generally below aver-
age—up 7.09% in income and 9.16%
in raises.

The push for engineers has im-
proved salaries for non-degree EEs,
though they still trail degree holders
(see “To earn more, stay in school™).
Salaries for nonsupervisory EEs
without degrees rose 11.7%, raises,
12.5%. -William F. Arnold

using tube’s gun to run matrix print head

A wide variety of small printers sell-
ing for about $1,000 or less have
recently been introduced expressly
for printing what is displayed on a
cathode-ray-tube terminal. The
printers need their own character
generator and the analog circuitry
the generator drives to control the
pattern of dots. That is, all needed
this circuitry until now.

The exception is a new printer
introduced by Axiom Corp., a Glen-
dale, Calif.. maker of printers that
use electrosensitive paper. Axiom’s
VP-850 is driven directly by the
standard analog video signals that
drive the terminal’s CRT. These
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signals may be either in the CRT's
standard composite video at 0.5 to
10 volts peak to peak or in its sepa-
rate video and synchronization com-
ponents. Ordinarily the signals
would direct the tube’s electron gun
to scan a raster pattern and produce
an image on the screen; the Axiom
printer uses them to direct its matrix
print head to reproduce the image,
the company explains.

The standard 15,750-hertz video
signal is sampled 1,350 times per
raster line and stored until data from
24 raster lines has been accumulated
in a random-access memory. This
data—by now in digital form—is

used to activate the 24 print wires in
the matrix head, which prints on
electrosensitive paper.

Simon J. Harrison, executive vice
president of Axiom Corp., points out
that tapping into the terminal’s video
signals also makes it easier to inter-
face with graphics terminals. “It’s
especially good for graphics because
it doesn’t need graphics data to be
converted into a standard ASCII code
and reconverted into printer sig-
nals,” he says. In fact, Harrison says
any standard raster-screening pat-
tern will work with his printer. But
he concedes the printer cannot
handle the vector-scanning tech-
niques that are employed in some
graphics terminals.

More uses. Other applications
where the printer is especially useful
are in data-line monitors that display
all communications control charac-
ters, Harrison continues. As these
control characters are normally not
seen by the computer user, they are
not included in the standard printer
character generator. But they are
useful when diagnosing data-com-
munications problems, and Harrison
says that his printer will be able to
reproduce them.

Axiom has current annual reve-

CRT to printer. The Axiom VP-850 printer
using electrosensitive paper operates direct-
ly from display signals to reproduce image.
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There are only two ways for an OEM to
design a mid-range computer system that
precisely fits each application.

Start from scratch. 4
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Digitals PDP-11/34 gives you more design
flexibility than any other mid-range in the world.

If that sounds like a bold claim, con-
sider this. There are more than a million
ways to configure a PDP-11/34 computer
system.

That figure is not based on frivolous
options, but on significant choices like
CPU capabilities, memory options,
peripherals, operating systems, lan-
guages, communications packages and
network systems.

All of these options are in addition
to a basic PDP-11/34 that is extremely
flexible to begin with. Here are some of
its standard features: a 16-bit micro-
programmed processor, parity memory,
direct memory access, vectored interrupts
with four priority levels, hardware stack-
ing, operator’s console, multi-function
ROM with virtual console capability,
diagnostics and bootstraps, memory
management, hardware multiply and
divide, power fail/auto restart, and pre-
wired slots for expansion options.

With the basic computer so tlexible,
and the system options so numerous,
you can virtually design your own mid-
range system with the PDP-11/34. With-
out having to start from scratch.

Choose the hardware you need.

Take the PDP-11/34 CPU, for example.
You can pick and choose among 21 CPU
options for the precise combina-
tion you want. The 11/34 offers a
new superfast cache that makes
a powerful system even more
powerful. It can increase your
program execution speeds by as
much as 60%. Other options in-
clude a fast floating point proc-
essor, serial communications line
interface, and real- time clock, to

Of course, there’s more to a system
than a CPU. And the 11/34 offers more.

You can choose from 6 disks, 4 tapes,
10 terminals, 8 printers, 6 card readers,
and 9 kinds of I/O. Plus 10 different kinds
of communications options that cover the
broadest range of devices in the industry.

You can even pick your packaging,
because the PDP-11/34 comes in eight
models with two battery back-up choices
and five different backplanes.

Given all these options, you can
configure the perfect combination of
hardware for your application. Without
paying for more power than you need,
or settling for less.

Choose from four operating
systems and ten languages.

Even with the precise hardware
in place, you're still only halfway to the
precise system for your application. The
software options of the PDP-11/34 will
take you the rest of the way.

For real-time applications, there’s
RSX-1IM. It's specifically designed for
multi-programming and concurrent pro-
gram development. And it offers you the
power of an event-driven software sys-
tem with dynamic memory management,
multiple programming languages and a
complete list of utilities.

name just a few.
You can aiso choose fromni

twelve memory options, includ-
ing MOS, core or any combina-
tion. Digital's MOS memory
uses industry-standard 16K
RAM chips with a 500ns cycle
time. And it’s available on 128Kb
or 256Kb boards.

Copynght © 1979 Digital Equ:pment Corp.

If you don’t need all
the capability of RSX-11M,
the beauty of the 11/34 is
you don’t have to get it.
You can get RSX-11S
instead. It offers you the
same multi-task, event-
driven real-time capability
without the overhead of
interactive program
development.

And if your
application calls for
real-time, but
doesn’t call for multi-
programming, you
cancall on RT-11. It's a
single user foreground-
background system that’s
designed for both program devel-
opment and dedicated, on-line
applications.

For timesharing applications, Digital
offers RSTS/E—a powerful, flexible sys-
tem that can handle up to 16 different
users on an 11/34 at one time.

Then there are all the languages.
Depending on your application and
operating system, you can choose
BASIC, Multi-User BASIC, MACRO-11,
COBOL, DIBOL-11 (Digital’s business/
commercial language), FORTRAN,

APL, RPG and FOCAL, with still more
languages in development.

And finally, you have available an

extensive library of applications software.

You can pick and choose the exact OEM
software tools that make the most of
your hardware. And your application.

Then do what you want with
your system.

With the PDP-11/34, you can vary
your system according to the require-
ments of your customers. You can offer
a wide range of terminals, peripherals
and communications packages. You can
make fine adjustments in design and
manufacture.

In short, you can turn more good
prospects into good customers simply by
adapting to their individual needs. And

y
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you can do it without
incurring the major losses
in time and money that
are involved when you
design the complete system
yourself.
The PDP-11/34 opens
up a new world of flexibility
in manufacturing and mar-
keting your products.
It also opens
up a new world of
applications flexi-
bility. With all its
options, the 11/34 is
ideally suited for
applications involv-
ing instrument
interfacing. And
with all its program-
ming tools, it’s ideally
suited for applications involving pro-
gram development. The PDP-11/34
even gives you the flexibility to link
your system with any other Digital
system anywhere in the world through
DECnet networking software. And that
means you can offer your customers the
benefits of distributed data processing
using the broadest range of upwardly
compatible systems anywhere.

The PDP-11/34. If you designed your
computer from scratch, you wouldn’t
come up with a more precise mid-range
system for your application.

Digital Equipment Corporation,
Technical OEM Group, 129 Parker Street,
PK3/M86, Maynard, MA 01754.

Or call: (617) 493-5897. In Europe: 12 av.
des Morgines, 1213 Petit-Lancy/Geneva.
Tel. 93 33 11. In Canada: Digital Equipment
of Canada, Ltd.
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Or start with a PDP-11/34.

The PDP-11/34.

Justlook at the freedom it gives you.

Packaged systems*

11/34A CPU with 64Kb MOS memory, 1Mb disk stor-
age, video or hardcopy terminal, RT-11 operating
svstem.

11/34A CPU with 128Kb MOS memory, 10Mb disk
storage, video or hardcopy terminal, RSX-11M
operating system.

11/34A CP’U with 128Kb MOS memory, 56Mb disk
storage, video or hardcopy terminal, RSX-11M
operating system.

11/34A CPU with 256Kb MOS memory, 67Mb disk
storage, 9 track/45ips tape, video or hardcopy
terminal, RSX-11M operating system.

“In some cases, available with other operating sys-

tems, less memory, and with core instead of MOS.

CPU configurations

MOS memory of 256Kb, 128Kb, 64Kb
and 32Kb.

Core memory of 128Kb, 64Kb and 32Kb.
Optional cache memory.

Optional programmer’s panel and serial line interface.

Optional floating point processor.
Optional MOS battery back-up.

Software

RSX-11M multi-user, multi-tasking operating svstem
featuring progtam checkpointing, dynamic parti-
tioning, and memory management.

RSX-1IS exceute-only operating system for monitor-
ing and controlling multiple real-time processors.

RT-11 real-time, foreground/background operating
system.

RSTS/E timesharing operating system.

DECNET Il distributed data processing networking
package.

FMS-11 foims generation software.

DATATRIEVE-11 data inquiry and report writing
system.

DBMS data base management system.

RMS-11 record management system supporting
ISAM, sequential, and random access file
structures.

SORT-11 for re-ordering data based on key fields in
the data record.
Languages
FORTRAN IV~ BASICPLUS APL
FORTRAN IV+ BASIC -2 MACRO 11
BASIC COBOL CORAL 66
DIBOL

Memory

MOS memorv modules of 256Kb, 128Kb, 64Kb, 32Kb
and 16Kb.

Core memorv modules of 64Kb, 32Kb and 16Kb

Disks

RX02 1.0Mb RMO02 67M\b, removable.
dual drive (diskette). RP05 88Mb, removable.
RLOI 5.2Mb, removable. RP06 176Mb, removable,
RKO07 28Mb, removable.

Special 170

IEEE interface with software.
Industrial control remote sub-svstem.
Industrial control master sub-system.
D/A control.

12 bit A/D converter, 16 channels.

48 channel multipleser.

10 bit A/D converter, 16 channels.
Parallel I/O with direct memory access.
16-bit parallel 1/0, program controlled.

Communications options

Full/half duplex svnchronous intertace for both byte
and bit oriented protocols.

Full/haltf duplex synchronous interface for byte
oriented protocols.

Full/half duplex NPR synchronous interface.
Network link, local or remote, DDCMP up to IMb.
Asvnchronous 8 and 16 line multiplexer.
Programmable 16 line asynchronous multipleser.
Synchronous/asvichronous 16 line multipleser.
16 line modem control multiplexer.

360/370 channel interface.

Asvnchronous serial line unit, with or without
modem controls.

Tapes

TEL6 800/1600bpi, 45ips, 12" magtape.

TU45 800/1600bpi, 75ips, V2" magtape.
TU77 800/1600bpi, 125ips, V2" magtape.
TUS8 800bpi, V3" cassette.

Video terminals

VT-100 video terminal, 80 or 132 columns, with exten-
sive video attributes and detachable keyboard.

VT-52 video terminal.

VT-55 graphics terminal.

VT-62 block mode terminal.

VT-61 editing terminal.

Hardcopy terminals
LA-120 “smart,” 120cps hardcopy terminal.

LA-38 hardcosw terminal, 30cps, with tractor feed,
with or without stand.

LA-34 hardcopy terminal, 30cps, with roll paper feed
with or without stand.

LA-36 hardcopy terminal, 30cps, on stand.

LA-37 APL, hardcopy terminal, 30cps, on stand

Optional cabinetry

102" expander box

514" expander box.

Cabinet with power control.

Short cabinet with power control

dlilgliltiall
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nues of about $3 million. To develop
the printer, it worked with Seiko, the
large Japanese industrial concern
primarily known in the U.S. for its
watches. The deal for the printers,
and other products to come, was
struck with Axiom because *‘of our
our track record in clectrosensitive
printing,” says Harrison. Seiko car-
ried out the research and develop-
ment and holds the patents, but it
was Axiom that actually produced
the workable products.

Initial production units and print-
er components will come from Seiko,
with Axiom starting manufacturing
in volume in several months. Prices
will be comparable to those of what
is already available. Samples will be
available in about six weeks at a
price of $1,200 each. In quantities,
the VP-850 is to sell for $925.

-Larry Waller, Anthony Durniak

Phone answerer takes
anybody’s calls

The time is fast approaching when
any telephone will function as an
input/output device for a computer.
Dialog Systems Inc., an affiliate of
Exxon Enterprises Inc., will take a
major step in that direction when it
unveils one of the first speaker-inde-
pendent voice-recognition systems to
be offered commercially at next
month’s National Computer Confer-
ence in New York.

Giants such as Bell Laboratories
and 1BM are also working on speech
recognition but have yet to reach the
market [Electronics, March 1, p. 84].
Threshold Technology Inc., Delran,
N. J., the leading supplier of voice
recognition systems, says it too can
supply speaker-independent units.

The secret of Dialog’s independent
1800 is a comparison technique
based on statistical analysis of the
spoken words, according to Stephen
L. Moshier, president of the firm
and the system’s developer. The
machine’s recognition vocabulary is
built by taking 500 dialect samples
from male and female speakers
across the country. Each word is
sampled 12 times and each sample’s
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overall amplitude is measured and
its frequency spectrum plotted at 31
points between 300 and 3,300 hertz.
This produces 384 numbers, or
elements, that describe the word.

Sampling. The elements resulting
from all 500 speakers saying the
same word are combined to produce
a set of 384 mean values and stan-
dard deviations, which are then
stored in the system as the reference
for that word. The incoming un-
known word is similarly sampled,
analyzed, and compared element by
element with reference words using
an algorithm that finds the probabil-
ity density function for the unknown
word. When this probability density
is above a certain threshold —which
can vary from word to word or
system to system—the system de-
clares the word recognized.

Dialog’s custom 32-bit vector pro-
cessor can compare all the elements
of an unknown word with a reference
word in 30 microseconds. To com-
pare an unknown word with a 1,000-
word vocabulary would thus take 30
milliseconds, fast enough to be
considered real time.

A Digital Equipment Corp. PDP
11/04 minicomputer is used to
answer up to cight phone lines, coor-
dinate the processing of the incom-
ing speech by the vector processor,
and interface the results with the
user’s computer. A microprocessor-
controlled speech-synthesis unit pro-
vides voice response.

Vaocabulary. The 1800’s basic vo-
cabulary consists of 12 discrete
words: the 10 digits “zero” through
“nine” plus *“‘yes” and *“‘no.” Special
applications vocabularies are then
added. For banking, for instance, 30
additional words are available, in-
cluding “balance,” “‘total,” and *‘de-
posit.”

“The advantage of our system is
that you can use a telephone from
anywhere to call a computer,” says
Thomas P. Cutler, senior vice presi-
dent. He sees it as appropriate for
applications in banking and in retail-
ing, to replace mail orders and for
traveling salesmen to enter orders.
Although the systems have a hefty
price range of between $60,000 and
$100,000, Cutler asserts that they

Dialog developer. Stephen L. Moshier,
Dialog Systems president, says his system
understands 95% of what's spoken to it.

are quite cost-effective in their appli-
cations.
-Anthony Durniak, Pamela Hamilton

Process control

Plants get distributed
data processing

Some distributed data processing is
wearing a blue collar these days, as
specially designed, microprocessor-
based communications hardware is
linked to a data highway for process
controls in automotive and chemical
industry plants. Original-equipment
manufacturers that specialize in pro-
grammable controllers for operating
machine tools or chemical reactors
are introducing peripheral equip-
ment to link controllers with each
other and with corporate data-
processing centers.

“We are seeing more and more
distributed control requirements,”
says Ronald Toke, marketing man-
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ager at Allen-Bradley Co.’s Program-
mable Controller Systems division,
Highland Heights, Ohio. Adds Mike
Bradley, marketing manager Texas
Instruments Inc.’s Process Control
group in Johnson City, Tenn., *Our
customers are saying that they want
this—it is the direction that the
world is going in.”

To stay ahead in the rapidly
expanding $200 million market,
OEMs are adding custom communi-
cations hardware to increase both
production and productivity. Net-
works offer closer coordination than
mechanical systems and automati-
cally detect, diagnose, and alert
personnel to breakdowns more rap-
idly than electromechanical relay-
based alarms.

Next month the Modicon division
of Gould Inc. will introduce the
latest system —the $1,450 Modbus
process control interface unit and
assorted modems. The Andover,
Mass., manufacturer says its Intel
8085 microprocessor interface, firm-
ware, and software package can
handle up to 32 controllers at trans-
mission speeds of 50 bits per second
to 19.2 kilobits per second.

Remote control. To ease industrial
retrofitting, the system can be
installed on existing telephone lines
or over a dedicated cable with a
*“proprietary” subcarrier frequency
of less than 100 kilohertz, says
Albert J. Reinhart, Modicon’s mar-
keting manager. The special fre-
quency has a high noise immunity,
he explains, besides reducing pro-
gramming complexity.

A master controller can download
new or revised programming to vari-
ous slave controllers in the network,
offering a “remote operating capa-
bility,” Reinhart says. However,
slave controllers cannot directly
communicate with other slaves.

Modicon’s chief competitor, Allen
Bradley, introduced its own micro-
processor-based data-highway inter-
face package in 1977; up to 64
controllers can communicate on its
network highway. A Zilog or Intel
microprocessor is the heart of the
module, which also includes up to 16
kilobytes of programmable read-only
memory and | kilobyte of random-
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News briefs

French bring their teletext system to U. S.

The French are pushing their Antiope teletext system, which transmits
information digitally and displays it on a television screen, in the U.S.
Sofratev, the Société Frangaise d'Etudes et de Réalisations d'Equipments de
Radiodiffusion et de Télévision, is forming a U. S. subsidiary, AVS Inc., to
handle both government lobbying—it is pushing for Antiope's adoption by
the Federal Communications Commission as a national standard—and
customer liaison. Also, Sofratev has completed an agreement with Micro-
band National Systems Inc., New York, operator of a common-carrier micro-
wave distribution system, to develop government, business, and commercial
applications packages for Antiope. Microband, which will study the types of
services it could offer over the next six to nine months, calls the Antiope-
based services Inteltex. It will be distributed via omnidirectional microwave
systems and interactive telephone lines.

Teradyne adds analog signal-processing testers

Teradyne Inc. of Boston this week introduced systems designed specifically
for production testing and laser-trim adjustment of analog LS| components,
including codecs, digital filters, and high-accuracy converters. The A300
family includes seven different systems ranging from analog and analog LSl
systems to thick-film active trimming of analog hybrid circuits and monolithic
laser-adjustable systems. A high-speed digital module —the M603—is
included with the top-of-the-line models; it has up to 84 channels of
drivers/detectors for clock rate testing to a minimum of 5 megahertz on
combined linear and digital circuitry.

Prices start at under $100,000 for a minimal analog/analog-LS test
configuration to about $317,000 for a system with monolithic trim and digital
test capabilities. A test system manager sells for $52,000. Deliveries will
begin in mid-November. The test system manager Teradyne is introducing
consists of a DEC PDP-11/34, a line printer, and one or more video terminals
for editing, compiling, and other tasks.

CalComp completes clearance sales

California Computer Products Inc., the Anaheim computer peripherals maker
that has been selling off portions of its operations for the past several
months, agreed earlier this month to sell the remainder of the company to
Sanders Associates Inc., the Nashua, N.H., defense electronics firm.
Sanders, through a subsidiary, will pay approximately $45.9 million in cash
and stock, if CalComp shareholders approve the deal. The firm plans to
continue CalComp's operations—now primarily the production of digital
plotters and interactive graphics systems—under present management.
CalComp, which had revenue of $119 million for the fiscal year ending June
1978, agreed in November to sell its hard-disk drive manufacturing division
to Xerox Corp. It later sold its floppy-disk operation to Billings Computer
Corp., Provo, Utah. CalComp's IBM-compatible peripheral marketing and
service organization will be acquired by Braegen Corp., Cupertino, Calif.,
under an agreement also reached this month. CalComp should mesh nicely
with Sanders’ graphics terminal operation, which currently makes the model
3250 terminal for IBM.

Memorex ships microprocessor disk cache

Banking on charge-coupled-device technology, Memorex Corp. is beginning
to ship solid-state model 3770 disk cache systems designed to speed data
flow between disk storage systems and computers [Electronics, April 12,
p. 34]. The Santa Clara, Calif., company says that the $55,000, 1-megabyte
memory uses Intel 8080 and Advanced Micro Devices 2901 microproces-
sors to store and update the most used data elements in a computer’s
memory system so that access time can be as short as 2 milliseconds,
compared with a minimum 27-ms access to a disk system itself.
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Meet HP’s new word generator...
it imitates your
system components for faster
functional testing.

o™ B170A LOGIC PATTERN GENERATOR
N4 HtweET PaCHARD
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Hewlett-Packard’s new 8170A Logic Pattern Generator
can simulate a variety of components in your multi-channel
digital systern. It saves you the time and expense required
to build specialized test equipment and to devise software
for data simulation. And it speeds functional testing by
giving you fingertip control of testing parameters.

Simulation of digitally controlled hardware. By
simulating keyboards, tapes, printers or bus-compatible
instruments, the 8170A simplifies at-speed functional test-
ing of multi-channel hardware. The 8170A has a large
8K memory (32K optional) and gives you pushbutton
selection of either 8 or 16 bit parallel outputs. Internal,
manual, or external clocking allows dynamic testing at
variable bit rates up to 2 MHz. With simple key strokes,
you can start and stop data generation at any desired
address, using whichever code you select. And you can
step forward or back in single steps to any memory
location for rapid debugging.

Bus Stirnulation. Custom-built boxes with mechan-
ical switches are no longer adequate for setting bus lines
true or false for data simulation. The 8170A can simulate
bus-compatible peripherals or instruments at speed for
more complete system testing. Three-state outputs let you
load the bus or effectively isolate the 8170A from bus
activity. And the 8170A will generate data and data-valid
signals in accordance with 2 or 3-wire handshake protocol.

ROM Simulation. Because of its external address
capability, you can use the 8170A to simulate a ROM.
Memory changes are easy to make, either through the
front panel or under computer control via the HP-IB.**
This means fast and flexible ROM simulation for low
development costs.

Big memory, easy access, remote programmability and
real-speed sequencing all help simplify functional testing
of your digital systems. The price of the 8170A is $5430*
and includes HP-IB and RS 232C interfaces. The optional
memory to 32K is $545.* Ask your local HP field engi-
neer for all the details.

* Domestic U.S.A. price only
** HP's implementation of [EEX Standard 488-1975

089/4

HEWLETT W PACKARD

1507 Page Mill Road Palo Ao, Califorria 94304

For assistance call Washington (30°)948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500. Lus Angeles (213) 877-1282
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CMOS/LSI
LIQUID-CRYSTAL-
DISPLAY
DRIVER/LATCHES

MD4330  MD4331 » MD4332

30 & 32-BIT REGISTER DRIVERS

DRIVES UP TO FOUR 7-SEGMENT OR TWO
16-SEGMENT LCD READOUTS DIRECTLY.
THE LATCHED DATA CAN BE CHANGED BY
SERIALLY SHIFTING NEW DATA INTO THE
REGISTER AT SPEEDS OVER 3MHz.
Low-Power (11.A) Consumption with High-
Power Performance.

FEATURING:

3 to 18 VOLT OPERATION

®SYNCHRONOUS OR ASYNCHRONOUS RESET

®INPUTS WAVE-SHAPED ON-CHIP

FULL PARALLEL TRUE/COMPLEMENT
OUTPUTS

®STD. 40-PIN DUAL-IN-LINE PACKAGES

For more information write of phone
1745 JEFFERSON DAVIS HWY
ITE 611

‘ SuU
ARLINGTON, VA, 22202
TEL 703-243-1600
.

Semiconductor
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access memory. The added complex-
ity of the interfaces permits slave-
to-slave data exchanges but pre-
cludes use of existing telephone lines.
Transmission speed is 51.2 Kb/s.

Modicon, Allen-Bradley, and oth-
er process-control manufacturers
custom-design their communications
gear. Explains Allen-Bradley’s Toke,
“The equipment is designed and
manufactured to withstand vibration
and temperature and humidity ex-
tremes, and at the same time it’s
easy to maintain.”

Big competitors. By networking
programmable controllers, Modicon
and Allen-Bradley move into closer
competition with such process-
control . heavyweights as Honeywell
Information Systems and Foxboro,
although those giants operate as
system houses, supplying primarily
hardwired systems for an entire
plant. -Larry Marion

_Materlals

Silicon wafers
in short supply

The booming semiconductor indus-
try, which does not yet have the
capacity to fully meet rising demand
for its devices, faces a similar prob-
lem on the incoming end: silicon
suppliers cannot make wafers fast
enough, either. The result is that the
long lead times for silicon wafers of
all types and sizes, now stretching 26
to 30 weeks in many cases, probably
will continue through this year.

That leaves chip makers in a bind.
“When you plan that far in advance,
it gives you two problems,” explains
John P. Gray, purchasing manager
at National Semiconductor Corp.,
Santa Clara, Calif. “One is inflexi-
bility, and two is getting it [the sili-
con] here on time.”

Adds Charles E. Mack, director of
material for neighboring American
Microsystems Inc., “You can’t af-
ford too many rejects or you won’t
recover. It's essentially touch and
go.” Kenneth J. Howser, manager of
material for Advanced Micro De-
vices Inc., in nearby Sunnyvale, calls

the long lead times *“‘a totally unac-
ceptable situation.”

Improvement. However, some re-
lief is in sight. Monsanto Corp., the
leading supplier of polished silicon
wafers, says that its St. Peters, Mo.,
plant should be producing 30% more
wafers by the third quarter of this
year. Moreover, Wacker Siltronic, a
subsidiary of West Germany’s
Wacker Chemitronic GmbH, expects
to have its new Portland, Ore., plant
up and running the first quarter of
1980, James Moreland, director of
quality, says.

What's more, “my gut feeling is
that there’ll be a slowdown in the
third and fourth quarter, which will
help,” says Stan Myers, vice presi-
dent and general manager of the
Silicon division of Siltec Corp., a
Menlo Park, Calif. supplier. But
National Semiconductor’'s Gray
gloomily predicts, “l don't see a
break in it before mid-1980 unless
some kind of downturn occurs.”

What caused this tight supply is a
combination of simultaneous, over-
lapping factors, according to Robert
Simko, vice president of Gnostic
Concepts Inc., a Menlo Park market
research company: fantastic growth
rates in the U.S. semiconductor
industry, changes in the type of
processing toward very large-scale
integration, and the fact that 4-inch
wafers are not replacing 3-in. ones
but supplementing them. Also, he
notes, it takes a long time for a new
silicon production plant to come on
stream. -William F. Arnold

Companles

Gould-Fairchild deal
filed with ‘ifs’

The immediate result of Gould Inc.’s
determined bid to take over Fair-
child Camera and Instrument Corp.,
the $534-million-a-year Mountain
View, Calif., semiconductor pioneer,
is employment for a battalion of
lawyers. The Rolling Meadows, Ill.,
conglomerate’s open tender for 2.5
million Fairchild shares at $57 each
has opened a Pandora’s box of
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MPP 80S— Field service PROM
Programmer from $1995.

We've got universal PROM
programmers for your
designers, field service
technicians and production
people. And theyre extremely
easy to use. Our MPP 805,
a completely self-contained
service system, does it all.
You've got to see it to
appreciate it. A few salient
features:

uP controlled (Z80)

Compact, easy-to-use
personality modules

Extra storage
space for modules,
master PROMs

and power cord
Built-in UV lamp

Getour data sheets
for technical detai
and the name of a
Kontron sales and services
organization near you. Wri
or call Kontron Electronic Inc.
700 South Claremont Street,

San Mateo, California 94402.

AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291.

FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS Eg
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industry
cooks up
something
hot,
Plenco
heat-
resistant

phenolics
keep their

“In our original drawings we speci-
fied Plenco 400 Brown heat-resis-
tant phenolic as the compounc for
use in molding the base of our drip
coffee-maker. We wanted and got
very good molding characteristics,
fast cure and good finish and
appearance’’

60 Circle 60 on reader service card

"“In our corn popper hot air, not oil,
explodes the kernels. The high heat
resistance of Plenco 466 A.F.
Brown phenolic was chosen for the
molded chute and for an internal
unit. Plus it gave us ease in mold-
ing, strength

and good

appearance’

“Our deep fryer takes rapid heat-
up. The fryer base required a mold-
ing material suitable for operations
at high temperatures and your
brown heat-resistant Plenco 485
phenolic compound gave it to us.
Its brown color was chosen for
aesthetic reasons”’

WE'VE GOT YOUR “"NUMBER"
more than likely, whether or not

the factor of heat is your maincon- |

cern and whatever your particular
molding application may be. Here
is our number—(414) 458-2121.
Call and let us introduce you to
Plenco selections, Plenco experi-
ence, Plenco service.

e et

PLASTICS ENGINEERING COMPANY
Sheboygan, WI 53081
Through Plenco research .. .a wide range of ready~
made or custom-formulated phenolic. melamine-
phenolic, alkyd and polyester thermoset molding
compounds, and industrial resins

lawsuits and investigations following
the rejection by Fairchild’s board of
two Gould bids, a $300 million cash
and stock deal worth $54 a share and
another for $57.

Not only have the companies filed
suits against each other alleging
violations of antitrust and securities
statutes, but:
® The Federal Trade Commission
has advised Gould, a $1.8-billion-a-
year company, that it is sending
subpoenas requesting information
about “interlocking personal rela-
tionships.”
® The Securities and Exchange
Commission has informed Gould
that it intends to hold an “informal
investigation” of Gould’s recent ac-
tivities. Fairchild contends that
Gould leaked its intention to acquire
Fairchild to encourage stock pur-
chases by speculators.
® Because of the size of the compa-
ny that would emerge—$2.3 bil-
lion—the Justice Department and
the Federal Trade Commission are
reviewing documents.

Clash over plans. Gould officials
refuse to discuss the merger except
to say that they would leave current
Fairchild management in control
and merely exchange directors at the
board level. But Fairchild officials
maintain that Gould would use their
company to become a dominant and
illegal force in the electronics mar-
ketplace, controlling key industries
with the vertical integration of
component parts maker Fairchild
with instrument assembler Gould,
whose Electronic Products Group
had sales of $413 million in 1978.

What are the chances that Gould
will back off? The answer might be
found in its persistence during past
legal fights over acquisitions and in
general business dealings. For exam-
ple, its largest previous acquisition —
it has completed 30 in the last 11
years—was that of I.T-E Imperial
Corp., an electrical products manu-
facturer. That deal resulted in
Gould’s signing a consent decree
with the SEC.

But success in the Fairchild bid
might just satiate Gould’s appetite.
It had to borrow $50 million in the
Eurodollar market and set up a $125
million credit line with 12 banks,
contingent on certain limits on
future acquisitions.  -Larry Marion
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Model DDP 5080 Intelligent Printer.

— DDP 5080 Z80-controlled
printing system. Our Kontron
Kontron has a complete line of  DDP 5080 printer is loaded with
non-impact OEM and end-user  features for your measurement

* Wide variety of interface plug-in
boards (For examp.e, 8 channel
teraperature input)

Call us for quantity prices on

our OEM printers. Get our data |

sheets for technical details and
the name of a Kontron sales and

printers. Ranging from our needs Is(ennce o;z?anizatior} near you
Model NIP 18 print head to our « Alphanumeric printer ontron Llectronic Inc,,
Model 5020 print head with  with day-time, stop watch and 700 South Claremont Street,
drive electronics and our automnatic print out in time San Mateo, California 94402
intervals
FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS ‘
AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291. k
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Give Yourself
a Generous Choice.
Choose TEAC.

Whatever your data storage needs, large or small, there’s a TEAC
that’s right for the job.
In the fast-growing mini market, two TEAC units are standout choices.
The MT-2 is a cassette data pack that's packed with value. Its compact,
lightweight design and free-angle installation mean it can be used virtually
anywhere, and durability is outstanding. it's highly accurate,
too: soft error rate is better than 1X10-2 bits. In addition to being
compatible with 1ISO, ANSI, EMCA and JIS phase encoding
standards, the MT-2 is available in four versions, two of which
incorporate an interface for connection to the bus lines
of 8080, 6800, Z-80 or equivalent series microprocessors
for greatly expanded flexibility.
If you've decided to go with mini disk, you'll be
interested in the FD-50A. This Mini Disk Driver utilizes
a direct seek system for faster access time than
other units this size. Data integrity is ensured by
accurate head positioning and write protection
circuitry. Additional features include
extended track and daisy chain capabilities. #
And the FD-50A is fully compatible £
(plug-to-plug and mechanical size)
with the Shugart SA-400.
The MT-2 and FD-50A. Two more
good reasons to choose TEAC.

TEAC

See the line of fine TEAC products at the NCC Show, Booth 441 at New York Hilton. TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111

USA Triple I, 4605 N. Stiles, P.O. Box 18208, Oklahoma City, Oklahoma 73118 Tel: (405) 521-3000 Canads RH. Nichols Co., Utd., 214 Dolomite Dr, Downsview, Ont. M3J2P8 Tel: (416) 661-3130
Hongkong Dah Chong Hong Ltd., Hang Seng Bank Bidg., 77 Des Voeux Road, Central Tel: 5-261111, 5-226258 Australia & New Zealand Jacoby Mitchell Ltd.,, P.O. Box 70, Kingsgrove N.S.W. 2208, Australia
Tel: 6307400 South Africa Mayfair Sales (Pty) Ltd., Marshalltown 2107, Transvaal Tel: 011-834-2131 Belgium & Luxemburg Simac Electronics S.PRL. Tromfiaan 148 1160 Brussel Denmark Danbit
Plantageve) 23 DK-2680 Solrod, Strand Tel: (03) 141515 France Tekelec Airtronic $.A, Cite des Bruyeres, Rue Carle-Vernet 92 Sevres Tel: (027) 7536 Holland Simac Eiectronics B.V., Veenstraat 20,
Veldhoven Tel: 040-633725 Italy AES.SE. S.RL, Corso Lodi, 47 20139 Milano Tel: 54.64.741-2-3 Switzerland Wenger Datentechnik, Guterstrasse 253, CH-4053 Basel Tel: 061-34 50 96 Spain Ataio
Ingenieros S.A, Madnd-16, Ennque Larreta 12 Tel: (215) 3543 Sweden Scante! AB, Tengdahisgatan 24, 116 41 Stockholm Tel: 08-24 58 25 United Kingdom international instruments Ltd., 92 High Street,
Berkhosted, Herts HP4 2BL Tel: 044275353 West Germany & Austria nbn Electronik Starnberg, 813 Starnberg, Max-Emanuel-Str. 8, West Germany Tel: (08151) 13036
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Semicon imports
outpacing exports
in growth percentage

House, Senate split
on VHSIC funding

New spy craft
to monitor SALT
to be ready by 1983

Who will operate
geological satellite?
Word due in summer
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Washington newsletter

U.S. imports of semiconductors, led by sharp percentage increases in
integrated circuits, are growing at a faster rate than exports, even though
the $156 million trade surplus in 1978 rose 3% from the year before.
Imports climbed 31% to nearly $1.77 billion, according to new Commerce
Department figures, while exports were $1.92 billion, or 28% more than in
1977. There was a trade deficit in ICs of $917 million, 39% greater than
the 1977 figure and continuing to rise, indicating a potentially long-term
problem. Semiconductors make up nearly two thirds of the U. S. trade in
components of all types that produced a 1978 surplus of $327 million last
year, down 54% from 1977 and the lowest in six years. Export totals
passed the $3 billion mark, up 12%, whereas imports of nearly $2.7 billion
climbed 35%. Japan remains the largest supplier, providing 19% of the
total. Imports from Japan jumped 48% to $502 million, while U.S.
exports to Japan of $172 million rose only 30%.

Lying in a congressional limbo is the Pentagon’s $36 million budget for
fiscal 1980 for a triservice research and development program on very
high-speed integrated circuits (VHSIC). It landed there early this month
when the House Armed Services Committee eliminated all program
money, while its Senate counterpart increased funds by 35% to nearly
$50 million. When the House and Senate groups meet in conference later
this year to settle differences in their military spending bills, Capitol Hill
sources report, the Defense Research and Engineering directorate hopes
the program may be restored to its original level. Requests for proposals to
industry are already out, as anticipated [ Electronics, March 15, p. 41].

The Pentagon and the Central Intelligence Agency are rushing construc-
tion of a new signal intelligence satellite they plan to launch into geosyn-
chronous orbit over the Soviet Union by 1983. It is being designed to
intercept all telemetry data from Soviet missile test flights and thus will
become a vital U. S. method verifying Soviet compliance with the terms of
the Strategic Arms Limitation Treaty 2. In that mission, according to a
Pentagon source, it “will do away with our need for all ground intercept
stations” of the sort that the U. S. lost in Iran and still operates—with
much less capability—in Turkey. The new satellite will team with photo-
reconnaissance satellites, notably the KH-11 (which one official describes
as “stretching the state of the art to its outer limits—a technological
masterpiece”), long since positioned over the Soviet Union. The high
promise of the so-called Sigint satellite is what prompted Defense Secre-
tary Harold Brown’s recent assurance that the U. S. will be able to check
up “completely” on Soviet missile tests by 1983.

Watch for the Stereo-sat issue to come to a boil by late summer. That is
the satellite that industry —primarily the oil industry —wants launched to
collect geological data, a job now done by the Landsat satellites. However,
Stereo-sat would provide more detail. The key issue is whether the
Government or industry should build and operate the new satellite system,
expected to cost $150 million to $200 million. The Government wants to
retain some control over the system because of the sensitive international
aspects of collecting geological data on other countries.
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Washington newsletter

Air Force to convert About mid-June, the Air Force will award the first production contract in
a 10-year, $2.4 billion program to upgrade the offensive capabilities of 269
173 B-52 bombers of its aging B-52 strategic bombers and to convert 173 of them into
to cruise-missile use cruise-missile carriers as well. Boeing Co. of Seattle, which built the B-52s
and has performed both the avionics and conversion research and develop-

ment, is regarded as a cinch for the contract on both counts.

SALT 2, says one Administration official, “gives us tremendous flexibil-
ity to pursue a very large air-launched cruise-missile program.” That
could amount to $6 billion in the end. As cruise-missile prime contractors,
Boeing and General Dynamics Corp. will share the bulk of that bonanza
over the next six years.

NTT action Although Japanese Prime Minister Masayoshi Ohira has made a commit-
is not expected ment to President Carter to resume diplomatic discussions on opening
procurement by Nippon Telegraph and Telephone Public Corp. (NTT) to
in short term U.S. and other foreign bidding, don’t look for immediate results. Some
U. S. officials point out that the government procurement code negotiated
as part of the world trade talks in Geneva will not become effective until
Jan. 1, 1981. This enables the Japanese to drag their feet until then

without losing their right to bid at U. S. agencies.

U. S. Job vacancies The June departure of the National Aeronautics and Space Administra-
rise as NASA tion’s Robert S. Cooper as director of the Goddard Space Flight Center to
join Satellite Business Systems Inc. will raise to three the number of
loses Cooper to SBS technology policy vacancies the White House must fill. Also departing as
summer begins are Dale D. Myers as under secretary of energy and Air
Force secretary John Stetson. While Cooper becomes engineering vice
president for the McLean, Va., domestic satellite company, the Energy
Department’s Myers and the Pentagon’s Stetson have not disclosed their
plans. Myers, a former NASA executive and Rockwell International vice
president, had difficulty dealing with Washington politics [Electronics,
April 27, 1978, p. 60] and felt increasingly bypassed within the agency,
insiders say.

Addenda Richard B. Nichols, vice president, overseas, for the American Telephone
and Telegraph Co., New York, will head a five-man team to China on
June 6 to discuss the growth of telephone communications between the
U. S. and the People’s Republic of China. AT&T is the first communica-
tions company to be formally invited by the Chinese to talk about
telephone service between the two countries, an AT&T official says.
Telephone calls between the two countries have been increasing dramati-
cally, and AT&T is considering a cable link via its existing Pacific cable
network. Currently, China is serviced by Intelsat satellite. . . . The
Defense Department wants the computer industry’s help in its year-long
program to refine its new standard higher-order language. This follows its
final choice of Honeywell’s “Green” entry over the “Red” language of
Intermetrics Inc. of Cambridge, Mass. [ Electronics, Aug. 3, 1978, p. 59].
Honeywell’s Minneapolis Systems and Research Center and its Paris
affiliate, Honeywell —C11 Bull, got a 14-month contract for $650,000 for
phase III of the development of the language. The new standard has been
named Ada.
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NEW!

NEW!

NEW!

The Standard
Edgecard Line

from WINCHESTER ELECTRONICS

Termination Type

Mo 025" Sq
Gnd Series Matenal Wire Wrap Dip Standard Dip Solder Eyelet Wire Wrap
100" x .200" HWC Thermo-Set 22 through 50 22 through 50
100" x .200”" HWPC  Thermo-Set 20 through 50 22 through 50
125" x .250” HWD Thermo-Set 28 through 50 28 through 50
Thermo-
125" x 250" HRK Plastic 10 through 50 10 through 50
156" x .140" HSD Thermo-Set 6 through 43 6 through 43
Thermo-
156" x .140" HCB Plastic 6 through 43 6 through 43
Thermo-
156" x .200" HCA Plastic 6 through 25 6 through 25

This is part of the index from
our Printed Circuit Connector
Catalog. We thought it the best
way to illustrate that whatever
your needs in an edgecard
connector, we've probably got
it, and in a standard range of
thermoplastic and thermoset
insulators and all the popular
mounting types.

But variety isn't our only strong
point: our edgecard connectors
also have a reputation for
strength and stability. For exam-
ple, the .100 x .200 and .125 x
.250 HW Series, with its low
insertion and high normal force
is known industry-wide for
ruggedness, for performing well
even when subjected to abuse
That's why we've sold over

[E WINCHESTER ELECTRONICS

Litton

2,000,000 HW connectors per
year for the last decade.

Nor have we forgotten about
keeping costs down, so we
offer selectiva plating on all
commercial connectors, and
now we've expanded our low-
cost versatility with an economy
edgecard series in grids of
125 x .250 (HRK), .156 x .140
(HCB) and .156 x .200 (HCA)
in dip solder and solder eyelet
terminations.

So if you want an edgecard
connector, pick up a copy of
your Winchester Electronics
catalog and look at our variety!

All of our connectors are avail-
able off-the-shelf for immediate
delivery from our world-wide

network of distributors, or

calt Lou Bencze at our East

Coast Sales Department:

(203) 274-8891. And now, for

the convenience of our West

Coast customers we also
manufacture the new HCA and

HCB Series connectors at
Winchester Electronics/USECO /7
Division, Van Nuys, California. /7
Call Gene Bottoms at ,/
(213) 786-9381. /7

/

Circle 65 on reader service card



Program into your bookshelf the
...and retrieve them instantly

As easy to read as any professional publication in electronics

Sample Listing

U Jones, john |

® Chmn & CEO, Microprocessor Div of Computers
Inc, 1023 W Warner Ave, Dayton, OH 45479, Tel (513)
555-2000. @ Born: Mar 26, 1926, Philadelphia, PA. @
Education: MBA, Harvard Business School, 1950; BSEE,
Univof lll., 1946; PhD (Hon), Yale Univ, 1977. ® Profes-
sional Experience: Natl Bur of Standards, 1956-74, Adm
Eng; Litton Ind, 1954-56, Sr Eng; NCR Corp, 1950-54,
Eng. ® Directorships: Computers Inc since 1975. @ Or-
ganizations: IEEE since 1946, Sec Head 1972-73; AAAS
since 1971; Midwest Ind Mgt Assn since 1974. ®
Awards: Fellow, IEEE, 1977; Public Service Award, City
of Dayton, 1976. ® Patents Held: 8 in computer circuits,
incl Special Circuit for Microcomputer Chip Design
1975. ® Achievements: founded Microprocessor Inc
1974; project manager on first application of micro-
processors for standard interfaces 1975. G0 Books: 4
incl Small Circuits and Their Applications (editor),
McGraw-Hill, New York, 1975. @ Personal: married
1950 to Mary (Smith), children John Jr, Jane Anne,
Kevin. @ Residence: 344 W 34th St, Dayton, OH 45403,
Tel (513) 555-4343.

Unique Convenience Feature
Index of biographees by affiliation

A special 80-page index lists individual organiza-
tions, complete with the names and titles of top
employees. By looking up the names in the general
biography listing, you can get a complete profile of
the organization’s top management in a matter of
minutes. Plus an easy-access listing of independent
consultants in every electronics specialty.
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® Name

@ Current title/organization/address/phone

@ Date, place of birth

@ Degrees earned/institutions/dates

® Previous affiliations/dates/highest positions

® Current directorships/starting dates

@ Current organization membership/starting dates/
highest offices/dates

® Honors, awards, prizes/granting group/dates

@ Fields of patents/key patents/dates
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biographies of 5,240 of your colleagues...
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This is the only reference devoted solely

to biographies of the most influential people

in electronics. Worldwide in scope, it focuses
on 5,240 individuals: executives...technical
managers...designers and developers of im-
portant products and processes...government
and military officials...academics...editors and
publishers...securities analysts...directors of
trade and professional groups...and consultants.

With LEADERS IN ELECTRONICS on your
bookshelf, you no longer have to search
through many different sources for biographi-
cal data on your colleagues. What’s more, you
don’t have to strain your eyes reading minus-
cule type, nor do you have to waste valuable
time trying to decipher seemingly endless para-
graphs of abbreviations. Boldface type spot-
lights the various information categories so that
you can scan entries rapidly to pinpoint what
you need.

Order today using this coupon!
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Hightstown, New Jersey 08520
(609) 448-1700, ext. 5494

SAVE MONEY! Enclose payment in full, plus local sales tax, and McGraw-Hill pays all regular shipping and handling charges.
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Japanese develop
speech synthesizer
onachip . ..

. and normaliy-off
GaAs MES FET that
propagates In 77 ps

Europe to have own
communications
satellites by 1980s

8-hour video cassette
recorder from Europe
to upstage Japanese?
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International newsletter

The Musashino Electrical Communication Laboratory of Nippon Tele-
graph and Telephone Public Corp. has developed a single-chip speech
synthesizer. The large-scale integrated circuit is designed to work with the
lab’s Parcor technique —so-called because it codes and decodes a speech
signal using partial autocorrelation coefficients. This method is used in
linear predictive coding schemes [ Electronics, Aug. 31, 1978, p. 109]. The
Parcor technique analyzes human speech and codes it into sound-source
(the vocal chords) and filter (the roof of the mouth) parameters.

The synthesizer contains 3,500-gate logic circuits, a 350-bit random-
access memory, and a 2,240-bit read-only memory on a 3.65-by-3.7-mm
chip. The speech signal is synthesized every 125 us in pulse-code-
modulated form by operating the sound-source and filter parameters in a
digital filter constructed with a 16-bit parallel multiplier and a 16-bit
adder-subtracter. The chip, which needs a clock frequency of 1.28 MHz, is
fabricated using the lab’s enhancement-diffusion n-MOS technology.

In a different area, the lab has come up with what it claims is the fastest
normally-off gallium-arsenide MES FET. The metal-semiconductor field-
effect transistor, intended for high-speed logic integrated circuits, has a
propagation delay of 77 ps and dissipates 977 uw at room temperature.
At 77 K, the device propagates in 51 ps and dissipates 1.9 mw. The lab
was able to achieve this performance partly by controlling the uniformity
of the material deposited in the active layer through a combination of
anodic oxidation and etching.

It looks as if the European Communications Satellite (ECS) system will
start up in the early 1980s. Contracts covering the first decade of ECS
operation were signed in mid-May by the European Space Agency (ESA)
and Interim Eutelsat, the 17-nation consortium of telecommunications
administrations. The former will handle the building of the satellites, and
the latter will operate them and the associated ground stations. The first
ECS is scheduled for a late-1981 launching, with a backup to follow 10
months later. Both will be built by the 14-firm MESH consortium headed
by the British Aerospace Dynamics Group. Along with 12,000 telephone
circuits, each satellite will have the capacity for two television channels
intended for the Eurovision service of the European Broadcasting Union.

Dutch electronics giant NV Philips Gloeilampenfabrieken hopes to outdis-
tance Japanese competitors with a new video cassette recording system
with 8-hour playing time, to be shown at next August’s international radio
and TV, exhibition, the Funkausstellung, in West Berlin. The system,
called the V2000, was developed with West Germany’s Grundig AG, which
is expected to market its own version. Philips says it will have the machines
on sale next year and will shift production to a new 750,000-unit-a-year
plant near Vienna to be ready in early 1981. W.G. Maeyer, associate
director of Philips’ Main Industry Group-Video in Eindhoven, says the
company will continue production of its present system, the VCR N1700,
as a less expensive model retailing at about $250 below the V2000’s
proposed price of $1,250. Japanese firms at the Funkausstellung are
expected to show playing times of up to 6 hours. Philips says it will sell the
V2000 in the U. S. and Japan, as well as in Europe.
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Slemens starts
marketing its first
personal computer

Racal ULA packs in
equivalent of
880 gates

16 Intelligent
stations encircle
NEC terminal

International newsletter

Anticipating sharply rising sales of personal computers in West Germany
and elsewhere in Europe, Siemens AG has entered the contest for market
shares with its PC100. Built around a 6502 central processing unit from
Rockwell International Corp., the system has a capacity of 4 kilobytes of
random-access memory and an 8-kilobyte read-only memory for the
monitor program. Much like Rockwell’s AIM 65 microcomputer on a
board (but not a copy of it), the $1,000 computer, with a typewriter-like
keyboard, a 20-character alphanumeric light-emitting-diode display, and a
120-line-per-minute thermal printer, can be programmed to handle math-
ematical and scientific tasks, as well as simple jobs like storing phone
numbers, appointment dates, and addresses. In preparation is a video
interface module that will permit black-and-white graphic representations
ona TV screen.

The personal computer market is still in its embryonic stage in West
Germany. But company analysts expect it to grow by leaps and bounds
increasing from 1,000 units expected to be sold this year to 3,000 next year
and then to about 10,000 in 1982.

Racal Microelectronic Systems Ltd. is launching an uncommitted logic
array (ULA) design service. The basis of the service is a complementary-
MOS logic array having the equivalent of 880 gates and an 8-MHz clock
speed and using a 3- to 5-v power supply. The array needs only a single
metalization to be customized. Racal buys prediffused wafer slices from a
North American supplier and completes final-layer metalization, packag-
ing, and testing at its Reading headquarters. An advanced plasma-etched,
ion-implantation process allows the use of S-um geometries, compared
with 7 to 12 um for most C-MOS processes. Use of silicon gates also
permits high circuit densities and the formation of six polysilicon conduc-
tors within each cell during wafer fabrication —a technique patented by
Racal —thus providing three interconnection layers while avoiding the
problems of double-layer metalization. Racal claims very high chip utiliza-
tion through the use both of horizontal, vertical, and even diagonal
interconnection tracks and of a patented cell topology that is symmetrical
about two axes. Two uncommitted logic arrays a 224-cell and a 440-cell
device each with four transistor pairs per cell, are now being offered in
packages of up to 40 pins. Racal is also offering an alternative cell design
service and a related hybrid design service.

Nippon Electric Co. is marketing for August delivery a new computer
terminal with up to 16 intelligent work stations, each with its own program
and capable of displaying up to 2,000 characters or 120 different kinds of
Japanese characters (kanji) at a speed of 1 megabit per second. Every
station has its own microprocessor control unit. The central terminal can
have from 32 to 96 kilobytes of memory and comes in two configurations:
one a stand-alone type with two floppy disks that will support up to 8 work
stations, the other a cluster type with a 15- to 30-megabyte disk that will
support up to 16 work stations. The purchase price for the basic stand-
alone system is about $16,000; for the basic cluster type, it is approxi-
mately $53,000.
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Examine the
Nikon Model 6
comparison
microscope
yourself.

Then decide.

Spend some time with this truly remarkable instrument for mask
inspection and measurement. It's an eye opener. The heart of
the Nikon Model 6 comparison microscope consists of two high-
resolution ULTRA-MICRO NIKKOR lenses. A relay lens allows
convenient changes in magnification from 200X-800X without
image shift. Masks up to 152.7mm square (6”x6”) can be meas-
ured with an accuracy of =0.7um.

Designed and developed by Nikon research, the Model 6 com-
parison microscope is just one of a new generation of Nikon
instruments serving the specific needs of the IC industry.

For information on how you can examine this remarkable instru-
ment at our showroom, telephone or write Nikon IC Instrument
Division, 623 Stewart Ave-

nue, Garden City, NY 11530, -
(516)222-0200 or 501 Folsom  LLOOK tO Nikom
St., SanFrancisco, CA 94015,

(41 5) 360-7484 Circle 71 on reader service card
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Significant developments in technology and business

High-radiance LEDs
operate at 1.3 um
for long-haul optic cable

by Kevin Smith, London bureau manager

Built with a microlens,

the devices achieve

a launch power approaching
that of laser diodes

High-radiance light-emitting diodes
have taken a back seat to solid-state
laser diodes for long-distance fiber-
optic communications systems. But
for the latest generation of low-loss
fibers, which operate at 1.3 microm-
eters instead of the 0.8-um wave-
lengths now used, they could provide
the needed emitter source.

Losses of only 0.8 decibel/kilom-
eter have been reported at wave-
lengths of 1.3 um in the latest pure-
silica—based fibers, compared with 2
to 3 dB/km for fibers operating in
the 0.8-um band. But work on 0.3-
um emitters and detectors has gener-
ally lagged behind that on fibers.

Now Plessey Ltd.’s Allen Clark
Research Centre in Caswell, North-
ants., is marketing an experimental
double-heterostructure LED, desig-
nated type CXLO11, with a 1.3-um
emission wavelength. Expected in
another six months is a p-i-n diode
detector and field-effect-transistor
preamplifier combination, the last
constituent needed for a second-
generation long-haul fiber-optic sys-
tem that could in theory operate at
30 megabits per second for distances
up to 100 kilometers without repeat-
ers using the best reported fibers.

Advantages. George Gibbons, who
heads the center’s optoelectronics
and microwave group, sees big pluses
for LEDs over conventional laser
diodes at these wavelengths. They
have a proven operational life far in
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excess of the equivalent laser diodes.
They are also simpler to use and less
temperature-sensitive.

As backup, Gibbons says that
basically similar high-radiance LEDs
manufactured by the group have
already clocked some 40,000 hours
at 40°C since May 4, 1974. Further-
more, accelerated life tests indicate
that the technology can comfortably
achieve lifetimes of 10¢ hours.

Two problems have so far restric-
ted LEDs to short-link applications.
One, Gibbons says, “is the amount
of power you can launch into a fiber
from an LED. Lasers solve this prob-
lem by confining the lasing region to
a narrow 2- to 3-um-wide stripe that

can be axially coupled into the fiber
with high efficiency.”

To achieve an equivalent degree of
coupling, Plessey has perfected a
microlens technology that it routine-
ly uses on its high-radiance LEDs. As
a result, Gibbons says, “we are
coupling into our fibers almost the
same power as the Japanese couple
with their lasers.”

The highest launch power of 206
microwatts was obtained from a
lensed 18-um-diameter device oper-
ating at 100 milliamperes dc. The
best devices had an overall power
conversion efficiency of about 0.4%
when lens-coupled to a fiber with a
85-um core and 0.16 numerical-
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Microfocused. Spherical microlens enables Plessey’s high-radiance light-emitting diode
to couple into a fiber with a launched power close to that of laser diodes.
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aperture step index. This efficiency
corresponds to a launch power of
100 milliwatts at 25 mA dc.

The second problem is that a LED,
unlike a laser diode, is not a mono-
chromatic light source. Therefore
dispersion, or differences in wave ve-
locity, can cause distortions like
pulse spreading, which limits the
operational bandwidth. The CXL-
011, for example, has a spectral line
width of 110 nanometers, compared
with 2 angstroms for a laser diode.

Fortunately, 1.3 um is close to the
wavelength at which dispersion in
the glass is at a minimum. Says Bob
Goodfellow, who developed Plessey’s
LED technology, “There is a saddle
point in the refractive-index/wave-
length curve at 1.3 um, so the refrac-
tive index of the fiber is in effect
constant for all frequency lines in the
LED spectrum.” Since the wave-
propagation velocity is proportional
to the refractive index, all line emis-
sions take the same time to traverse
the fiber.

Structure. Consequently, the
bandwidth can be very large and will
be limited only by multimode disper-
sion. The devices use the etched-
well, layer-down, small-emission-
area structure previously adopted for
Plessey’s high-radiance gallium-ar-
senide LEDs [Electronics, Dec. 23,
1976, p. 47 or 5E]. The 40-um emis-
sion area of the gallium-indium-
arsenide-phosphide and indium-
phosphide layers allows for good
coupling of LED and fiber and also
permits efficient cooling and opera-
tion at high current densities.

The gain achieved by using a mi-
crolens is close to the ratio of the
fiber core area to the emitting
area—gains of between 13 and 18
have been obtained. But Plessey’s
first standard devices will be without
lenses, since each has to be exactly
matched to the fiber being used and
the output from the lensless LED is
adequate for characterization.

The Plessey lenses are 50- to 150-
pm-diameter spheres of titanium-
silica glass. Plessey grades the
spheres to match different fibers and
polishes one side flat. The degree of
truncation is determined by comput-
er to optimize coupling.
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Although Plessey is putting its
money on LEDs for early fiber-optic
systems, the group is not neglecting
laser diodes, and also on offer is a
1.3-um-wavelength GalnAs-InP de-

]

vice, type CBO010. It operates under
short pulse conditions at a 1% duty
cycle at power levels up to 5 milli-
watts peak and can be used to char-
acterize optical fibers.

West Germany

Computerized phone information system
responds by voice to dialed inputs

Far all their interest in pyramids and
obelisks, none of the pharoahs could
have imagined the kind of memorial
created for them by a group of
communications engineers at Siem-
ens AG. The German acronym for
their *“phone number information
service with voice output and com-
puter search’ is Ramses.

As the full term indicates, Ramses
marries computer and communica-
tions technology into a directory
system that stores telephone num-
bers and speaks the number wanted
by the caller. It thus takes the place
of the operators usually called by
dialing Information. Since the
Ramses directory is always accessi-
ble, waiting for a free operator is a
thing of the past.

Ready. As far as the Munich-
based electronics giant is concerned,
the system is ready to go into service.
The hardware—the computer, its
peripherals, and the voice-output
equipment —is available off the
shelf, as it is already being used in
other of Siemeps’ data-processing
and communications systems.

The company is hoping that the
Bundespost, the government agency
that runs West Germany’s public
communications services, will start
trying out Ramses on a regional
basis this year. For the Bundespost,
the advantage of the automated
directory would of course be a
savings in personnel.

At the heart of the system is a
Siemens model 7.750 computer, the
kind the company uses in its EWS
electronic telephone switching sys-
tem. The computer stores in its data
bank the phone numbers of all
subscribers in a particular region. In
addition, the bank contains data on

the subscriber’s town of residence,
his or her last and first name, the
street on which he or she lives, and
the house number.

Accessing the computer to obtain
a certain number is simple and
requires no special handset—both
disk-dial and push-button types will
do. Assigned to each digit between 0
and 9 are two or three letters, so that
all letters in the alphabet are avail-
able to the user.

Input. To obtain the wanted num-
ber, the user simply dials or keys in
the first three letters each of the
subscriber’s town, his or her last
name and first name, and the street,
plus the digits for the house number.
The computer looks up the phone
number, using this alphanumeric
information, and gives it to the caller
in synthetic speech implemented by
a Siemens voice encoder.

For a small town, the first three
letters of just the town, the last
name, and the first name, are often
enough information for the comput-
er to identify the wanted party and
the phone number. Only if several
subscribers in a particular locality
have the same last and first names,
which frequently occurs in large
cities, does the computer need more
data. If it still cannot find the party,
it connects the caller to the regular
operator.

The Ramses directory has a dis-
play terminal and keyboard, both
also of Siemens design, that serve for
putting the subscriber data into the
computer’s data bank. The units also
allow erasing or changing the data.
Thus, in contrast to telephone books,
Ramses can always be up to date.

The voice output is assembled
from the stored words for “zero”
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THE COOL ONE
DOES EVERYTHING
THE 2147 RAM DOES
BUT ON 1/5TH THE POWER!
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OUR 6147 IS A SURE THING.

The Cool One is the industry standard HM6147LP. This
high-speed static CMOS RAM offers total function
compatibility with the standard 2147, 4K x 1, 18 pin
RAM, but with one very important advantage...it
operates on one-fifth the power. Just 75:nW active and
10uW standby to be exact. It runs cooler 10 let your
system run cooler.

You get direct TTL compatibility in all areas. Includ-
ing input, output and operation on a sing'e +5V power

supply. Cycle times equal access times— 55ns/70ns
maximum. Plus automatic power down and completely
static operation.

The Cool One, the HM6147, is ready for immediate
delivery in either plastic or ceramic package. If low-
power consumption is one of your system needs. . . in-
vest in a sure thing. Call us and start cutting your
cooling and power supply costs today.

For further information call, (312) 593-7660

@ HITACHI. The sure thing.

Electronic Devices Sales and Service Division
707 W. Algonquin Road, Arlington Heights, IL 60005 (312) 593-7660 « TLX: 20-6825

Representatives:
AL, Tech. Mktg. Assoc., {205) 883-7893
CA, Irvine, Bestronics, (714) 979-9910
Culver City, Bestronics, (213) 870-9191
San Diegp, Littlefield & Smith,
(714) 455-0055
Sunnyvale, Quadrep, (408) 733-7300
CO, Parker Webster Co., (303) 751-2600
FL, Orlandc, TMA, (305) 857-3760
Pompanc, TMA, (305) 942-0774
1A, PMA Carp., (319) 362-9177
IL, Sumer, (312) 991-8500

IN, ES&E, (317) 849-4260
KS. PMA Corp. (913) 381-0004
PMA Corp., (316) 684-4141
MA. TSI, (617)862-1306
MD. Rob't Elect. Sales, {301) 766-6374
MI, O-M Sales, (313} 973-9450
MN. Northport Eng., {612) 854-5556
MO. PMA Corp.. (314) 569-1220
NJ, AEC Elect., (201) 568-2354

NY, S.F. Foster, (31%) 637-5427

S.F. Foster, (716) 265-2072

ABC Elect., (516) 747-6610

ABC Elect., (914) 769-8808
OH, Bear Mkig. {216) 659-3131
PA, Campbell Asscc., (215) 322-6630
TX, Deita Comp., (214) 358-4288

Delta Comp., (713) 783-6848
UT, Parker Webster Co., (801) 487-5911
WI, Sumer, (414) 259-9060
Canada: Ontarlo, RFQ, Ltd., (416) 626-1445
Quebec, RFQ, Ltd. (514) 694-5724

Stocking Distributors: Bell * Future ¢ Jaco * Marshall * Tima
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through “nine” and from words that
make up standard phrases like “the
number is,” ‘“‘redial the data,”
“number not listed,” and “will
connect to operator.”

Others are working on such a
system, including Bell Laboratories
in the U. S., which is testing one that
provides Bell Labs’ internal phone
numbers when asked questions ap-
propriately posed. It both recognizes
human speech and responds in
synthesized speech. -John Gosch

Great Britain

BPO takes mystery
out of System X

Till this month, System X —the new
generation of telephone switching
and signaling systems being develop-
ed for Britain—has lived up to its
name: the British Post Office and its

major hardware suppliers have let
out little of what they were up to
until they felt they had enough to
talk about.

Now, at the May 7-11 Interna-
tional Switching Symposium in Par-
is, the BPO finally took some of the
wraps off for the 2,000-odd tele-
phone industry and administration
people on hand from 48 countries.

System X, BPO director of tele-
communications strategy Lionel
Harris explained, is an integrated-
services digital network that covers
everything from small rural ex-
changes up to computer-based cen-
ters for service and record keeping.
It melds into the same network both
telephone and data-communications
services.

Family planning. In planning the
mammoth system, which they will
start overlaying on the existing
network next year and hope to finish
sometime in the early 1990s, BPO
telecommunications officials decided

on a “family” approach. There are
more than a dozen major subsystems
(see figure), and each is designed
with the whole family in mind. The
same time-switching module, for
example, turns up in very small local
exchanges and in large international
gateway exchanges. The hardware
and software are modular so that
operating features can be added or
modified without redoing the overall
system design.

There is also common-channel
signaling, so that the new exchanges
can communicate with older hard-
ware as well as among themselves.
And, of course, computer-controlled
digital switching is used throughout
for tandem and toll exchanges and
concentrated-traffic stages in local
exchanges. At the outset, reed-relay
matrixes will be used for customer-
line connections, with a digital
version to follow by 1981.

To cover the network’s switching
needs as economically as possible,
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Unwrapped. BPO's telephone switching and signaling system, dubbed System X, uses a modular approach to ensure compatibility and
interchangeability. Circles in multiprocessor indicate software; hexagons indicate software handlers.
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25M Hz
100 M Hz?

What Makes the Difference?

At Philips it’s bandwidth and bandwidth
alone. All of the most important standard
features on our 100MHz scope are standard
on our 25MHz. In fact we often talk
100MHz-customers into buying our 25MHz
scope because they need our standard
features, not our expanded bandwidth-
which costs a mere $1,000 extra.

Aside from costing $1,000 less, the
Philips PM3214 256MHz/2mV dual trace
alternate time base scope gives you more
for your money than any other 25MHz
scope on the market.

tically held within peak to peak amplitude
of the signal. If there’s no signal a zero line
is displayed. Triggering is instant and un-
ambiguous for a wide variety of measure-
ment conditions. For phase measurements
the level can still be adjusted between the
extremes of the signal amplitude. TV
trigger is also fully automatic.

Fully calibrated delayed sweep shows the
PM3214’s comprehensive time base facili-
ties. There is independent triggering for
each time base, separate source selection
and DC coupling for both sweeps, plus an

Although its
vertical band- |
width is 20MHz, it
typically triggers
to 40MHz or
more. And it
does so in the
quick, con-
venient Auto
mode.

When this
Auto button is
depressed the
trigger level
is automa-

alternate time

base mode. Good

reasons the

PM3214 can take
the place of larger,
more expensive
scopes in the lab

or field.

Priced at under
$1500%, the
Philips PM3214

gives you more

for your money-
3} and no more

' than you need.
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For More Facts or a Convincing
Hands-On Demonstration,
use our toll-free number, (800) 631-7172 in the
continental U.S. In New Jersey, please call collect,
(201) 529-3800. Or contact Philips Test & Measuring
Instruments. Inc., 85 McKee Drive, Mahwah,
New Jersey 07430.

*U.S. Domestic Price Only.

siups| Test & Measuring
Instruments

PHILIPS
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the BPO has decided to standardize
on three main types: large, for traffic
initially up to 6,000 erlangs (an
erlang is the average number of
simultaneous calls during a given
period) but capable of upgrading to
20,000; small, up to 1,000 erlangs;
and very small, up to 60 erlangs.
These are built around the same
kinds of modules with one major
exception —the processors are differ-
ent for large and small exchanges.

In control. Large exchanges are
controlled by multiprocessor units.
Each one contains several central
processing units, each with access to
a central memory for program and
data. This common memory is
broken up into independent modules
of 64,000 words. The units also use
Intel 8085 and 8086 and General
Instrument 1650 microprocessors,
and the next-generation version will
in fact be a microprocessor ring.

Although the overall system de-
sign allows for controllers incorpo-
rating up to 12 CPUs, the initial
systems will have half that number.
That limits throughput to about
160,000 call attempts.

For smaller exchanges, control is
handled by a simplified unit, a
boiled-down version of the full-scale
multiprocessor. But the operating
program and the system interfaces
are similar, so that a large controller
can take over the functions of a
small one if need be.

Parts. In both large and small
controllers, as well as throughout,
the BPO says it is placing the empha-
sis on commercially available com-
ponents. Custom large-scale inte-
grated circuits, however, implement
the codecs in digital switches, the
multifrequency digital receivers, and
the digital line-termination units.

Working with the BPO on System
X are its three major suppliers: GEC
Telecommunications Ltd., Plessey
Telecommunications Ltd., and Stan-
dard Telephones & Cables Ltd., an
ITT subsidiary. They have been
involved in the project since the
earliest planning, in 1975.

One of the first objectives was
agreement on a set of standards, so
that modules produced by different
companies would be operationally
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identical and entirely compatible.
The use of computer-aided design
and manufacturing techniques wher-
ever possible, together with the crea-
tion of a single manufacturing data
base, is one way the BPO believes it
can ensure conformity to standards
and at the same time permit stan-
dards to be updated as technological
evolution warrants.

Substantive development work for
System X began in 1977, and the
three manufacturers are now testing
prototypes of the first modules. They
have also begun producing equip-
ment for post office trials. Actual
production begins next year, with the

1981. Forty-five exchanges have
been ordered to date [Electronics,
April 13,1978, p. 65].

The BPO is giving top priority to
production of digital trunk and
tandem exchanges—about 15% of
the country’s transmission network
will be digital by 1982. Next will
come the local and regional manage-
ment centers.

The BPO’s Harris says the goal is
to have production designs for the
entire system ready in 1983 and to
have the system in place in all of
Britain’s major cities by the mid-
1980s. Rotary switches, though will
not disappear entirely before the

first exchanges to go into service in

early 1990s.

Around the world

Matsushita chooses JVC home disk

Matsushita Electric Industrial Co. has decided to urge would-be video disk
makers to adopt the video-audio high-density disk system (VHD) as devel-
oped by Victor Co. of Japan [Electronics, Oct. 26, 1978, p. 67). Top
executives of Matsushita admit that the electronics giant is giving up its own
mechanical VISC system in favor of Victor's grooveless, capacitive-pickup
VHD for consumer disks, but the method is still being studied for industrial
applications. Matsushita’s announcement was timed to coincide with the
decision by Victor, which is 50.7% owned by Matsushita, to unveil its proto-
type VHD-based disk at the June consumer electronics show in Chicago.

The Matsushita-Victor deal became the first such agreement since 24
Japanese electronics and record producers and 5 foreign firms created the
Digital Audio Disk Conference (DADC) last year. DADC has yet to reach an
agreement about disk standardization, but it hopes to do so by year's end.

An Israeli Bell System?

A Canadian company, Intel Consultants Ltd., has proposed the formation of
a private corporation to manage Israel’s telephone system, currently under
control of the country's Ministry of Communications. Intel, based in Ottawa
(and with no connection to Intel Corp. of Santa Clara, Calif.), says such a
company could double the number of installations, eliminating the backlog of
200,000 phone orders. The proposal, made to deputy finance minister
Yehezkel Flumin during his visit to Canada last month, suggests that all of
Israel's telephone, telegraph, and telex services be turned over to the new
company, to be called Israel Telecommunications Corp. The question of
ownership is open.

Regnecentralen trying to reorganize to stay afloat
Regnecentralen, Denmark's only manufacturer of computer equipment, says
it is optimistic it can work out a reorganization plan by the end of May so that
it can remain in business. The company ceased debt payments in late April
to get a breathing space in which to work out its capital problems. One
possibility being considered is to split it up into component parts. Regnecen-
tralen, with 1977-78 sales of $78 million but pretax profits of only $2 million,
turns out hardware and software for the Danish and export markets.
Lockheed Aircraft Corp., which has undertaken to introduce Regnecentral-
en's equipment for U. S. phone company information services, sent repre-
sentatives to Copenhagen to help work out the problems. However, a
reorganization plan is being worked on that would keep the ownership in
Danish hands.

Electronics /May 24, 1979
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Intel Marches On

How we put military equipment manufacturers in
command of the latest advances in microelectronics.

esigners of military
D and high reliability
systems can depend

on Intel for the latest in LSI
technology. We deliver more
advanced mil-spec microcom-
puters and semiconductor
memory than anyone.
Here’s our strategy.
The fiercely com-
petitive pressures
of the industrial
marketplace
have driven us
to push for high-
er and higher
performance with
greater and greater
reliability. Last year
alone Intel spent
$41 million on research
and development. That
investment strengthened our
decade of leadership in micro-
electronics. And it enables
us to keep our commitment of
bringing the world’s most
advanced LSI microcircuits
to the military.

JAN-approved 8080A:
leading edge of military LSI
Intel invented the micro-

computer, and it’s no surprise
our 8080A was the first micro-
processor to qualify for JAN ap-
proval and first for QPL Part |
listing (M38510/42001 BOB).

Now military designers can

RAMSs, EPROMs, bipolar
PROMs, microcomputers and
peripherals. All processed to
full Level B requirements of
MIL-STD-883B, Method 5004
and quality conformance
procedures of Method 5005.
And they're all backed by the
support and development
systems you'd expect from the
largest supplier of LSI devices.

Building up for the future
To expand your design
capability even further, Intel
is currently working with
government agencies and
military equipment manufac-
turers to upgrade more devices
to military specifications.
We stand ready to support
your programs with additional
JAN-approved components
as slash sheets are issued.

For more information on
Intel’s complete family of
military devices contact your
local Intel distributor or write
Intel Corporation, 3065
Bowers Avenue, Santa Clara,
CA 95051. Or call (408)
987-8080.

also take advantage of Intel’s
MB8O085A, military version

of the most powerful 8-bit
microprocessor ever. Or design
with our recently militarized

eI REN T P e
=

single-chip microcomputer,
the M8048.

Intel also delivers the high
performance memory you need
for advanced military systems.
A good example is our M2147,
military equivalent of Intels
HMOS*industry standard
4K static RAM. Another is
our 16K M2716, the highest
density military EPROM
on the market.

Enlist our entire family
Intel’s military family

gives designers a full range of

state-of-the-art LSI solutions:

Europe: Intel International, Brussels, Belgium. United States
and Canadian distributors: Arrow Electronics, Alliance,
Almac/Stroum, Component Specialties, Cramer, Hamiiton.
Avnet, Harvey, Industrial Components, Pioneer, Sheridan,
Wyle/Elmar, Wyle/Liberty, L.A. Varah and Zentronics.

*HMOS 15 a patented Intel process
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Everybody has his ownidea of security. Like some
people just can’t feel safe abouta DMM unlessit’s
over-specified and over-priced. That’s OK for
them. But what about people like you, who know
that buying more than what you need is a waste?

At Keithley, we think you should have a
choice. We think you deserve the best possible
DMM for your apphcatlon at the lowest possible
price. So that's how we design our DMMs—to
match specific user need levels.

You pay for only what you need.

Of course, we'll be glad to sell you all the capa-
bilities you want whether you need them or not.
The important thing is that with Keithley the
choice is all yours. We think a DMM on this page
will show vou exactly what we mean.

The no-frills 178 offers high accuracy.
This lab quality, 4'2-digit DMM has 0.04%
basic accuracy, measures DCV/ACV/(), is simple
to use, offers 1200V input protection, has a 1400V
common mode voltage tolerance and is available
with a battery option.

Its 20,000-count display delivers a decade
more resolution than comparably priced 3'2’s
Price $219.

Buying too much
makes some peop

feel secure.

The 191 outclasses its class.
Our newly introduced 191 is a ucomputer-
based, 5'2-digit DMM. It ofters 1uV sen-

basic DC accuracy, 4 readings per second,
non-linear digital filtering, pushbutton
offset compensation and 2 or 4-terminal
ohms measurement from 1m¢) to 20MQ
across 6 ranges.

It is a manual
ranging bench DMM
with DCV and ohms
standard. ACV is op-

tional. The uP’> design

28775 Aurora Road
Cleveland, Ohio 44139
(216) 248-0400
Telex: 98-5469

All prices U.S.A. only.
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DMM

sitivity, +200,000 count resolution, 0.004%

KEITHLEY

Keithley Instruments, Inc.

makes possible a 12-month recalibration cycle—
twice that of its nearest competitor. Price: $499.
The 179 is a full function DMM and a 4% value.
The 4'2-digit 179 expands 178 capabilities with
true RMS, 10uV sensitivity, 1kV protection on (),
DC & AC current to 2A. It is also available in a
20A version.

Battery operation and BCD output are op-
tional. 179 Price: $299. 179-20A Price: $349.

The 177 is total measurement capability.

The most sensitive DMM in its price range, the
177 offers outstanding specifications on all functions
with 1V, InA, and Im() sensitivity.

True RMS, 5-functions, 0.03% basic accuracy,
analog output, optional BCD output or battery
pack—the 177 is a first rate bench DMM. Price: $399.
The 172A and 173A offer added features and
performance.

Keithley’s top-of-the line 4'2’s offer 30,000 count
display ‘and auto or manual ranging on all functions
including AC & DC current. Basic DC accuracy
is .009%. Resistance capability spans seven
ranges to 300M(2. Both 2 or 4 terminal and Hi-Lo
ohms are switch selectable. The 173A adds in-
creased current capability to the 172A. Battery
pack, BCD interface, and
IEEE output are available
on both models.

172A Price: $545. 173A Price: $675.

1 We sell satisfaction.

At Keithley we feel the best judge of what’s
best for your DMM application, is vou. That’s
why we continue to expand our broad product
line with a stream of first-quality, user-oriented
DMMs.

When you look at all the price/performance
options in the Keithley line of DMMs, we think
you’ll feel plenty secure.

To order the DMM of your choice or for
information on any Keithley electronic measure-
ment instrument, call (800) 321-0560. In Ohio,
call (216) 248-0400. Telex: 98-5469.

Keithley Instruments, S.A.
14, Av. Villardin

Keithley Instruments Ltd.
1, Boulton Road

CH-1009 Pully GB-Reading, Berkshire RG2 ONL
SWITZERLAND UNITED KINGDOM
(021) 28-11-68 (0734) 86-12-87

Telex: (845) 25124 Telex: (851) 847047

Keithley Instruments, GmbH
Heiglhofstrasse 5

D-8000 Munchen 70
WEST GERMANY

(089) 714-40-65

Telex: (841) 5212160

Keithley Instruments SARL
44, Rue Anatole France
F-91121 Palaiseau Cedex
FRANCE

(01)014-22-06

Telex: (842) 204188
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Parallel testing keeps your

Your production line is
probably spewing out
a virtual river of
memory devices:

T RAMs, ROMs, EPROMs
up to 65K x 8 bits. Your test system can't be a
bottleneck. It must pace the flow, not choke it.

Fairchild developed the Xincom 5581 Parallel
Operation Memory Tester specifically to speed
throughput and help reduce the cost of testing.

The 5581 is a high performance, functional and
parametric memory tester. It can parallel test up to
four 65K x 4 bit multiplexed address RAMs.

And it's done with only two heads, each with two
sockets or cornectors for wafer probers or

memory traffic moving.

device handlers. Thus, the 5581 combines the
throughput of a 4-head tester with the mechanical
simplicity of a 2-head system.
In its maximum configuration the 5581 will handle:
065K x 4 bit RAMs with multiplexed addresses,
four at a time with two at each test head:
[J65K x 8 bit RAMs and 4K x 8 bit ROMs two
at a time, one in each test head:
[J65K x 8 bit RAMs or 4K x 8 bit ROMs time
sequential with a different device at each head.
On-the-fly timing edge control provides test
accuracy and reproducibility for production testing
of dynamic MOS and bipolar memories.

The 5581 can be used as a stand-alone tester
or as a satellite to the Xincom IIl distributed test



system. As part of the
Xincom lIl test system, it can store, analyze and
process vast amounts of test data or prepare schmoo
plots, wafer maps, or trend graphs. You also get
compiling and test program editing capabilities.

To really appreciate the accuracy and throughput
speed of the 5581 you should see one in action.

Since there are numerous systems already installed
there’s probably one close to you. We'll try to set up

an appointment for you to see one. Just give us a call.
Fairchild Test Systems Group, Xincom Division, Fairchild
Camera and Instrument Corp., 1725 Technology Drive,
I San Jose, Ca 95110

EFAIRCHI LD “08) 9980123
(=" T L= E——
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Expanding the parameters
of press-fit tehoogy

86

higher density and cooler operation.

Low Cost

Using a conventional precision
screw machine contact, press-fit into 1§
the circuit board, this new socket is a
major improvement over time- ,I
proven packaging methods. This
innovative conversion to press-fit
techniques greatly increases cost
effectiveness by reducing need for
external wiring and the elimination
of soldering.

Characteristics of the new socket al-

low ustoselectively plate a portion of
the tails with significant savings in
gold plating.

High Density —Greater Design Freedom
The new socket stands rather high on the
board (.190")—but with good reason.

The .062 pad now allows a trace to be run
between contact holes for greater circuit
density. This should allow a drop from a
3-wrap tail to a 2-wrap — or no tail at all.
The 2-wrap offers about the same spacing
as a conventional low profile socket with
3-wrap tail. Used in an Elfab Multi-Pac®
system, you can §et up to six planes of
circuitry on a modular daughter board or
backpanel. You eliminate the need for

Circle 86 on reader service card

complex and expensive multilayered
boards.
i}/ Cooler Operation
Since the socket stands up off the
board. air flow aids in heat dissipa-
¢ tiongiving you much cooler operat-
& ing temperatures. This is especially
significant with higher pin count
IC’s.
Oriented Contact — both clip and
contact tail.
Clip is so oriented that the four con-
tact tines are in perfect alignment
with the IC lead. Each tail is oriented
square and parailel with the others to
accept a mating connector when desired.
An Elfab exclusive!

For additional information contact:

£)ELFAB

The Leader in Press-fit Technology
P. O. Box 34555 + Dallas, Texas 75234 + 214-233-3033
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Probing the news_ El

Analysis of technology and business developments

Does DSA stand for better_ I\_IIOS?

Diffusion self-aligned process still being pursued in Japan
for its speed and submicrometer channel lengths

There is little doubt that U. S. semi-
conductor manufacturers keep
glancing over their shoulders to see
what the Japanese are up to. But
despite their paranoiac watchfulness,
the Americans could be overlooking
an MOS technology that no fewer
than four Japanese chip makers are
actively engaged in developing.
Yutaka Hayashi, senior research-
er and group leader at the Japanese
government’s Electrotechnical Labo-
ratory in Tokyo, thinks they are. He
is one of the early pioneers of the

diffusion self-aligned MOS process,.

having written as early as 1969 on
DSA MOS. In a nutshell, the DSA
process can build fast MOS devices
with tiny channel lengths —even less
than 1 micrometer—without the
lithography that ordinarily would be
needed for such fine resolution. Yet,
while Nippon Electric, Mitsubishi,
Matsushita, and Sharp are develop-
ing fast static RAMs and DSA, only
one U.S. chip maker is producing
DSA-type devices — American Micro-
systems Inc., whose V-groove MOS
process is a variation of the DSA
structures that were proposed by
Hayashi 10 years ago.

Channel length is a key speed-
determining parameter of a MOS
transistor. In a DSA device, it is fixed
not by stringent lithography but by
the more predictable process of
diffusion. A look at DSA’s checkered
past will explain why interest in DSA
MOS first waxed, then waned, and is
now picking up again.

As far back as 1967, Signetics
Corp. published a paper on a
double-diffused MOS transistor that
looked exactly like the DSA devices
of today. Ironically, the Sunnyvale,
Calif., company’s goal was to build a
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by Raymond P. Capece, Solid State Editor

transistor with a high breakdown
voltage—and no one recognized that
the first short-channel MOS structure
had been proposed.

Over the next few years, addition-
al work was done on the DSA process
by Signetics, but it was all directed
at high-speed discrete devices, not
integrated circuits. At the same
time, Hayashi and others working
under a grant at the Electrotechnical
Lab were researching several differ-
ent DSA processes, including a V-
groove approach. Nippon Electric
and Mitsubishi picked up on the
technology and began their own
development. Japanese curiosity was
piqued; still, the U. S. seemed unin-

terested in the DSA process.

Paul Richman, the innovative
president of Standard Microsystems
Corp., a Hauppauge, N.Y., MOS
manufacturer, had taken note of the
Signetics paper. “In 1973, the diffu-
sion self-aligned process had appeal
because it meant channel lengths of
1 micrometer could be built with
S5-um lithography equipment, which
was the best available in those days,”
he notes.

Richard Pashley, Intel Corp.’s
static RAM design manager, says he
worked on a similar process called
D-MOS several years ago. He agrees
with Richman that the window for
diffusion-type aligning has passed

DOUBLE-IMPLANTED
PUNCHTHROUGH-STOPPED,
SHORT-CHANNEL MOS

DIFFUSION SELF-ALIGNED MOS

DEEPER, MORE HIGHLY

n+
SOURCE

THRESHOLD- THICKER CONDUCTIVE DRAIN
THIN GATE CDNTROLLING GATE |
OXIDE . IMPLANT 0X1DE '
GATE \ GATE /

IMPLANTED
PUNCHTHRDUGH
STOPPER

K DRAIN DEPLETION LAYER

EASILY CONTROLLABLE
DOUBLE DIFFUSION
DETERMINES PUNCHTHROUGH
AND THRESHOLD VOLTAGES

SOURCE: ELECTROTECHNICAL LABORATORY

DSA vs H-MOS. Diffusion self-aligned MOS transistors show advantages over standard MOS
at submicrometer dimensions, where thin-oxide and punchthrough problems arise.
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Probing the news

and sees a further serious drawback:
“There’s a huge Miller [effect]
capacitance that slows the device
down,” he says, “‘and that can’t be
overcome.”

Still, Richman concedes that DSA
devices have other advantages, like
higher breakdown voltage and
punchthrough voltage than standard
n-channel devices. Moreover, DSA
could get equivalent performance
with a much thicker gate oxide than
standard n-MOS and thus a better
yield. But the DSA process had
certain kinks that, in Hayashi’s
words, “scared engineers away.”

“First of all,” Hayashi explains,
“the devices are asymmetrical, and
engineers prefer working with sym-
metrical MOS transistors,” in which
the drain and source electrodes are
interchangeable and give the design-
ers more freedom. He adds that
while there is a symmetrical variant
of the DSA device (nicknamed
D2MOS) that is even easier to build
than the asymmetrical version, it
performs less admirably in terms of
transconductance and breakdown
and punchthrough voltage—‘but
still better than H-MOS,” he says.

Diffusion itself hurt DSA-MOS’s
image, Hayashi says. “The process
people just look at it as more steps,”
but he points out that just isn’t so.
““H-MOS requires three ion implants,
and the DSA process takes no more
than that,” he maintains.

Good listener. But someone had
paid heed to what Hayashi said.
During the time he spent at Stanford
University, Hayashi befriended a
fellow graduate student, T.J. Rod-
gers, who pitched a form of DSA he
called v-MOS to AMI and is rapidly
proving the commercial viability of a
technology looked upon as unortho-
dox by competitive chip makers.

Rodgers had looked into planar
DSA, and saw merit in using S5-um
lithography to get a 1-um device—
but the result was what Rodgers
calls a *poor man’s 1-um FET.” *“It
had the drawbacks of a S-um device
in many respects, like high input
capacitance,” he explains. So he
pursued the nonplanar vV-MOS.

In Hayashi’s opinion, Rodgers has
chosen the toughest form of DSA. “In
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Other DSA. American Microsystems’ V-MOS is a spinoft of planar DSA, faster and denser but
tougher to make. Symmetrical variant D’MOS is easiest to build but sacrifices performance.

all probability, the yield of v-MOS
will be less than any other DSA
process,” he says, “but it is also the
one with the highest density and
performance.”

Like most American semiconduc-
tor manufacturers, the Japanese
treat V-MOS like a plague; all their
efforts are concentrated on planar
DSA processes. The reason: the scari-
ness of that groove, which requires
anisotropic etching and growth of
oxide and metal or polysilicon on its
sloping walls.

But it must be noted that even the
Japanese companies disagree about
the present performance advantage
of DSA MOS over an H-MOS-variety
technology. At Nippon Electric, for
example, 1-K static RAMs with typi-
cal access times of 10 nanoseconds
have been built using DSA—but
high-performance MOS has yielded
the same device with a 15-ns access.
“The gain of the DSA and H-MOS
devices is about the same,” says
Hirohiko Yamamoto, manager of
the fundamental technology section
in the production engineering de-
partment of NEC’s IC division in
Kanagawa, Japan, “but right now
H-MOS is looking better because of
difficulty in threshold control of the
DSA devices.”

The mixed feelings derive from
comparisons of today’s processes,
but the Japanese still see DSA in a
long-term light. And that is precisely
the point Hayashi wants to make.
Having had to abandon work on DSA
when his government grant ran out,

Hayashi never saw his developments
carried to the point where he really
expects DSA to take off —in submi-
crometer-channel-length devices.
“Which is easier to make?” he asks,
referring to the figure on page 87,
**—a short-channel MOS device with
a 50-angstrom gate oxide, or a DSA
device with a 200-angstrom oxide?”
Hayashi had managed to character-
ize such a device with a 0.2-um
effective channel length and 200-
angstrom gate oxide. Its advantages
over a super-scaled H-MOS device of
equivalent performance include:
® Higher drain breakdown volt-
age—the device can support a 10-
volt supply.
® Thicker gate oxide, and hence
better yield.
® Less sensitivity overall to varia-
tions in gate length.
® Higher conductance, or drive cur-
rent capability.
® Less short-channel
threshold voltage.
American Microsystems’ Rodgers
concedes that at 1-um lithography
and smaller, DSA clearly holds a
trump card: much higher punch-
through voltage. But he sees also a
major manufacturing concern—con-
trol of the DSA transistor’s thresh-
olds, which are determined by the
overlap of two diffusions. “Thresh-
old control is still the major problem,
he says. Standard Microsystems’
Richman adds DSA shows advan-
tages but concludes that “the feeling
is the advantages aren’t as great as
they once were.” B

effect on
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SEE WHAT MEMORIES ARE MADE OF.

There’s a whole new crop of semiconductor memo-
ries coming to market this year.

Better 4k statics. New 16K and 64K dynamics.

Now it’s just a matter of which equipment makers
learn to use them first. Because whoever does is going
to have one memorable year.

Today, more and more memory users are learning
their way around the new devices with the help of the
Teradyne J387, equipped with Real-Time Bit Mapping.

With RTBM you get all the way inside a memory,
watching bits fail under changing test conditions on
RTBM's 19-inch full-color display. It's a view of device
behavior you just can’t get anywhere else.

Shorter device design times.

With the J387’s interactive programming, charac-
terizing new devices is a breeze. The system asks ques-
tions and the design engineer answers them in the
appropriate device language.

Using either software programming or a joy stick,
the engineer can control timing edges, voltage levels,
and test patterns. He can then see, bit by bit, how the
memory is affected, with different colors clearly indicat-
ing different bit fail conditions.

Characterization time for new devices is dramati-
cally shortened. So you can introduce new designs
faster and with greater confidence.

Moreover, RTBM gets the right individual —the
design engineer — completely into the characterization
process.

Duplicate actual operating conditions.

The best way to see if a device checks out is to
check it out under the specific operating conditions for
each application. RTBM has the speed and the capacity
to do just that.

Memory users can totally qualify incoming
devices, as well as the vendors who supply them.

Further down the line, this means a substantial
savings. Because end-product reliability goes up while
rework time to correct faults goes down.

TheTotal System.

Teradyne’s J387 has a lot going for it besides RTBM.

There’s a Test System Administrator that integrates
information from multiple systems. And a Data RAM
that permits testing of RAM’s, ROM’s or PROM’s in any
mix you wish. And Automatic Edge Control that saves
hours of calibration time and countless human mistakes.

It’s all part of the definite edge Teradyne’s J387
can give you. Send for our free brochure. Write:
Teradyne, 183 Essex Street, Boston, MA 02116. Or call:

(617) 482-2700.
R ERADYNE
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Memories

PROMs enjoy a seller’s market

Manufacturers line up for slices of $152 million pie
as demand for programmable read-only memories exceeds supply

by William F. Arnold, San Francisco region bureau manager

Even in the semiconductor industry,
where ‘“‘production limited” is a
byword these busy days, the bipolar
programmable read-only memory
market raises eyebrows. Five years
ago, the PROM was a sleepy little
part serving low-density applications
in minicomputer and peripheral sys-
tems. Wide awake now, it has
become a series of higher-density
devices serving a host of new appli-
cations.

As a result, “the demand on us is
two and a half times our capacity to
supply,” declares Ralph Kaplan,
division marketing manager for Sig-
netics Corp.’s Bipolar Memory divi-
sion in Sunnyvale, Calif., the indus-
try leader. At neighboring Monolith-
ic Memories Inc., one of the top
three makers, advertising manager
Ray Gouldsberry put it this way:
“The good news is that there’s more

Ly
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business than we can handle; the bad
news is that we can’t handle all of
it.” Both executives say their compa-
nies have been allocating product for
some time and predict the severe
crunch will last for at least two more
years.

Why the surging demand? Basi-
cally, the PROM market tracks the
growth of high-performance micro-
computers and minicomputers.
PROM surveyors point to car makers’
need to program engine-control mi-
crocomputers for various combina-
tions of engines, transmissions, and
rear axle ratios in order to meet
increasingly strict government-man-
dated fuel economy and emission
control requirements. “MOS can’t do
it because it’s not fast enough to
work with the microprocessors,”
observes Daniel L. Klesken, a vice
president of Dataquest Inc., a

Cupertino Calif., market research
company.

PROMs are used to store micropro-
cessor programs and special operat-
ing characteristics in “sort of a look-
up table,” he continues. They are
also used in such applications as
electronic odometers—in which a
link is blown every 10 miles to store
distance traveled. *“Detroit wants the
flexibility of PROMs and will go to
ROMs later,” Klesken says; their
programmability gives PROMs cost
advantages by easing inventory and
lead time problems. The surging car
market is dominated by 8,192-bit
devices.

More markets. Other up-and-
coming applications include numeri-
cal controllers and other industrial
control products as well as consumer
games, a market that began opening
up two years ago, according to Rex

On the links. Photos of programmable
ROMs from Texas Instruments show both
intact and blown links. Left photo is 1,250 X
magnification; photo at right, a 4,500%
enlargement, gives better idea of dimensions
of opening, which is 0.03 to 0.04 mil.
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On-time delivery puts the
punch in our total family of
ROMs. With the organization
you need —8192x8, 4096x8
and 2048x8 —including our
new 300nsec 2316B-3. At
Synertek, we know there is no
product area where service and
responsiveness to your needs is
more important than in mask
programmable ROMs.

That's why two years ago we
pioneered a unique dual capa-
bility— first mask programming for
lowest cost and smallest real
estate, last mask for fastest delivery
to meet critical production sched-
ules and get you results now. We
can even combine first mask
and last mask to get you into pro-
duction today —and still save you
money tomorrow.

Pin compatibility on our 16K,

Electronics /May 24, 1979

32K and 64K ROMs gives you

built-in future memory expansion
capability. All it takes to upgrade
your system’s ROM capacity for
new applications is to replace our
16K ROMs with our 32K ROMs or
replace our 32K ROMs with 64K
ROMs. And you can usually do
it with no hardware changes.

When you buy ROMs from
Synertek, you know you're buying
total service. Contact us now for
samples, data sheets and our com-
prehensive folder, “Synertek
ROMs ASAP” Synertek, Inc.,
3001 Stender Way, Santa Clara,
California 95051. (408) 988-5611.
TWX: 910-338-0135.

The ROMs you need.
Whenvyou need them.

Static Read Only Memories.

SY4600 2048x8 or 4096x4,
550nsec

SY2316A  2048x8, 550nsec

SY2316B  2048x8,450nsec
(2716 compatible)

SY2316B-3 2048x8, 300nsec
(2716 compatible)

SY2332 4096x8, 450nsec
(2716 compatible)

SY2364 8192x8, 450nsec,
24 pin

3
Svnertek,Inc.
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Probing the news

Communication
11 g

$300 million program aims to upgrade communications of flying command
centers and ground facilities in face of electronic interference

by James B. Brinton, Boston bureau manager

Speaking clearly. The Air Force wants better communications between ground and command post craft, the EC-135 and the larger E-4.

The Air Force is aiming at a vast
improvement of its communications
systems. It wants better penetration
of ordinary airborne electronic inter-
ference and enemy jamming, and the
ability to pierce the maclstrom of
electronic signals that would result
from a nuclear attack. In a multi-
pronged effort, it is increasing the
capabilities of its 23 EC-135 and
four E-4 flying command centers,
and of more than 220 ground centers
originally developed as part of the
487L Survivable Low-Frequency
Communications Systems (SLCS).
Designated 616A, the $300 mil-
lion program could mean increases
of 30 to 70 decibels or more in
receiver sensitivity or transmitter
output power. Eventually, the 616A
equipment will find its way into
more than 220 ground installations,

94

many manned by Army personnel,
as well as into the military’s various
command and control aircraft. The
program’s key phases include:

8 Development of a secure, interfer-
ence-free modem able to net the Air
Force a 6- to 30-dB improvement in
apparent receiver sensitivity.

® A 100-kilowatt radio transmitter
for EC-135 Post-Attack Command
and Control System (PACCS) air-
craft to replace a transmitter one
fifth that powerful.

® A 200-kw transmitter for E-4
Airborne Command Posts (ACP)
ten times more powerful than the
one it would supplant.

B A new receiving antenna to
improve air-to-air communications
under hostile conditions.

B A “combiner-piecer” that would
use comparison and correlation tech-

niques to net 12 to 30 dB more
receiver sensitivity.

® An interference canceler, with a
potential effect simply described as
“immense.”

Modem meoving. According to Lt.
Col. Gerald E. Kobelski, 616A
program director at the Air Force
Electronic Systems Division at Han-
scom Field, Mass., furthest along is
616A’s radiation-hardened, secure,
interference-free modem. The new
device would be capable of operating
effectively in the face of 6 dB poorer
radio-frequency signal-to-noise ra-
tios in a normal environment, and in
a nuclear-attack environment could
offer about 30 dB better perform-
ance than the one used now.

Part of the modem effort has been
qualification of a new series of
hardened digital integrated circuits
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of the 54LS type. Fairchild, Motoro-
la, Texas Instruments, and National
Semiconductor all are expected to
supply these circuits.

Now in initial production, the
program is expected to generate
about 200 modems at a price of
$14.6 million. A second phase will
see production of about twice that
many, and bring total production
outlay to $37 million. The prime
contractor is the Westinghouse Elec-
tric Corp.’s Defense and Electronic
Systems Center, Baltimore.

The second major part of 616A is
a low-frequency/very-low frequency
replacement transmitter for the EC-
135 paccs fleet. These aircraft are
flying in several different roles as
part of the military’s overall air-
borne command and control system.
Now they are equipped with a 20-
kw transmitter that cannot deliver
its full power at some combinations
of frequency and altitude. The new
100-kw unit would have less difficul-
ty, offering 7-dB more maximum
output power.

The 100-kw transmitter is in its
preproduction phase now and two
firms are competing for the business.
Both Westinghouse-Baltimore, and
the former Collins Transmission
Systems division (now part of Rock-
well International Corp.’s Commer-
cial Telecommunications Group in
Richardson, Texas) built proto-
type/development phase transmit-
ters that have just been evaluated as
part of source selection. The proto-
type phase was a $200,000 effort;
funding hasn’t been set yet for
preproduction although proposals
have been requested.

For the E-4. The three E-4
Airborne Command Posts flying
today use the same 20-kW transmit-
ter now aboard the EC-135 fleet.
Under part three of 616A these will
be replaced with a new 200-kW unit.

Both the 100- and 200-kw trans-
mitters operate at frequencies be-
tween 17 and 60 kilohertz using
frequency-shift-keying and spread-
spectrum modulation techniques.
The 200-kw transmitter will use a
dual trailing-wire antenna. An
8,000-foot wire will be the driven
element, while another, 26,700 ft
long, will act as a ground plane.

Since almost 90% of the power
radiated by the antenna will be in
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the transverse electric, or TE, mode
of propagation, the Air Force wants
to maximize its ability to receive
transmissions in that mode. But the
Air Force historically has depended
on the transverse magnetic compo-
nent of radio emissions, or TM, most-
ly because TE-mode components
tend to null out at ground level.

But for air-to-air, TE may be the
way to go. It would be impaired by
nuclear attack effects, but would
bounce back more quickly than the
TM mode, and the Air Force plans to
take advantage of this. The Rome
(N.Y.) Air Development Center,
ESD, and the Defense Communica-
tions Agency, Washington, D. C., all
have done conceptual work on using
the TE mode.

What is needed now is a receiving
antenna sensitive to the TE mode,
and downstream equipment to select
and process the better of the two
modes, either TE or TM. These
requirements serve as a definition of
the fourth and fifth sections of
616A, the TE-receiving antenna, and
the TE/TM combiner/piecer.

Cancellation. Every engineer
knows that a signal can be generated
that will cancel another; that is the
idea behind the Interference Cancel-
er, the sixth part of 616A. “The elec-
trical environment aboard any air-
craft is noisy,” says Kobelski. “You
must deal with 400-hertz power-
supply noise, your own radio-
frequency interference, and, in an
attack situation, enemy counter-
measures. We now are recording the
electronic-noise environment aboard
a Cinclant [Commander in Chief,
Atlantic Fleet] naval aircraft at
antennas, processor site, work sta-
tions, and elsewhere. We hope to
come up with a model of the situa-
tion which we can then present to
industry for a solution.”

There are two late phases to
616A: ‘‘guaranteed” full duplex
communication (at present this two-
way communications capability is
intermittent under poor propagation
conditions), and very low frequency
links for bombers.

Both will build on the develop-
ments and capabilities of the earlier
phases of 616A, with “guaranteed”
full duplex a result of their imple-
mentation rather than a separate
development. O

A hard tg find combination in
most low-priced oscilloscopes
But Telequipment, a Tektronix
Company, has over 20 years of
experience in designing and
building high-quality,

competitively-priced instru-
ments. Instruments that will meet
your measurement needs today
and for years to come

Twelve oscilloscopes, including
nine benchtop models and three
battery-powered portables, a
curve tracer and a family of ac-
cessories are now available'in
the Uniled States. Bandwidths
range from 5 MHz to 25 MHz
Various models feature dual
trace, delayed sweep, and stor-
age modes.

And TELEQUIPMENT Instru-
ments are:now sold through
stocking-distributors offering
local availability, service, war-
ranty repairs and models previ-
ously not sold in the U.S

For specifications and the name
of the Telequipment Distributor
nearest you, write: Telequipment
U.S. Sales, PO. Box 500, Bea-
verton, OR 97077 or call: (503)
644-0143

IEEE <e> §
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“I HAVE SEEN
THE FUTURE AND

There’s a lot of noise out there about the
8086. A lot of noise. And all of it’s coming
from Intel.

But even with all the pages of advertising,
all the claims, all the chest-beating, there’s
one little tact Intel forgot to mention.

The 8086 isn't the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 is the beginning of a
product line. The 8086 is the end. It’s
nothing but a souped-up version of the
8080 and 8085.

The AmZ8000 has a more powerful, more

advanced, much more flexible architecture
than the 8086. It also has more addressing
modes, more general-purpose registers,
larger addressing spaces, better 1/0 capabil-
ity and more powertful instructions. It can
even accommodate more data types. And the
AmZ8000 has a lot higher throughput using
standard NMOS than the 8086 using HMOS.

Worried about software? Don't be.

The AmZ8000 is cheaper and easier to
program than the 8086.

But it won't just save you moneys; it’ll
save you time. You'll be able to develop new



“The AmZ8000
is better” N

\
L%ﬂ\

programs faster than ever betore. That lot more next year and the year after that.
means you'll be able to get new products By then your competitors could be so far
to market faster than ever before. ahead of you, you might never catch up.

And to speed things up even more, we Call Advanced Micro Devices and we'll
designed a software development system send you all the facts on the AmZ8000.
especially for the AmZ8000. It combines ver- Then quietly and calmly, in the privacy
satile hardware with powerful software. And ~ of your own office, compare the AmZ8000
it’s got a real catchy name: the System 8/8. with the 8086.

One last thing: we know it hurts to drop We think you'll agree with us: Intel
Intel for somebody else. We've just been may make a lot of noise. But the AmZ8000
through it ourselves. But it’s going to hurt a makes a lot of sense.

Advanced Micro Devices 1

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

Standards panels near goals

Some sections of microprocessor guidelines may be approved
this year as seven IEEE task groups dig away

by John G. Posa, Microsystems & Software Editor

Pick a microprocessor, any micro-
processor. To its standard bus attach
a software module using standard-
ized instructions generated by a
standard compiler. Tack on a float-
ing-point math processor and plug
the whole thing into another stan-
dard bus structure. Sound improb-
able? Possibly, but when the IEEE
Computer Society’s microprocessor
standardization efforts produce con-
crete results—drafts of some sec-
tions may become standards this
year—the dream of substantially
reduced design time may one day
come true.

These efforts were started almost
two years ago by Robert Stewart,
who has since been promoted to
chairman of all of the society’s stan-
dardization efforts. Now in charge
of the microprocessor work is Gor-
don Force, a consultant based in San
Jose, Calif. Force also heads his own
subcommittee on a standard for a
component-level bus structure called
Microbus, the first draft of which

P694 instruction set

P695 relocatable software

P696-1 S-100 bus

P696-2 microprocessor system-bus
(formerly Multibus)

P696-3 microbus

P696-4 future bus

P697 hobby and small business
hardware and software

P754 tloating-point arithmetic

P755 high-level languages

P770 Pascal
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appeared last summer [Electronics,
July 20, 1978, p. 113].

The route to adoption is tortuous.
First a proposal must be published in
an IEEE periodical, then it may be
revised. The next steps are submis-
sion to the microprocessor standards
committee, the computer society
standards committee, and, finally,
the full IEEE standards board.

Different role. The IEEE is not
considered by some as a standards-
making body, but now electronics
people are seriously reappraising
that view. Indeed, at least one of the
proposals —for floating-point
math —will spur design of integrated
circuits dedicated to perform in
accordance with the standard. In
California, Intel Corp. of Santa
Clara and Signetics Corp. of Sunny-
vale are known to be working on
such chips, while Advanced Micro
Devices Inc. of Sunnyvale, National
Semiconductor Corp. of Santa
Clara, and others are keeping an eye
peeled.

ninth draft issued
Inactive Tom Pittman
second draft issued

first draft this year Bob Garrow

first draft issued
first draft this year Cash Olsen

inactive

first draft this year Dick Delp

Pascal activity split
oft, goals redefined

Bruce Ravenel

will review revised BSI
proposal this fall

Wayne Fischer

George Morrow

Gordon Force

Norm Schneidewind

“Western Digital asserts it has
already implemented the standard in
the microcode of its Pascal Microen-
gine [Electronics, Oct. 12, 1978,
p. 155],” says Dick Delp, chairman
of the floating-point committee. He
was principally involved with the
design of AMD’s Am9511 floating-
point processor chip before he
became a systems architect/engineer
at Signetics. His group’s standard,
he says, “will be far, far different
from the one that the 9511 imple-
ments.” One among many differ-
ences is range of precision. “The
9511’s is only 10%", which is just not
large enough for scientific work,” he
says. For single precision, the new
standard will handle 10%3 and for
long precision, 10%3%,

Delp claims that the format and
standards for arithmetic have been
formalized and only a couple of
controversies are left to haggle over.
For one, the proposal is very close to
two existing standards. One was
selected by Digital Equipment Corp.

Kaiser Electronics Corp
Itty Bitty Computers
Thinker Toys

Intel Corp.

consultant
Signetics Corp.

Naval Postgraduate School

Signetics Corp.

Language Resources Inc
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a decade ago for its PDP machines,
and the other is the so-called KSC
standard. Intel uses the KSC stan-
dard on its iSBC 810 floating-point
math board, and needs a standard
for its upcoming 8087 coprocessor
chip [Electronics, April 26, p. 33].

The KSC and DEC standards have
much in common. Both use 23
significant bits, 8 bits for the expon-
ent, and | for sign. But it remains to
be seen which particulars will be
plucked from which standard. “It
will take a year,” says Delp.

Four subcommittees are devoted
to bus structures. Besides the compo-
nent-level Microbus, there are two to
clean up the S-100 and Multibus de
facto standards.

Work on the future bus began a
year ago. “We haven’t yet pulled a
draft together,” says Cash Olsen,
that subcommittee’s chairman. But
it expects to have a publishable work
soon, possibly this fall. What will the
bus of the future look like? “We
envision a single serial bus with
multiple independent processors us-
ing the bus to satisfy their needs for
communication and data,” says Ols-
en, a central applications manager at
Signetics. “We foresee very loosely
coupled networks.”

Because hardware changes so rap-
idly, Olsen and his workers are first
going after a solid protocol, “one
that can attend to three different
application areas: low-end consumer,
mainframe-to-peripheral, and main-
frame-to-mainframe,” he says.
“Twisted-pair would be the cheap-
est, but cable television couldn’t use
it,” he says, “Fiber optics seems like
an excellent way to go, especially in
light of the enhanced noise immuni-
ty. But it doesn’t seem best for the
consumer —at least for a while.”

Making progress. Two of the four
software groups are going strong.
One is on assembly-language in-
struction sets, headed by Wayne
Fischer, a project manager at Kaiser
Electronics Corp. in San Jose. It has
suggested guidelines for the appear-
ance of instruction mnemonics, oper-
and sequences, assembler directives,
constants, character strings, and
statement comments and labels.
“We’re not trying to define a style of
programming,” he says, “and our
standard will be architecture-inde-
pendent.”
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Probably the most intense of all
the panels is the one devoted to the
language Pascal. The effort is now a
joint one, with American National
Standards Institute members pres-
ent, and the meetings often draw
more than a hundred persons. The
subcommittee chairman is Bruce
Ravenel, who formed a company
called Language Resources Inc. af-
ter helping to engineer the 8086 at
Intel. Language Resources builds
and licenses Pascal compilers for
microprocessors (and their manufac-
turers, in some cases).

“Extensions to the language will
be a problem,” admits Ravenel.
Many users, like Texas Instruments
Inc., find that Pascal does not meet
their requirements. They are faced
with a choice between two arduous
tasks: add their own extensions,
which is dangerous, or design a new
language, which is difficult. Mem-
bers currently agree to stick close to
the Wirth/Jensen revised report
[Electronics, Feb. 15, p.96]. “The
British Standards Institute will come
out with a new proposal in six
months or so. There’s a good chance
it will be suitable, and there will be
an [EEE standard shortly thereafter.”

Recently, the standards activities
have received outside input. On May
10, Hermann Schmid addressed the
computer society with a presentation
entitled “A Framework for Top-
Down and Technology-Independent
Microprocessor Standardization.”
Schmid, a senior engineer at General
Electric Co. in Binghamton, N.Y.,
says a top-down approach to the
IEEE’s efforts will ensure a more
organized methodology and produce
effective long-range results. A sub-
committee is now being organized to
consider Schmid’s proposal.

“The approach is not intended to
undo everything that has been done
by the computer society thus far,”
Schmid contends. *“It uses their
output as input and provides them
with new tools to simplify their
work. With a top-down approach,
you define what you are going to do,
you write a set of requirements, and
you do a detailed design of constitu-
ent modules and put these modules
into a library. Later, you design
from the modules, and the time
needed to design, say, an interface is
reduced from months to days.” [
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Probing the news

Electronics abroad

Chinais no pot of gold

Though opportunities for U. S. firms are inviting,

experts agree that estimates are overoptimistic

by Benjamin A. Mason, New York bureau manager

Amid the tangible results of the offi-
cial U.S. visit to China led by
Commerce Secretary Juanita M.
Kreps there stands something that
cannot be reduced to paper, but is
important nonetheless. The progress
made embodies the determination of
the People’s Republic of China to do
business with the U. S.

Some electronics manufacturers
have already moved into the market,

and with improving commercial and
trade relations there will be opportu-
nities for more companies — provided
they know how to go about it.
Already a community of advisers
and consultants on China trade is
flourishing, and discussions with
them often raise an important point:
many U.S. estimates of the business
opportunities there vastly overstate
the market. “You have to look at

uncover other, similar resources.

The China Trader,

husband a veteran China hand.

China trade: all kinds of help are available

For the businessman just dipping his toe into the waters of China trade, there
are many enthusiastic swimmers out there willing to lend a helping hand.
What follows is a representative list; a bit of research and asking around will

The National Council for U. S.— China Trade,
Washington, D. C. 20036, is a corporate-sponsored storehouse of informa-
tion and promoter of trade. Dues are $750, $1,500, or $3,750, depending on
company size. It publishes The China Business Review, a bimonthly
clearinghouse of information. A business subscription is $60 a year.

The People’s Republic of China division, Bureau of East-West Trade,
U. S. Department of Commerce, Room 4044, Washington, D. C. 20230. Ask
for the informative booklet *‘Doing Business with China."

Document Expediting Project, Exchanges and Gifts Administration,
Library of Congress, Washington, D. C. 20540. Behind that unassuming
name, an unexpected treasure: unclassified analyses by the Central Intelli-
gence Agency of a wealth of China-related topics. Write for a price list.

“Doing Business with China” seminar, Law & Business Inc., Harcourt
Brace Jovanovich Inc., 757 Third Ave., New York, N. Y. 10017. Already held
in New York, it will be given again at the Los Angeles Bonaventure May 30 -
31. The fee is $250; it includes a book also entitled “Doing Business with
China,” which is available separately.

China Trade seminar, American Electronics Association, 2600 EI Camino
Real, Palo Alto, Calif. 94306. This seminar, which will assess market opportu-
nities and cffer practical advice, will be held June 6 at Rickey's Hyatt House
in Palo Alto. The fee is $125 for members, $175 for others.

P. O. Box 288, Westport, Conn. 06880. Julian M.
Sobin, an old hand at the China trade, interviews 24 businessmen, academ-
ics, and Government officials on 12 hours of cassettes costing $300.

Consultants. There are many of them. The one mentioned in the main text
is Mentor International Inc., 712 Montgomery St., San Francisco, Calif.
94111. Another, on the East Coast, is Friendship International Corp., 4200
Prudential Tower, Boston, Mass. 02199, run by Lee F. Sobin, like her

1050 17th St. N. W,
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China as a reasonable addition to
other international sales. It won’t
revolutionize your position,” says
Jerry Levine, president of San Fran-
cisco-based Mentor International
Inc., a consultant in international
electronics business.

In fact, the Department of Com-
merce has steadfastly maintained a
restrained view of China’s market
size, says Allen J. Lenz of the
department’s Office of East-West
Policy and Planning. His estimate
for 1985 hard-currency imports is
$22 billion to $25 billion; the optim-
ists put it as high as twice that much.
This year, imports from the U.S. are
expected to total $1.25 billion.

What the optimists overlook are
the factors limiting the growth of
China trade. There are three main
ones: China’s ability to absorb West-
ern technology efficiently, its ability
to significantly increase exports to
hard-currency areas, and its ability
and willingness to borrow.

The seminar at which Lenz spoke,
“Doing Business with China,” held
in New York on May 10-11, is an
example of the advice that interested
companies can find (see “China
trade: all kinds of help are avail-
able”). It will be given again in Los
Angeles at the end of the month. On
June 6, the American Electronics
Association will sponsor a similar
seminar in Palo Alto. For electronics
manufacturers, such events are of
more than academic interest. The
Chinese want American electronics
technology and products, as a Chi-
nese official made clear recently in
New York [Electronics, May 10,
p. 44].

Clearly, China must establish
priorities in the mammoth moderni-
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zation process drive it is mounting —
and recent events indicate that that
is under way. Still, electronics busi-
ness is likely to be a key element, no
matter what readjustments are
made. One reason is China’s need to
earn export credits. Its trade deficit
with the U.S. is as bad as or worse
than its trade deficit with other
countries with which, in fact, it does
a greater volume of business.

Therefore, the attempt to build up
export industries will continue una-
bated, says Edith Terr, assistant
editor of the China Business Review.
China could be the next big offshore
manufacturing center for electronics
firms in the industrialized compa-
nies. An important caveat, Terry
says, is that the Chinese may well
want technology and know-how
transfers as part of such deals.
Moreover, if the activity is a joint
venture, the Chinese are likely to
stipulate a payout of goods or profits
to make the business wind up in their
hands, say “Doing Business with
China” participants Benjamin P.
Fishburne 11 and David C. Bux-
baum, both lawyers with Chinese
experience.

An important source of export
earnings will be nonferrous metals
and petroleum, says seminar partici-
pant Lynn Feintech, a Bank of
America economist. These industries
need to be expanded, as do the ports
and rail systems. Thus there could be
opportunities for makers of indus-
trial electronics.

The Chinese push to establish
their own electronics industries
opens the door to the makers of
production machinery and test
equipment, says Mentor’s Levine.

Not right now. Advanced semicon-
ductor technology in fact may run
into sticky going. Of the possibility
of such a production facility set up in
China, Levine says “They’d love it,
but it’s the last thing our Govern-
ment will approve.”

As trade develops, exporters are
likely to find that China will have
hard currency available only for the
highest-priority items, the Bank of
America’s Feintech says. Conse-
quently, payment in goods is likely to
be important.

Other participants in the seminar
report that licensing is assuming
growing importance. “It has a bigger

Electronics /May 24, 1979

future than the sale of products or
joint ventures,” says Arthur T.
Downey, a lawyer and former deputy
assistant secretary of commerce for
East-West trade. However, he add-
ed, the licensee is representing all of
China, so the fees should be fixed
accordingly.

In many ways, China still remains
a mystery to Westerners, even busi-
nessmen who have been dealing
there for years. For example, codifi-
cation of laws is minimal, which can
make negotiating a contract both
tortuous and tedious. Reportedly,
the Chinese are working on codifica-
tion, with a tax code and something
analogous to the Uniform Commer-
cial Code perhaps the first to come.

Seminar participants say the
codes are likely to appear piece-
meal—although they acknowledge
that that is an educated guess.
Indeed, most of the points that
follow, made at the seminar and by
other experts, may be guesses t0o:
8 Look for a 10% to 15% growth in
China’s foreign trade, now totaling
about $21 billion, says another semi-
nar participant, Robert R. Deren-
beger, professor of economics at the
University of Michigan.

8 Although there is no legal code
yet, there are standard contracts for
import and export agreements, says
Jerry Levine.

8 Negotiations may be protracted,
and preliminaries are important, for
the Chinese want to come into the
talks with a good understanding of
the equipment available and the
technology, Levine says. It is fatal to
mention prices until near the end.

8 The Chinese do not want to enter-
tain visiting firemen; they want to
host scientists and engineers.

Electronics manufacturers who
have looked into exporting goods,
particularly high-technology items,
to other Communist countries are
already aware that the paperwork
can be considerable. China is no
exception.

But the conclusion of the wide-
ranging trade agreement between
the two countries will make trade
easier—as will granting by the U. S.
Congress of most-favored-nation sta-
tus, which could well follow. Still,
the wise U.S. negotiator will insist
upon a force majeure clause covering
inimical Government action. O
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“This is the best handbook of data
communications system technelogy
that this revicwer has yet
encountered.” — Arvid G. Larson in
ACM Computing Reviews,
February 1978

Digital Press announces the
publication of TECHNICAL
ASPECTS OF DATA COMMUNI-
CATION by John McNamara.

Written for the practicing pro-
fessional, TECHNICAL ASPECTS
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Probing the news

Components

TV parts makers face offshore threat

Some turn from entertainment to industrial markets;
technology insulates IC makers from the fray

Now that the wave of takeovers of
American television assemblers has
subsided, the battle has shifted to a
new ground: the TV component
market. With competitors from Ja-
pan and Taiwan inevitably gaining
market share, U.S. manufacturers’
views of the threat range from
containable to disastrous.

What colors the estimate of a
given American company is its posi-
tion in the technology spectrum.
Thus, while the Motorola Semicon-
ductor Group, an integrated-circuit
maker, is relatively unruffled as
assemblers seek such advanced fea-
tures as electronic tuning, a compo-
nent maker like TS Corp. is quite
concerned. The upshot is that some
of the lower-technology companies
are shifting to industrial markets
and others, for instance Airco Speer
Electronics Inc. of Bradford, Pa.,
and the Centralab division of Globe
Union Inc., Milwaukee, Wisc., have
simply withdrawn from the televi-
sion business.

Motorola says it will maintain its
position by focusing on the tuner and
changes to the chassis as sets become
display monitors for the home com-
puter and entertainment center. In
fact, commercial marketing man-
ager Stanley Katz says, “We see
opportunities in TV.”

CTS of Elkhart, Ind., on the other
hand, one of the few remaining
domestic manufacturers of smaller
commodity components, is steadily
losing ground to offshore production.
Sales of its variable resistors for
consumer products were down al-
most 33% in 1978 compared to 1976,
dropping to $41.8 million from $61.6
million in 1976. About three quar-
ters of this business is sales to the
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by Lar“ry Marion, Chicag bureau manager

assemblers of televi n receivers.

“If Japanese-owned companies
achieve worldwide domination of the
television industry, CTS will probably
be forced to withdraw,” the compa-
ny warns. Another source close to
the company says “The situation will
erode fairly rapidly. In five years,
there will be no U. S.-made compo-
nents in TVs.” CTS is moving more
than $10 million in manufacturing
output to its new offshore plants in
the next 18 months, says Robert D.
Hostetler, executive vice president.

On the other hand, Stackpole
Carbon Co. of St. Marys, Pa., which
turns out such parts as flyback cores,
resistor nets, and interference mate-
rials, is one of those that moved
toward industrial customers. “We
fought them for a while,” says
corporate marketing manager R.
Dauer Stackpole, “but our govern-
ment apparently isn’t interested in
saving jobs.”

Domestic assemblers concede
their future sets will contain a higher
percentage of foreign-made compo-
nents, because of the high quality
and low prices. Charles Quinn, vice

Distributor. John G. Twist says that when
U.S. makers try to be price-competitive, ‘‘the
Japanese always underbid.”

president for materials at RCA’s
Consumer Electronics division in
Indianapolis, says the percentage of
offshore components will increase
because RCA buys on a “worldwide
basis of price, performance, and
proximity to assembly plants,” and
“the quality of offshore components
is quite good.”

Big loss. There are other factors.-
For example, industry sources say
that CTS lost millions of dollars in
annual sales when Warwick Elec-
tronics was sold to Sanyo Electric
Manufacturing Corp., the American
subsidiary of Sanyo Electric, and the
new owners refused to buy American
parts. Attempts to sell to other
manufacturers such as Matsushita
were thwarted, too, claims John G.
Twist, once one of the top distribu-
tors for television components. His
sales to Matsushita will fall to
$130,000 this year compared to $4
million to Quasar in 1970.

“We've heard of a number of
instances where the domestic manu-
facturers attempted to be price
competitive, but the Japanese always
underbid,” says Twist. He “has
never found Japanese quality to be
superior.” Carroll G. Killen, senior
vice president for marketing at
Sprague Electric Co., North Adams,
Mass., says “We didn’t so much lose
in this market as we were prevented
from gaining business.”

But domestic manufacturers have
been unable to surpass the produc-
tion efficiencies and quality of Japa-
nese firms by a significant margin. A
former domestic resistor manufac-
turer concedes: “In 30% to 40% of
our product line, the Japanese are
building an equivalent part for a
lower price.”
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These men aren't planning
to create an epoxy shortage.
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The oil industry
is already
allocating its
petrochemical
feedstocks.

Will you have the
epoxy you need
a year from now?

A good time to
review suppliers.

Sundays’ closed gas stations are by no means
the only casualties of the oil shortage.

Virtually every petroleum-based product is in
short supply...or will be.

Like epoxy.

In their response to clamoring world
markets, the oil producers’ allocation
programs already are impacting many
chemical feedstock suppliers.

Has your supplier of moldiﬁfg
compounds protected himself? Has he
assured himself—and you—of not just
continuing supplies, but increased
supplies necessary to meet the
continuing growth of the
semiconductor industry? It's a
good idea to check thaf out.

And check out Hysol. We're the
largest supplier of epoxy packagin
materials in the world. Together with
our Farent comgany, we’re the
world’s largest buyer of the
materials necessary to produce
semiconductor-grade epoxies. Rest
assured, we’ve taken every
necessary precaution to maintain
our unusual rate of production
growth.

Guaranteeing adequate
supplies of raw materials
despite the petroleum
crunch is one

example of the Company’s commitment.
here are others.

P Multiple
production
facilities.

Hysol has three separate
manufacturing plants in the United
States. Another in Munich. Still
anotherin Tokyo.

Besides enabling us to service
international customers quickly,
the five plants provide an
important production failsafe:

e’re not dependent on any

one facility to maintain our delivery
commitments.

In addition, our multiple plant
design provides inherent capacity
benefits. Our facilities are able to
accommodate surges in production easily.




\ G 5 of the most demanding users.
: W The productivity attainable with our products is
ro lng as greater than any competitive products on the market.

\ .
How do we know this?
el | \ faSt aS the We’ve set up our own miniature semiconductor
o t roduction facility for study. We even produce our own
c- - \ sem d test chips. We encapsulate them in various configurations
Tl + \ lcon uc Ot on our own production lines.

¢ Cam 2 d t 't lf This capability accounts for part of our unusually
N—=X L ln us l'y l S€1I1. high expenditure tor research and development. And it

o\ explains our unusual level of understanding of our

: customers’ problems.

A look at Hysol’s past
provides further evidence of
our commitment to the
semiconductor industry.

In terms of dollars, Hysol’s
production of molding
compounds has increased at an ¢
even faster rate than that of S S [un pun g [N SUN (R NN R W JER P W TR R PR PR R

the semiconductor industry. s T Y YU T rr &
In terms of volume, we're obliged to et ¢
maintain even faster growth because the o\ \ \ o\ \ »

semiconductor industry grows at a greater
rate in unit volume than in dollar volume.
The $400 million Dexter Corporation,
Hysol’s parent company, has pledged its
. resources to assure this growth.
Hysol is the largest compounder of electronic
and electrical grade epoxies in the world. We intend
to hold that position.

T

Why bother?

Ungerstanding the problems of our own production
is only half of our job.

We must understand our customers’ problems. ..
and even the problems of our customers’ customers.

Get to know Hysol.

Secured supplies of raw materials. Increased
capacities made possible by multiple plants.
Commitment to the semiconductor industry. Quality and
reliability standards unique in that industry, aimed at
boosting your productivity.

These are all excellent reasons to become acquainted
with Hysol Epoxies.

We'd like to tell you more. Why not give us a call at
(213) 968-6511. Ask for Ron Benham, Products Marketing
Manager, Semiconductor Molding Compounds.

Or write Hysol Division, The Dexter Corporation,
15051 East Don Julian Road, Industry, California 91749.

70 72 74 76 78 80

Hysol’s production of molding compounds has increased, in terms of dollars, even
faster than the semiconductor industry. The yellow line indicates the industry’s dollar
sales worldwide for the decade. The orange line shows Hysol’s dollar sales growth rate
worldwide in molding compounds.

lity. Reliability.
N = M

Our quality and reliability exceed the requirements DO THE DEXTER CORPORATION
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The HP1000
model 45.

A powerful
number cruncher
that won't

break your
budget.




ost engineers and
scientists will find all
the power they need

in this new leader of the
HP 1000 family. A new floating
point processor handles big data
arrays and cuts lengthy compu-
tational problems down to size. And
the HP 1000 Model 45 also has the
flexibility for complex measurement
and control applications, for data
base management and distributed
networking.

And it isn't hard to get your
hands on all this computational
power. System prices start at just
$45,000*

Our new F-Series processor
is the hard-working heart of the sys-
tem. It’s extremely fast, completing
load and store operations in 900
nanoseconds. The separate hard-
ware processor does floating point
calculations at high speeds. too—
630 ns for add, 1.8 microseconds for
multiply and 3 microseconds for
divide.

A special scientific instruc-
tion set, standard in the system, also
helps to improve execution speed,
performing trig and log
functions in less than
48 microseconds. And
a fast FORTRAN
processor, which
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handles commonly used FORTRAN
operations in hardware, also gets
things done in a hurry.

Our RTE-IV real-time
operating system, the latest in an
upward compatible family, lets you
manipulate data arrays up to 1.8M
bytes, using simple FORTRAN
commands. As many as 64 par-
titions, with a program capacity of
54K bytes, can be resident in
memory at the same time.

The HP 1000 Model 45 comes
with a fast (25 msec seek time) 20M
byte disc drive and an HP 2648A
Graphics Terminal, as well as our
new Graphics/1000 support soft-
ware to help you write graphics
programs. You can also team it up
with other HP products like the
HP 9872A four-color plotter and the
HP 7245A printer/plotter.

Adding data base manage-
ment is as simple and economical
as adding peripherals. Qur
IMAGE/1000 software will con-
solidate your technical information
into related and easily accessible
files. And you can pool data from
other HP 1000 systems (as well as
linking to our powerful HP 3000
general purpose computers and
IBM) with the help of DS/1000
networking software.
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| Company
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| City/State/Zip
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|

Mail to: Hewlett-Packard. Attn: Roger Ueltzen
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In addition to getting graphic dis-
plays on the 2648A terminal, you can get
hard copy graphics on our new 9872A pro-
grammable four-color plotter, one of many
options avatlable with the HP 1000 Model 45.
It has a built-in microprocessor and operates
up to 360 mm/s (14 inches/s) on each axis.
Ideal for vector analysis trace differentiations
and window plotting.

So if you’ve got some big
jobs to do, but don’t have a big
budget to match, the HP 1000
Model 45 can solve your problems
fast. To find out all about it,
call the HP office listed in the
White Pages. Or send us the coupon.
We'll prove once again that good
things do come in small packages.

HEWLETT ﬁ PACKARD

Yes, I'm interested in more computation power for my money. |
Send me more information.

~ Title

11000 Wolfe Road. Dept. 625
Cupertino CA 95014
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Now supports F8, 3870, 3872.




Both the Tektronix 8001 and 8002
microprocessor development labs now
fully emulate the 3870, 3872 and F8.
You can select the chip that best fits the
job without repurchasing or refearning
equipment.

INSTRUMENTATION
BUILT OUR
REPUTATION

The chip builders have
their own specialties. But
ours is simila to your own:
as one of the world’s
toremost instrumentation
designers, Tektronix deals
with your kinds of design
problems and your kinds of
deadlines. We've learned
through experience how to
maximize equipment ver-
satility and reliability.

That's why our lab supports chips from
a variety of builders. Including the 3870,
3872 and F8. The 8085A and 8080A. The
Z80A The 6800. The TMS 9900.

Based on years of experience with
microprocessor designs, our labs include
many other capabilities like you'd engineer
for yourself.

REAL TIME ANALYSIS OPTION

Dynamic monitoring with dual 49-bit
breakpoint registers enables quick isolation
of timing and logic problems.

ENHANCED BASIC

This enhanced compiler version of
BASIC supports the instruction set of the
8080A and can run on the 8080A, 8085A

Tektronix

microprocessor
development labs.

Designed by

people on your side
of the bench.

and Z-80A. The compiler
produces optimized code.
Extensions include facilities
for modular programming,
mterrunt handling, memory
}/Q, bit operations, and ac-
cess to I/O ports.

COMPREHENSIVE
WORKSHOPS

Microprocessor design
workshops are held for our
customers monthly, in sev-
eral locations throughout the
country. Programs include a
5-day design workshop and
a 3-day course concentrated on the labs
themselves.

From engineering to education, you
get the painstaking quality you expect from
Tektronix. Including expert service and
consultation from nearby Tektronix field
offices. Ask your Tektronix Sales Engineer
for the full story, or contact Tektronix, inc.,
P.O. Box 500, Beaverton, OR. 97077.
in Europe, Tektronix Ltd., P.O. Box 36,

St. Peter Port, Guernsey, Channel Islands.

For immediate action, dial our toll-
free automatic answering service,
1-800-547-1512. In Oregon, call coltect
644-3051.

Tektronix

COMMITTED TO EXCELLENCE

For 180Z information circle #108
For literature circie #109
For demonstration circle #181



- Biomation’s K100-D-- no other
logic analyzer even comes close.

No wonder the K100-D is our faslest
selling new logic analyzer ever.

It gives you 16 channels, 1024 word
memory, clock rates up to 100 MHz,
signal timing resolution to 10ns-plus a
buill-in display and keyboard control.

Biomation's K100-D puts it all right at your fingertips
more performance and features than any logic analyzerever.
S—— It starts with thle micro-
o = 2= processor-controlled key-
3 3 - . board and interactive video

A ( e display. To give Kou fast,

o | precise control, the display
Q @ D ! . servesas a comprehensive
xm e mi  weor awr CcONtrol status menu, with
I] 'j - - i all selectable parameters

B o in revers? video. Ehere’s

e == &= &= A single, labelled key
TI TI i - for each function, corre-
sponding directly to status display choices. So guesswork
is eliminated.

For example, in the data domain, you can direct the

display to read in hexadecimal, octal, binary or ASCI],
or any combination, by selecting one of four control buttons
There's also a unique “sequence” key that enables you .
to rearrange the order in which channels are displayed, to
aid in data decodir.g, to simplify side-by-side comparison
of timing signals and to enable you to cancel any channels
you're not interested in seeing. A separate key controls
horizontal expansion.
That gives you anidea of the K100-D's display versatility
Here's a picture of its astounding capture capability

By providing timing
analysis of signals as fast
as 100 MHz, you can
capture logic signals with
resolution to 10ns. And
the 100 MHz clock rate
protects against obsoles-
cence as the speed of your
systems gets faster and
faster. The K100-D alsohas
a latch mode that can
capture glitches as narrow as 5ns.

With the 32-channel input adapter, the K100-D is ideal
for exploring the new world of 16-bit microprocessors.
To give you unprecedented analysis capability, there's a
built-in Auto Stop capability you can use to detect, record
and display any match (or mismatch) between incoming
data and previously recorded data held in a reference mem-
ory.Or using Search Mode
you can key in a specific
word and the K100-D will
find it in memory.

To get the full impact of
the K100-D, you really
do need to have it at your
fingertips. That's why
we would like to arrange
a demonstration. Call us
at (408) 988-6800. Cr, for
more information, write: Gould Inc., Biomation Division,
4600 Old Ironsides Drive, Santa Clara, CA 95050.

=2 GOULD
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Technical articles

VLSI shakes the foundations
of computer architecture

Computer engineers struggle to keep the user interface stable,
while coping with changing tools and techniques, says this special report

by Anthony Durniak, computers Editor

O Behind a facade of stability, the computer industry is
renovating its architectural and hardware structures.
End-users are for the most part being insulated from the
alterations, but as large- and very large-scale integration
appears in logic and memory circuitry, it is drastically
changing how computers are engineered.

The new integrated circuits are having the most
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impact on the hardware structures or so-called micro-
architecture of a computer—the configuration of regis-
ters, control circuitry, arithmetic and logic units, memo-
ries, and their interconnecting buses. What once was
made up of multiple semiconductor chips is now, very
often, a single chip. Moreover, the denser, faster, and
less expensive memory and logic offered by LSI is open-
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COMPUTER ARCHITECTURE
RENOVATION
IN PROGRESS
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ing up new engineering opportunities by reducing the
influence of cost as a design factor. As a result, computer
engineers are finding it harder than ever to define what
the basic design elements should be.

“Every single part of [this] architecture is changing,”
says Gordon Bell, vice president for engineering at Digi-
tal Equipment Corp. “We’re on the verge of being out of
control in terms of our ability to assimilate the changes
and respond to the opportunities present today.”

The computer engineer’s role, techniques, and tools
are also being transformed as their hardware designs are
integrated into semiconductors. The companies they
work for will become amalgamated also. Joint develop-
ment efforts between computer and semiconductor
makers will become more common, and even mergers
and acquisitions are predicted.

But, through all the changes in the hardware micro-
architecture, there has been a concerted effort to main-
tain a stable facade or, as Bell puts it, “hold the interface
with the user constant.” Computer users or programmers
are generally not aware of the buffers, ALUs, and buses,
but see instead the instruction set, the types of data that
can be manipulated (fixed or floating point, etc.), and
the principles of operation—what is often called the
macro-architecture (see “A rose by any other name)”.
Any changes at this level force a user to reprogram, or at
least convert, the job the computer is to perform.

Obviously this type of change is undesirable since a
tremendous amount of software that has been developed
by both users and vendors would have to be scrapped.
So, although a few see the need for entirely new macro-
architectures, more want to keep those that already
exist. In fact, some advocate an industrywide standard
macro-architecture.

The latest trends

These architectural trends are evident in the past 18
months’ spate of new computers:
® To support the widely used System/370 macro-archi-
-tecture of the mainframes in its line, IBM Corp. intro-
duces two 4300 processors that use gate arrays for the
first time to implement a new micro-architecture.
® The variety of hardware micro-architectures that
support the IBM System/370 macro-architecture further
increases as the ranks of the so-called 1BM-compatible
computer vendors swell.
® The new 900 series from Burroughs Corp., Detroit,
Mich., supports its macro-architecture with a new
micro-architecture based on multiple processing modules
operating concurrently.

While these machines rely on a smoothly evolved
macro-architectured but radically change the internal
hardware structures, some manufacturers are taking
what may be a last opportunity to introduce a top-down
change before the software inertia becomes so great:
® With its VAX/11/780, Digital Equipment Corp.,
Maynard, Mass., reveals an entirely new 32-bit macro-
architecture.

8 Hewlett-Packard Co., Palo Alto, Calif., shows a new
32-bit macro-architecture with its HP-300 and puts 90%
of its micro-architecture onto three chips.

® At the low end of its product line IBM unveils the
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A rose by any other name . . .

One obstacle to measuring change in computer archi-
tecture is the variety of ways in which key terms are
both defined and labeled. The framework employed for
this report uses three layers called macro-architecture,
micro-architecture, and implementation, as suggested
by Barry Borgerson, Sperry Univac’'s director of
research and technical planning and chairman of the
Association for Computer Machinery's special interest
| group on architecture. Table 1 aligns this terminology
with two other descriptive systems: one invented by
Gordon Bell and Allen Newell for their 1971 book
“Computer Structures: Readings and Examples,” and
the other prepared by G. A. Blaauw and F. P. Brooks
for their forthcoming book, **Computer Architecture.”

Electronics Macro- Micro- Implementation
architecture architecture
. Processor |
Instruction . )
Bell & Newell Set Memory-Switch Device level

and Register

Processor
Transfer

4
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Meanings as the machine the hardware the selection

used in this a programmer organization of semi-

report sees, consisting and logical conductor
of the instruc- design components

tion set, data
types, address
| ing scheme, etc. |
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radically different System/38 having a 48-bit address
that is capable of handling a staggering 281 trillion bytes
of memory.

Whatever the degree of change represented by these
new systems, they are only the harbingers of things to
come in the construction of computers. The new bus-
oriented designs exemplified in Burroughs, NCR, Nation-
al Semiconductor, and Magnuson machines have the
flexibility for future performance enhancements and the
application of new device technologies. At the same
time, they insulate the user’s software interface with the
macro-architecture from the change. Moreover, the
special processors used in many of the new machines for
front-end communications, input/output channel con-
trol, and systems control and maintenance are seen as
predecessors of larger multiple-processor systems that
could include units dedicated to particular programming
languages, data-base management, and so on.

While computer engineers balance the need for
macro-architecture stability against a madly changing
micro-architecture, logic designers are dealing with the
even foggier border between the micro-architecture and
its circuit implementation. Large-scale and very large-
scale integration “‘crosses critical architectural bounda-
ries,” warns Tony Vacca, electronics technology depart-
ment manager at Control Data Corp.’s Research and
Advanced Design Laboratory in St. Paul, Minn. “You
can evolve from small-scale integration to medium-scale
integration without new designs. But with VLSI you have
to be more careful.”

That the design boundary can be crossed successfully
is illustrated by the HP-300, in which the entire central
processing unit’s micro-architecture was partitioned on
just three custom complementary-MOS-on-sapphire chips
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Computer architecture has had a rather tumultuous history
in the short time it has been around. But for all the turns,
advances, and changes made in the 30-odd years since
the first electronic digital computer was switched on, a
common architectural thread ties them back to these
humble beginnings:

® Howard Aiken built his electromechanical calculator, the
Mark |, at Harvard in the early 1940s. it contained several
basic micro-architectural features still in wide use. Exter-
| nally programmed with punched paper tape, it used the
equivalent of registers to present inputs to the calculator
portion of the machine, which employed the equivalent of
an accumulator to hold the results.

m The first electronic digital computer, the Eniac (Elec-
tronic Numerical Integrator and Computer), was built at
the Moore School of Electrical Engineering at the Universi-
ty of Pennsylvania in Philadelphia in 1946. It also sepa-
rated programming steps from data. Some 6,000 muiti-
position switches and numerous patch cords were used to
set the programs for the machine, and only 20 10-decimal
digit numbers could be stored. J. Presper Eckert, who
designed Eniac along with John Mauchly, recollects that
the concept of storing the program electronically was born
“‘out of desperation’’ at having to reset the switches and
patch cords every time the machine was reprogrammed.

B The next machine developed at the University of Penn-

In the beginning

sylvania, the Edvac (Electronic Discrete Variable Automat-
ic Computer), advanced this approach. John von
Neumann, who worked on Edvac, is generally credited
with having had the idea of storing both the data and the
programming steps in the same memory. The resulting
micro-architecture bears his name. Such a von Neumann
structure, as shown in the figure, has a single memory unit
that holds both programs and data, a central processing
unit consisting of an arithmetic and logic unit and a controt
unit, and the input/output devices. With few exceptions,
the computer architectures that are around today still |
have this basic structure. i

CENTRAL PROCESSING
UNIT

ARITHMETIC
AND
LOGIC UNIT

RN

PROGRAM -« INPUT/
AND DATA L OUTPUT
STORAGE |« UNIT

(Fig. 1). This feat was due solely to the arrival of
high-density semiconductor technology.

IBM decided to give its designers freedom of choice in
crossing the border. Its gate-array approach combines
the advantages of volume semiconductor processing with
the opportunity to “‘personalize,” as it were, the master
slice of Schottky TTL gates into innumerable variations
(Fig. 2). These chips supply the circuitry in both the
System/38 and the architecturally different 4300.

As the architectural boundaries are penetrated,
computer makers and semiconductor manufacturers will
also have to reexamine their relationships.

The two-way street

“The available component technology dictates the
current computer micro-architecture,” says Richard
Chueh, director of engineering at National Semiconduc-
tor Corp.’s Large Computer Systems division in San
Diego, Calif. “But this is a two-way street. Future
component technology is directed by the computer archi-
tectural demands.”

Although there is already cross fertilization of design
ideas between computer and semiconductor manufactur-
ers, the development of denser integrated circuits will
force even more intimacy upon them than now exists.
Some industry participants are already involved in joint
development ventures, and some even predict business
mergers will be necessary as computer architecture and
semiconductor fabrication meld in the next generation of
devices. Control Data Corp. and Fairchild Camera and
Instrument Corp’s joint development of a family of
100K ECL gate arrays reflects the changing relationships.

Because the hardware engineering is no longer insu-
lated from software production and the logic design is
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merging with semiconductor fabrication, the engineer’s
training and experience are broadening. “In the past it
was easier to compartmentalize the design,” says E.
David Crockett, program director for advanced comput-
er systems at Hewlett-Packard’s General Systems divi-
sion in Santa Clara, Calif. “Now you have to have a
design team that can talk about everything. Companies
with a great distance between their logic and chip
designers will not achieve high-density circuits, I feel.”

To prepare their development staffs for the future,
computer companies are increasing the proportion of
software programmers and exposing logic designers, chip
designers, and wafer-fabrication engineers to each
others’ disciplines. Computer-aided design tools are
being installed to relieve the engineers of the more
tedious design tasks, eliminate bread-boarded proto-
types, and simulate and test circuits. These automated
techniques supply the rapid turnaround that future
designs will require if they are to be locked quickly into a
single chip of silicon.

Overlapping this technical upheaval are the computer
market conditions. Lower-cost hardware has expanded
both the applications of and the demand for computers,
so that the industry is growing by leaps and bounds.
Minicomputer firms, for example, are estimated to be
growing between 25 and 30% this year [Electronics, Jan.
4, 1979, p. 107]. The mainframe vendors are just open-
ing a new product cycle with their new architectures,
which is expected to boost their growth to 15 to 17%
from the usual 10 to 15%. Industry analysts say these
conditions are expected to continue as the computer
makers turn to the new technology and architectures in
order to be able to offer their customers more capable,
more reliable, and simpler-to-use machines than ever

113




© el

«')‘

v/

before at the same price they pay now —or less.

There is a parable that warns that a house built on
sand is unstable (Matt. 7:26). It is a lesson computer
engineers were quick to learn.

They have continually been altering the various layers
of their architecture to absorb the changes in the silicon
chips that form the industry’s foundation. But at no time
since the invention of the transistor has the silicon foun-
dation been shifting more rapidly. And never in the
relatively short history of computers has there been so
much inertia tending to stabilize the macro-architecture
that users see—the equivalent of the roof of a house.
Forced to balance stability against mutability. they are
changing the way in which they engineer computers.

New ground rules

“The semiconductor industry gave computer archi-
tects a whole new set of ground rules in terms of cost
justifiable architectures,” observes James A. Katzman,
one of the founders and chief architects of Tandem
Computers Inc., Cupertino, Calif.

The rapid pace at which semiconductors have gotten
denser, faster, and less expensive has changed the
price/performance range of computer products. *“Five or
six years ago there was nothing that could be called
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hardware between $50 and $10,000 in price. But in the
last two to three years the space has been filled in rather
liberally,” notes Richard J. Clayton, vice president for
computer systems development at DEC. “When we look
back 10 years from now, I think we’ll find this period
was the peak of the acceleration of the rate of change.”

Random movement

Shifting the fastest today is the area of logic circuitry
as both semiconductor and computer manufacturers
attempt to integrate it on a large and eventually very
large scale. And this promises to cause the greatest
change in the way computers are engineered, because the
definitions of what constitutes computer architecture
and semiconductor fabrication are being confused.

Each of the various elements of a computer —such as
the registers, arithmetic and logic unit, instruction
decoding logic, and address calculating circuits —has till
now been implemented from chips containing only basic
AND and OR gates. A three-phase clock circuit, for
instance, might consist of three chips, an ALU might
consist of several full-adder chips, and register files
would be split up between several integrated circuits.

With large-scale integration, however, it is now possi-
ble to put several of those elements onto a single chip.
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Microprocessors are of course the extreme example.
They compress the entire central processing unit—
registers, ALU, control circuits, and in some cases even
memory—into a single chip, which as a result also
supplies many of the micro-architectural details, such as
the size and location of registers, the width and routing
of data and control lines, and the construction of buffers
and instruction pipelines, if any.

Because so many of these micro-architectural
concerns are now part of the chip design, it has been
difficult to come up with an LSI logic chip that could be
widely used. Obviously a chip that used one company’s
micro-architecture would be useless to another company.
And unless many people can use a chip, the production
volumes will be low and production costs high.

The microprocessors that are such a good example of
placing an entire micro-architecture on a chip also
emphasize its drawbacks. In addition to their own
micro-architecture, these microprocessors have their own
macro-architecture and instruction set and thus arc not
well suited to implementing an existing computer archi-
tecture. Mostly microprocessors have been used as
specialized processors for input/output, communica-
tions, and peripheral control.

So computer engineers and semiconductor designers
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2. Flexible choice. Rather than use custom chips, IBM is turning to
gate arrays as a means of using LS| logic and yet preserving
architectural flexibility. The same master slice is used to make this
chip for the 4300 (shown anove) and others for the System/38.

1. Component or computer? Chips such as these custom large-
scale integrated circuits used in Hewlett Packard's HP-G00 computer
are making it nercer for computer engireers to define architectural
boundaries. Three of them make up the centra: processing unit.

are searching for new ways to apply large-scale integra-
tion effectively to computers. Among the chip techniques
more popular with computer designers today are: bit-
slice microprocessors: programmable logic arrays and
the newer programmable array logic; gate arrays; and of
course, custom circuitry.

Bit-slice microprocessors essentially contain only the
arithmetic and logic functions of the central processing
unit; they lack the control portion. They operate on a
“slice” of data, typically 4 bits a1 a time. The bit slices
leave computer architects free to route their data and
address paths as they wish and to pick the widths of the
paths and the locatior: and organization of registers and
other micro-architectural elements.

Bit-slice flexibility

Moreover, the bit-slice units have no instruction sets
the way microprocessors do. The designer microcodes
the bit-slice to interpret the instruction set specified in
the computer's macro-architecture. And to manage the
microcode, most companies market a micro-instruction
sequencer as a standard companion part to a bit slice.

Available since about 1975, the bit slices are just
starting to show up in large numbers of computers. DEC,
for example, used the Advanced Micro Devices 2901 in
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3. Sliced-up architecture. Data General's new Nova 4 is an example of how the arithmetic and logic unit portion of the micro-architecture
can be simplified by bit-slice microprocessors. Prefetched instructions are decoded by the micro-engine controf portion.

its DECsystem-2020 [Electronics, March 16, 1978, p. 44].
Because of the low power consumption of the 2901’s
Schottky TTL, DEC boasts that the 2020 uses less power
than a 1,000-watt portable hair dryer. And the advan-
tages of the LS1-based process show up in the bottom line
as well —the 2020 sells for $150,000, less than many of
the small mainframe computers with which it competes.
Modular Computer Systems Inc., Fort Lauderdale,
Fla., also uses the 2901 in its Classic computer intro-
duced last year [Electronics, March 16, 1978, p. 48].
According to Howard H. Hayakawa, marketing prod-
ucts manager, the parts allow them to get the entire CPU
on a single circuit board. But he remembers how tough it
was to make the decision in 1976 to go with a technology
that was just emerging. “We felt we could take the risk
of there being no second sources, and we lucked out.”
The 2901 bit slice is also the basis of Data General’s
latest Nova 4 line of minicomputers [Electronics, Jan. 4,
1979, p. 206]. But, as Carl Carmen, vice president of
engineering at the Westboro, Mass., company, notes,
although these parts reduce the chip count, there are
tradeoffs. “We feel we lose a little flexibility in bit-slice
implementation. But those restrictions can be dealt with
by microprogramming and our concept of a micro-
engine.” The micro-engine, Carmen explains. is a sophis-
ticated control portion of the computer that interprets
the instructions, then fetches and decodes the appro-
priate microinstructions in a pipelined fashion (Fig. 3).
But bit-slice parts are not right for all applications.
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Even though parts are available that can handle a clock
speed of 16 megahertz (a 62.5-nanosecond cycle time),
the required microcode may make them too slow for
larger machines.

And for all their flexibility, bit-slice microprocessors
impose architectural constraints on the designers.
“There may be design assumptions made in the bit slice
that might be inconsistent with the architecture you have
in mind,” cautions Brian Utley, System/38 project
manager at the Rochester, Minn., facility of IBM’s
General Systems division. “Therefore the application
will be less than optimum. There will either be too much
overhead, or the bit slice will be no good at all.”

Programmable array pluses

Another attempt to produce a LSI logic device with
wide applications has been programmable logic arrays
and the newer programmable array logic. An early effort
at avoiding custom LSI chip design [Electronics, Jan. 10.
1974, p. 74], PLAs contain two arrays of diodes. The first
array forms a set of AND gates and creates the Boolean
product in a logical expression. The outputs of this array
are attached to the second array, which forms OR gates
and performs the Boolean sum of the products.

Since the interconnections of both arrays can be modi-
fied, the user can customize or “program’ the logic
array to perform logical functions equivalent to some
400 to 16,000 gates. The modification was first done
with masks at the semiconductor production level, but
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4. Blurred boundaries. As this diagram of the HP-300 shows, what were once clearly micro-architectural details of the central processing
unit (black lines) have been partitioned and integrated onto three custom chips, indicated by the colored blocks.

later versions, called field-programmable logic arrays,
used fusible links that could be blown by the user.

A new and increasingly popular version is the
programmable array logic [Electronics, July 6, 1978,
p. 46]. Instead of giving the user two variable arrays of
logical functions, the PAL lets him program only the first
array. Although this limits some of the flexibility of the
part, it allows the PAL to be programmed with the same
standard programming units used for programmable
read-only memories.

The PALs are just beginning to surface in commercial
products, one of the first of which is Computer Automa-
tion’s model 4/10S slave computer (see NCC product
preview, starting on p. 193). This peripheral processor
executes the same instruction set as the Naked Mini
4/10 processor to which it is attached, giving the user
the benefits of parallel processing without requiring
separate programming. And the PALs reduced the
number of chips required to build the bus interfacing
logic, according to George White, manager of special
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project development at the Irvine, Calif., company.

Data General’s Carl Carmen says such arrays are
“useful tools along the way to using LSI. They allow you
to be half-pregnant,” because they give you LSI without
requiring a custorn-designed chip.

The custom route

Another way to take advantage of large-scale integra-
tion in computers is with a custom chip. Hewlett-
Packard took that route in its HP-300. Here 90% of the
CPU’s logic was partitioned among three custom C-MOS-
on-sapphire chips (Fig. 4). Engineering manager Jake
Jacobs says the functional partitioning was chosen over a
bit-slice approach because “it minimizes the effect of
interchip propagation delays” —an important considera-
tion for the HP-300’s speed.

The resulting chip set consists of a processor control
unit (PCU) that fetches and interprets the microprogram-
ming; a register, address, skip, and special unit (RASS);
and also a register and arithmetic and logic unit
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(RALU). Together, the RASS and RALU form the data
paths and manipulation portions of the CPU. And instead
of eight circuit boards the computer now fits on two.

But, as these HP parts illustrate, what once was clearly
micro-architecture has now become the composition of
the chip. And although HP was able to design the chips
for use in the HP 3000 Series 33 computer, they will not
have widespread standard applications.

In order to use LSI logic, computer engineers must
decide whether to choose a standard part such as an
array or bit slice and give up some architectural flexibili-
ty or to go to the expense of making a custom chip in
order to exercise total architectural control.

The designer’s dilemma

“As density increases, parts are somewhat less stan-
dard than before,” acknowledges Humbert Cordero Jr.,
manager of processor development at IBM’s Systems
Products division in Endicott, N. Y. “That’s the dilem-
ma all designers now have to consider. Do they want to
use standard components such as bit slices or do they
want to cast custom silicon? They both have cost/per-
formance advantages; it is a design resources tradeoff.”

IBM is attempting to reach a compromise with its
master-slice gate array. This device is an array of multi-
ple-input NAND gates with the interconnections between
them being customized by changes in the top layers of
metalization on the chip [Electronics, March 15, 1979,
p- 105]) “The master slice is a solution to the dilemma on
the side of flexibility,” Cordero says.

The flexibility of these gate arrays is seen in the fact
that IBM uses the same master slices to make entirely
different circuits for two architecturally different
computers—the 4300 and the System/38. Using a
computer-aided design system that takes logic diagrams
and converts them into chip layouts, designers can indi-
vidualize two of the chip’s three levels of metalization.
And to eliminate the cost of making a mask, IBM gener-
ally uses an electron-beam tool to write the metalization
patterns directly onto the wafers to be processed.

Brian Utley, project manager for the System/38, says
the master slice “changes the whole topology of the
design process.” Rather than having to choose between a
functional partitioning of the logic or a bit-slice
approach, Utley says this scheme allows designers to
“aggregate or split functions from chip to chip as parti-
tioning efficiencies dictate.”

Following the leader

Although IBM’s gate array is not the densest possible
and is considered large and power-hungry by some in the
industry, it is attracting attention because of its implica-
tions. Many see it as the best solution for achieving
architectural flexibility at a reasonable cost in the imme-
diate future.

“A development like this puts our feet to the fire —not
just those of the computer makers but of the semicon-
ductor makers as well,” says John W. Poduska, vice
president of research and development at Prime
Computer Inc., Wellesley Hills, Mass. “IC makers have
been wondering what to do with their dense chips—they
know they can put 5,000 gates on a chip, but the
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marketing question is how to structure them.”

The fact that IBM chose gate arrays may set off a
round of follow the leader, he says. “Also, and very
importantly, what IBM does is legitimized by the very
fact that 1BM has done it. This has affected the computer
makers for years, and now the master-slice logic is doing
the same to the semiconductor makers.”

Indeed, the number of companies turning to gate-
array approaches is increasing. And they are getting
involved in it as never before. To get what it wanted,
Control Data had to develop a very dense (100K) emit-
ter-coupled-logic family jointly with Fairchild Camera
and Instrument Corp. for its Cyber family of computers.
Fairchild now markets it as the F200K family of compo-
nents, and CDC’s Service Bureau Corp. subsidiary offers
a computer-aided design package for it [Electronics,
March 30, 1978, p. 39].

The only other commercial computer maker currently
to use gate arrays is Amdahl Corp., Sunnyvale, Calif. Its
V/6 1BM-compatible computer is built from ECL gate
arrays manufactured by Japan’s Fujitsu Ltd. and Motor-
ola Inc. from Amdahl masks, according to Lin C. Wu,
Amdah!’s director of machine technology.

Involvement in gate arrays

But the semiconductor houses are preparing for what
they see as a $10 million market for gate arrays by 1980.
Motorola has been marketing an ECL gate array and
recently took the approach one step further with its
Macrocell array [Electronics, Feb. 15, 1979, p.113].
Instead of just gates, Motorola’s Integrated Circuit divi-
sion in Mesa, Ariz., places functional islands such as a
full adder, dual half adders, multiplexers, and encoders
on the chip. Then the computer designer, using a
computer-aided design system, describes the intercon-
nects of the functions that Motorola converts into final
metalization layers.

Other semiconductor manufacturers getting into the
gate-array act include RCA Corp.’s Solid State division,
Somerville, N.J., Signetics Corp., Britain’s Ferranti
Ltd. and Plessey Ltd., France’s RTC-La Radiotechnique
Compélec, NV Philips Gloeilampenfabricken of the
Netherlands, and Siemens AG [Electronics, April 27,
1978, p. 84).

Still, nothing is perfect. “If you go to gate arrays, you
have to have high confidence in your design,” cautions
William P. Ward, director of advanced development at
Systems Engineering Laboratories Inc., Fort Lauder-
dale, Fla. “There’s also the second-sourcing problem
with arrays. You need other sources and there are few.”

Although there is much support for gate arrays as a
bridge between computer architectures and the semicon-
ductor world, it may only be a temporary solution. The
increasing density of the chips is blurring the distinctions
between components and computers —so much so that it
may result in an upheaval in the computer and semicon-
ductor industries. Right now the “symbiotic relationship
between the semiconductor makers and computer manu-
facturers works well, but in four or five years things will
not be so rosy,” predicts Computer Automation’s White.

Because both memory and large amounts of logic can
now be crammed onto one chip, the semiconductor
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A major influence on computer technology and architec-
ture since its inception has been Manchester University's
Computer Science department headed by Tom Kilburn.
Kilburn not only holds a string of basic computer patents
but is credited with having written the world’s first comput-
er program, which ran on the ground-breaking Manchester
Mark | computer in June 1948.

But it is as a team that Kilburn and co-workers like
David G. B. Edwards in hardware and Ralph A. Broker in
software (who now holds the chair of computing science
at Essex University) have made their mark on large-scale
computing on both sides of the Atlantic. Following his own
inventive instincts, Kilburn has been concerned to push
the state of the computer art, rather than *‘creating a
stable computing environment,”” so that ‘“‘the group has
supplied a flood of ideas to the computer industry at
large’’ —and to British industry in particular.

The Manchester group has worked closely with Ferranti
Ltd. first and later with International Computers Ltd. (ICL),
which absorbed Ferranti, on five generations of comput-
ers, starting with the Manchester Mark |. The Mark | went
into operation ahead of U. S. systems because of a Cath-
ode Ray Tube storage device invented by Manchester
University's F. C. Williams as an elegant solution to the
problem of storing computer data. It was the first comput-
er in the world to be offered for commercial sale—
marginally ahead of the Univac in February 1951. Its
Williams Storage Tube technology, incidentally, was also
licensed to IBM, which used it till the advent of core

The Manchester group

memory. Most recently the group’s MU5S was the principal
design influence on the ICL 2900 series launched in Octo-
ber 1974 and developed at ICL's West Gorton factory.

A landmark machine was the Atlas computer developed
by the university in collaboration with Ferranti. When it
went into operation in December 1962, it was the most
powerful computer in the world—roughly four times more
powerful than a contemporary IBM 7094. Begun in 1956,
the 48-bit machine was designed to meet the then-unique
combination of requirements of high-processing speed |
(then considered a cycle time of 1 microsecond), multi-
user capability, and the attachment of a large number of
peripherals. The techniques developed to meet these
objectives were landmarks in computer architecture, engi-
neering, and programming.

Key micro-architectural techniques in the Atlas included
instruction pipelining and memory interleaving. The
macro-architecture was influenced by the development of
virtual memory and paging, while the software world
gained the concept of the operating system.

Now the Manchester group is embarked on the MUBG,
a 64-bit general-purpose super-minicomputer that will fill a
performance slot between DEC's VAX 11/780 and
Prime’s model 50 computers. The emphasis will be on the
efficient use of high-level languages and a high communi-
cations capability. Future performance increases, says
Edwards, will come from parallel processing. Under way is
a data-flow computer project to solve the software prob-
lems of loading multiple processors. -Kevin Smith

manufacturers will be making basically architectural
decisions in the future if the computer makers let them.
“But they can’t figure out our future programs, because
that’s not the business they’re in,” says White. “The
result is they will lock us into semiconductor instruction
sets, making our decisions for us.”

The impact of this problem varies, of course, with the
size and positioning of the computer companies. Most
mainframe manufacturers and the largest minicomputer
vendors —DEC, HP, TI, and Data General —have in-house
semiconductor facilities to develop what they need. And
others will have to follow—or at least set up a joint
development effort with a semiconductor company.

Marriages in the making?

Dan Robinson, general manager of National Semicon-
ductor’s Computer Products group, foresees “marriages
between computer houses and semiconductor houses.
Most computer companies have a lag in hardware tech-
nology —they don’t have the tools or packaging tech-
niques that 1BM put into the 4300.”

National Semiconductor is practicing what it
preaches. It has begun design work on an ECL gate array,
primarily to meet the needs of its Large Computer
Systems division, Chueh says. Although the subsidiary
of a semiconductor house, the Computer Systems divi-
sion has up to now been purchasing most of its ECL from
outside National.

Control Data, which already follows the joint develop-
ment route, will do more joint work, according to Vacca,
especially because of what he sees as a manpower short-

Electronics /May 24, 1979

age. “At the same time as the semiconductor industry is
grappling with the large problems of VLSI, they’re short
of people,” he says. “Together we can make a team and
the computer companies can take part of the responsibil-
ity. We're at a point where no one group can carry the
thing to the product stage.”

To the smaller computer companies, such joint
ventures—or complete business mergers—may be the
only road to survival. Without such arrangements, the
smaller companies must wait for second-sourced parts or
gamble on new technologies.

Doug Powell, director of strategic marketing for
Motorola Semiconductor’s Systems division, agrees that
the industry is “crashing the technological barrier as it
puts memory and processor on a single chip.” The result
is a “changing industrial environment that’s as clear to
see as a freight train at night. It will cause a realignment
of the computer and semiconductor industry and encour-
age more people to work with other people.”

But he warns that semiconductor houses have to be
careful about which products result from such joint
efforts. “We work closely with the computer houses but
the computer companies don’t work closely with each
other. Therefore we have to be careful we don’t develop
what in essence is a custom part for one company.”

Some of the larger computer companies have also
noticed this attitude of the semiconductor companies and
say that as a result they have to develop their own
semiconductors in order to use LSI for logic circuits.

“We've lost the attention of the semiconductor indus-
try,” says Barry Borgerson, director of research and
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Although many in the computer industry are concerned
with how best to protect their architectural freedom while
at the same time exploiting large-scale and very large-
scale integrated circuits, some are already worrying about
what's next.

“What do you do when silicon won't do anything eise
for you?"' asks Steve Nelson, a senior logic design engi-
neer at Cray Research’'s manufacturing headquarters in
Chippewa Falls, Wis.

In earlier generations, simply moving from one circuit
technology to another—from vacuum tubes to transistors,
for instance—resulted in a dramatic improvement in
computer performance. But as Nelson notes, the operat-
ing speeds of supercomputers such as the Cray | are
approaching the theoretical limits of silicon—and of the
speed of light itself.

“We may only get another 50% improvement in speed
out of silicon, and that's not much compared with the
orders of magnitude we've seen with earlier technological
steps,” the 30-year-old electrical engineer says. In his
opinion, in fact, designers may be facing a dry spell.
“We're in a lull—our demands are beyond silicon, and
other technologies such as galiium arsenide or Josephson
junctions aren't ready yet."

Running out of silicon?

The solution, then, will simply have to be mere innova-
tive architectures. “‘We'll probably be forced to go to
multiprocessors,’” he says.

But multiple processors imply more control, and control
means software. Nelson, a veteran of three years of hard-
ware design at Sperry Univac and three years of systems
software work at Bell Telephone Laboratories, says others
should get a similar mixture of experience and training.
“To design the right architecture today, you have to
understand software.”’

technical planning at Sperry Univac, Blue Bell, Pa.
“We've had to get into the semiconductor business for
survival.” Univac has constructed a wafer fabrication
plant at Eagan, Minn., and there and at its corporate
research facility at Sudbury, Mass., is developing gate
arrays in both ECL and Schottky TTL, as well as a variety
of device technologies including C-MOS on sapphire and
gallium arsenide.

Similarly, NCR Corp., Dayton Ohio, has opened three
microelectronics facilities, and Burroughs Corp. operates
semiconductor programs.

DEC has already in effect put its PDP-11/34 minicom-
puter on a single board thanks to a custom-designed chip
set made in house. Called the LSI 11/23 [Electronics,
March 15, 1979, p. 88], the computer shares the control,
arithmetic and logic, and memory management func-
tions of the micro-architecture among a three-chip set.
DEC is also quietly at work on a custom Schottky TTL
gate-array chip that will be useful for shrinking larger
members of the PDP-11 line, insiders report.

Data General, which already makes its microNova
microprocessor in house, early this year unveiled an
upgraded version of the microprocessor. It forms the
basis of a new product family that boasts triple the
performance of the previous products and occupies one
third the space [Electronics, March 1, 1979, p. 182]. And
Carl Carmen says they are exploring gate arrays as well.

Thanks for the memory

Although the changes in logic circuits are promising
the biggest alterations in the way computers will be
engineered tomorrow, the most fundamental changes in
computer architecture to date have been a result of the
evolution of semiconductor memory during this decade.
And the semiconductor memories have infiltrated
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computer structure in a number of places, often replac-
ing more costly logic circuits:
= Affordable and fast read-only memories and program-
mable ROMs have encouraged the widespread use of
microprogrammed computers, replacing hard-wired
logic with so-called soft architectures.
® Fast random-access memories (RAMs) have replaced
flip-flop circuits as registers, allowing architects to
increase the number of registers used in a computer and
easing the user’s programming task.
® These same memories also make registers wider, wide-
ning data paths and improving machine throughput.
® Pipelined micro-architectural structures that provide
various performance improvements take advantage of
the fast RAMs, using them as buffers in the pipeline.
® Fast bipolar RAMs are also entering memory cache
units designed to limit the number of accesses to main
memory and thus speed up the machine.
= Also, of course, main memory, once the most precious
commodity in a computer, is now relatively inexpensive.
And as the memory parts become faster, denser, and
even less expensive, their use will continue to increase.
This increased use of memory is most noticeable in the
main memory area. An IBM System/370 model 148
mainframe, for example, was limited to 2 megabytes of
memory, which in 1976 sold for $170,000 a megabyte.
The 4341 processor introduced this past January to
replace it can support as much as 4 megabytes of memo-
ry. And the memory sells for just $15,000 a megabyte.
The shifting memory has had an impact on more than
just hardware. “The new silicon is buying us more flexi-
bility in software design,” says Prime’s Poduska.
For example, the higher-level languages that users
find more efficient require more hardware. But the new
larger memory, Poduska says, lets the computer absorb
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the approximately 20% storage penalty inherent in the
use of those languages.

The additional main memory serves no useful purpose,
however, unless it can be addressed—a problem that
influenced a number of the recent macro- and micro-
architectural changes.

A case in point is the 16-bit address so popular in
minicomputers. It can obviously address only 2'¢, or
65,536, bytes of memory. Although that was thought to
be enough in 1969 when DEC’s PDP-11 computer was
introduced, DEC and other manufacturers were cha-
grined to discover several years later it was inadequate.

Memory mapping

One solution would be to increase the length of the
address, but that entails a reworking of the macro-
architecture that would make it incompatible with
previous machines. Instead, most vendors in recent years
have changed the micro-architecture to handle memory
mapping. Because this change in the micro-architecture
maps the macro-architecture addresses into new
addresses usable by the computer’s memory, a user need
not change the addresses in his programs —the machines
are compatible. Continuing to use DEC as an example,
the PDP-11/70 introduced in 1975 is a 16-bit computer
compatible with the addressing scheme used by the rest
of the PDP-11 line. But because of memory mapping, it
can reference up to 2 megabytes of main memory instead
of the previous limit of 64 kilobytes.

To further buffer users from the physical limitations
of a computer’s memory, virtual memory schemes have
been used. By integrating the management of the main
memory with that of such peripheral memory as disk
drives, the virtual memory system lets each user of the
computer think he has more memory than the machine
physically holds. Although controlled by a computer’s
operating system software, virtual memory requires a
computer’s architecture to be modified to support it.
Some of the most dramatic new computer architectures
to surface in recent months owe their uniqueness to how
they approach memory addressing and virtual memory.

Why a 32-bit address

One primary reason why DEC’s VAX 11/780 macro-
architecture went to 32 bits for its basic instruction and
address length, for instance, was to enlarge the amount
of memory that could be referred to [Electronics, Nov.
11, 1977, p. 36; July 6, 1978, p. 98]. Since 32 bits can
form over 4 billion different addresses, users can refer-
ence their data without wasting the time involved in
mapping or memory segmentation management tech-
niques. At the same time DEC coordinated the design of
the virtual memory software with the design of the
micro-architecture, adding features to the hardware to
facilitate the translation between a virtual address and
the physical storage address. The most significant of
these additions occurs in the address translation hard-
ware, in which a set of processor translation caches made
of high-speed RAMs store the translation of the most
recently referenced address. This makes access to memo-
ry faster since frequently used locations in memory can
be referred to directly.
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Although the macro-architecture uses a 32-bit address
length, the micro-architecture uses a 30-bit address,
permitting up to 1 billion bytes of memory to be used.
Currently, only 2 megabytes of main memory are offered
with the machine—and if the programmer addresses
more memory, the virtual memory software stores the
extra information on disk drives. But this combination of
macro- and micro-architectural planning gives DEC the
freedom to increase the amount of memory physically
offered with the VAX 11/780 without affecting the
user’s programming. The 32-bit architecture also
provides higher arithmetic accuracy and offers new data
type and instruction flexibility.

Similarly, a larger 28-bit address in the HP-300
macro-architecture [Electronics, Oct. 12, 1978, p. 39;
Feb. 1, 1979, p. 108] lets users address some 270 mega-
bytes of memory. In its micro-architecture, a 24-bit
address allows up to 16 megabytes of hardware main
memory to be added, although the product is currently
sold with a maximum of 1 megabyte of memory. Once
again, architectural planning leaves room for future
memory expansion without forcing the user to repro-
gram the computer.

The System /38 example

An example of how changing the memory addressing
can affect users is the System/38 small business system
from IBM’s General Systems division. Designed to
replace the popular, but aging, System/3, the System/38
is sold with software to help a user move prograins
written for the System/3 to the System/38’s instruction
set and macro-architecture. The company emphasizes
this conversion capability, but IBM insiders concede the
System/38 has a radically different architecture [Elec-
tronics, Nov. 9, 1978, p. 81; March 15, 1979, p. 105].

Once again, a primary design consideration in the
System/38 was the ability to address large amounts of
memory. So the IBM architects chose a 48-bit address
that can produce a staggering 281 trillion bytes of memo-
ry—some 16 million times more than IBM offers on its
largest System/370 mainframe. Also, as will be
discussed later, the System/38 has a new instruction set,
an expanded choice of data types, and a more flexible
memory management scheme.

System/38 project manager Brian Utley says IBM
attempted to make its macro-architecture a high-level
one, having “minimal bonds to the system’s physical
attributes.” The memory addressing illustrates this.
Although the macro-architecture can refer to a huge 281
gigabytes, the micro-architecture uses a 21-bit address
and currently supports just 1.5 megabytes in hardware.
Obviously IBM can add more storage as the price of
semiconductors comes down, but the macro-architec-
ture’s addressing should suffice for quite some time to
come, saving future users from converting their software.

Memory has also had a significant architectural
impact in the control portion of the central processing
unit. The improvements in read-only memories have
encouraged the widespread use of microcoded machines
since 1970. And with random-access memories becoming
as fast as ROMs, the trend is to put microcode in them to
make the design still more flexible. Microcode translates
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Time to rethink

While the movement in semiconductor technology to larg-
er scales of integration poses architectural dilemmas,
i some also see it as offering a unique opportunity.

“Designers typically scale down discrete designs to fit
large-scale integration,” says E. David Crockett, program
manager for advanced computer systems at Hewlett
Packard Co.’s General Systems division in Santa Clara,
Calif. “But if | can put 10,000 gates on a chip, it's time to
‘ reexamine the architecture.”

“Perpetuating the existing designs isn’t bad unless that
blinds you to other ways of doing things,”’ says Crockett, a
17-year veteran of the industry. Too many designers today
“view the new technology as just another pass at their
existing designs rather than an opportunity to rethink
things” —and Crockett has had the opportunity to super-
vise many designers. Like many others in the business, he
started his career at IBM. After eight years there, he left in
1970 to work at Computer Synectics Inc. of Santa Clara
and later at Memorex Corp. He joined Hewlett-Packard
Co. in 1972 as department manager for systems manage-

ment and was named research and development manager
at the General Systems division in January 1976. He
assumed his current position somewhat under two years
ago, in September 1977.

Rather than worry about the ability to assimilate the
rapid rate of change he has seen in the industry, Crockett
seems to revel in it. “This is the most exciting period of
time I've ever seen,” he declares.

the instruction set used in the macro-architecture into
the control signals understood by the hardware in the
micro-architecture. Placing the microcode in RAM
control storage instead of the ROM makes it easier to
change the micro-architecture without affecting the
macro-architecture. Such machines are therefore viewed
as having a “soft” architecture.

“There’ll be a lot more of these soft processors in the
next five years,” predicts Aaron H. (Wes) Wester, a
product manager at the Computer Systems division of
Texas Instruments’ Digital Systems group. “They offer
standardized hardware that can still be customized.”

Microcode at IBM . . .

IBM exploited the microcode concept in the design of
its 4300 low-end mainframe computers [Electronics, Feb.
15, p.85]. The estimated $200 billion investment in
software for the System/360 and /370 mainframe
computers creates an inertia that ties 1BM’s Data
Processing division hand and foot to macro-architecture
compatibility—a problem the General System division
chose not to face in its radically different System/38.

“The objective of the 4300’s Extended Control
Program Support/Virtual Storage Extended mode of
operation was to improve the machine for VSE control
programs while not changing the interface the user
sees,” says Cordero of 1BM’s Systems Products division,
which manufactures the 4300 machines. Cordero, who
supervised the three-year development of the 4341, adds
that “that kind of architectural flexibility required flexi-
ble hardware. That implies a significant amount of
control store.”

So where some low-end System/370s had only 32
kilobytes of control store, the new low-end model 4331
has 128 kilobytes of control store and borrows an addi-
tional 16 kilobytes of main storage for its microcode.
The more powerful 4341 has a total of 56 kilobytes of
control store and borrows 108 kilobytes of main storage.

If imitation is the sincerest form of flattery, then 1BM
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must be busting its buttons. Not only has the number of
companies that emulate its macro-architecture doubled
in the past year or so, but most of them do it with
microcoded machines.

. . and elsewhere

National Semiconductor Corp. of Santa Clara, Calif.,
has two sets of machines that run IBM software. Its
San Diego Large Computer Systems division manufac-
tures mainframe style computers that are marketed as
the Advanced System line by Itel, the San Francisco-
based leasing company. Heavily microcoded, these
machines emulate the larger members of the IBM/370
mainframe line.

Last year, National’s Computer Products group intro-
duced its minicomputer-style System 400 [Electronics,
May 11, 1978, p. 81}]. Oriented around a bus, the System
400 consists of multiple 32-bit microprogrammed
processors made from eight National IDM2901A bit
slices, functioning either as an instruction unit or
input/output processor, a special microprocessor-based
service processor, and up to 16 256-kilobyte memory
modules (Fig. 5). As Daniel N. Robinson, director and
general manager of the group points out, such an archi-
tecture is totally dependent on the available chips. “The
400 is a totally writable control store. That would barely
have been possible to do 5 years ago and impossible to do
8 to 10 years ago.”

Magnuson Systems Inc. [Electronics, May 25, 1978,
p. 93] also uses a heavily microcoded, bus-oriented
machine. Notes Carl Amdahl, architect of the system
and the company’s vice president of engineering, “Our
architecture is the best to maintain compatibility
because of the ability to add hardware easily to the bus
and easily microcode the machine.”

Semiconductor memory in the form of high-speed
registers has also had a direct influence on the various
levels of architecture. Because fast RAMs could replace
more expensive flip-flop circuits for this function, the
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No free lunch

“People are misdirected into thinking computer architec-

ture is a free game—but it isn't,”” states Gene Amdahl.

The architect of IBM's System/360, Amdahl is now chair-

man of the Sunnyvale, Calif., manufacturer of IBM-

compatible computers that bears his name. He feels more

companies should follow his lead in adopting the IBM
‘ System/360 and 370 mainframe computer macro-archi-
tecture as a standard and in designing hardware architec-
tures that can runiit.

For all his involvement with the IBM System/360,
Amdahl admits it is “‘clearly not an optimal architecture."’
But, he says, "‘Architecture does not exist for the sake of
architecture. It is first and foremost an activity to satisfy
| the needs of the users who will buy the machines.” He

draws an analogy with the early days of electricity when

each utility company had its own plug configuration, volt-
age, and frequency in an effort to maintain a monopoly.

“I've yet to find a case where monopoly is in the best

interest of the consumer,”” he says.

Just as the country’s electric utility system was stan-
dardized, Amdahl feels the computer industry has
“reached and exceeded the point where we need a stan-
dard. As it is now, we can't change architecture much
because customers can’t afford the software change.
Even IBM can’t change it much.”” And Amdahl's philoso-
phy is *‘if you can’t change —adopt.”

In his opinion, the fact that so many companies have

followed his lead into the IBM-compatible field is evidence
that companies can compete successfully even if the
highest layer of architecture is standardized. ‘‘There is
more opportunity where there exists a broad market that’s
accessible. And the need for enormous resources is less if
you deal in a market where you don’'t have to make
everything a customer needs,” he says.

Nor will such architectural standardization cause the
technology to stagnate, Amdahl predicts, because addi-
tional features ‘‘that are attractive to the marketplace can
be added to the standard.”

“Everybody benefits from such standardization,” Am-
dahl concludes. ‘“The only one who doesn’t benefit is
somebody who decides not to participate. | think that
standardization’s inevitable."”’

ll

number of registers could be increased. In computers
designed for multiprogramming, for example, multiple
general-purpose registers permit faster context switch-
ing. When programs are switched, the contents of the
register set need not be saved in main memory and
reloaded with the contents of the new job. Instead, each
program is assigned its own set of registers.

Pipelining approaches

Pipelining is another micro-architectural technique
that owes its current popularity to the shifting semicon-
ductor price/performance curve. The pipelining tech-
nique lets one instruction be fetched and decoded while a
previous one is being executed. Instruction pipelines can
become a hindrance, however, when the program
branches to an instruction other than the next one in
line. To circumvent this, parallel pipelines are used —one
for the current instructions and others for the most likely
branch instructions. As Prime’s Poduska notes, “With
cheap registers, there’s no reason to stop at just two
pipelines.”

This pipelining approach was used by IBM in 1977 in
its top-of-the-line 3033 mainframe computer. Similar
architecturally to the System/370 model 168, the 3033 is
an example of how a change in such micro-architectural
details as the pipeline and memory cache can speed up a
machine without affecting the macro-architecture. As
seen in Fig. 6, the three sets of instruction buffers in the
3033 can each hold four double-word instructions,
whereas the two sets of instruction buffers in the model
168 held only two instructions each. Similarly the oper-
and address and operand register sets in the 3033 are
three times larger than in the 168. As John S. Liptay,
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senior engineer at IBM’s Data Systems division in Pough-
keepsie, N. Y., notes, the register size could be increased
because IBM was able to “get a lot more complex func-
tion essentially free,” by making use of more modern
semiconductors.

Data General improved the performance of its Nova 4
line by using a high degree of pipelining, Carmen notes.
Up to 16 instructions can be prefetched into the pipeline
for decoding by the so-called micro-engine while another
instruction is being executed. A big advantage of using
this technique is that it “permits us to achieve higher
throughput without having to change the circuit family
we’re using,” Carmen says. And not changing circuit
families “saves us the expense of retooling with new test
equipment both in the factory and in the field.”

Richard Chueh of National Semiconductor’s Large
Computer Systems division.says that the availability of
registers also allows designers to include wider data
paths in their micro-architecture. “Each data path
means another register. But since registers are cheap
today you can implement wider data paths.” Besides
speeding the transfer of data within the machine, the
wider data paths “let you replace logic with memory,”
Chueh says. “Instead of doing an operation on 8 bits at a
time and having logic keep track of where you are, you
can do operations on 64 bits at a time.”

Once again, several recent computer systems are
excellent examples of the widening of the data paths.
IBM’s 4341 has 64-bit-wide data paths when the older
370/148 had only 32-bit paths (Fig. 7). Perhaps the
most extreme example of the use of registers is Control
Data’s Cyber 203 supercomputer. Designed for high-
speed processing of large arrays of numbers, the Cyber’s
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micro-architecture includes a bank of 256 general-
purpose registers [Electronics, Feb. 1, 1979, p.42].
Configured as duplicate banks, this register file can
perform two read and one write operation in a single
20-ns clock cycle.

But National’s Chueh points out that the limited
supply of fast RAM registers is also an example of how
the current relationship between the computer and semi-
conductor makers is not working as well as it either
should or could. “Semiconductor houses are only inter-
ested in high-volume parts” and feel registers are not
used in large enough quantities, Chueh says. “But,” he
adds, “the semiconductor makers don’t realize the
importance of the registers to computer architects. The
registers are what determines the cycle time of the CpU,
and if they’re not fast enough, they can be a bottleneck.”
In fact, he says, they are so important, *“I"d be willing to
pay anything for them.”

As a result, Chueh notes, many mainframe manufac-
turers have begun manufacturing such parts in house.
Even National Semiconductor was slow to move. It
decided to build fast register chips only after its Large
Computer Systems division asked for them, he says.

Cache for speed

Another micro-architectural element that has felt
memory’s impact is the high-speed cache memory that is
inserted between the somewhat slower main memory and
the cpu. “There has always existed an imbalance in
speed between the CPU and the memory,” Chueh says.
Engineers have gotten around the problem by using
memory interleaving and instruction pipelining and
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prefetching. These architectural techniques “all cost
logic,” as Chueh notes, but now fast memories can
improve speed by putting cache between the memory
and the CpPU.

Prime raised its top of the line with the model 750,
introduced in January [Electronics, Jan. 18, 1979,
p.- 174]. A major architectural contributor to the
improved performance was 1.6 megabytes of cache —
some four times as much as was used in the earlier model
400. Prime’s Poduska sums it up: “We’re throwing sili-
con at problems.”

Similarly, cache memory helps 1BM’s 4341 processor
outperform the older System/370 model 148. The 4341
has an 8-kilobyte cache memory, the first time such a
small IBM mainframe used the technique.

As may be apparent, many of the newer computer
architectures discussed here amalgamate several of the
micro-architectural techniques prompted by semicon-
ductor technology. Some additional new architectures
also illustrate how these various elements can be melded
into improved machines.

Burroughs Corp., for example, unveiled its 2900 and
3900 machines earlier this year to replace its older 2800
computers [Electronics, March 15, 1979, p. 16]. Collec-
tively called the 900 series, the new machines have up to
five times the performance of the older 2800, at only a
27% increase in purchase price while using about half
the power and half the space of the previous units.

Although supporting the same software as the 2800,
the 900 series has an entirely different micro-architec-
ture, which Burroughs describes as “micro-modular
concurrent.” As seen in Fig. 8, the CPU is configured
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from eight different processing elements operating in

parallel:

® The program module prefetches and decodes the

machine’s instructions.

m The process control module includes the microcode

control store and steers the execution of the operation.

® The execution module performs the operations.

® The memory access module performs data transfers.

® The data buffer acts as a cache.

® The memory control module coordinates memory

requests from the memory access module and the 1/0

processor.

® The I/0 processor moves data between main memory

and the peripheral devices.

m The data-link processors control the peripherals.
According to Robert Merrill, vice president and group

executive for Computer Systems group, the 900’s archi-

tecture includes separate control and data lines intercon-

necting the modules that operate in parallel to each
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other. “Such an architecture lets a machine operate
three to four times faster than the older model with the
same clock rate,” because the older architecture was
“too sequential and depended on one instruction follow-
ing another.”

A major contributor to making such a parallel proces-
sor architecture possible in a small-scale mainframe was
the price/performance of semiconductors. “The bit slice
and advanced Schottky transistor-transistor logic were
certainly important in reducing the costs of this
approach,” Merrill says.

Additionally, the use of microcode “lets us partition a
problem into concurrent problems that can be done in
parallel,” Merrill says. He explains that part of this
results from study begun by Burroughs in 1968 to find
out what type of program code was being executed by
customers and where concurrent operations could
improve performance.

The availability of high-performance semiconductor
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7. Stable facade. Still compatible with System /370 computers like this 148 (a), IBM’s new 4341 (b) processor has a new micro-architecture.
Cache memory has been added, the data path widened, main storage doubled, and a special power controller attached.

126 Electronics /May 24, 1979



DATA
PREPARATION
MDDULE

PROCESS
PROGRAM ADDRESS 00 e
ROGRA DOUL EXECUTION
mobule [— 1 Bufrrer [~ ™ uncLuping [~ mobute [ ™ i
CONTRDL
STORE)
1
i |
] |
| | SOURCE AND
DESTINATION
l | DATA z
| : BUFFERS 2
l MEMORY ACCESS MODULE LT DATA-LINK
OUIRUL, PROCESSDRS
| I PROCESSOR
:

T T T
I
I
|

MEMDRY CONTRODL
MODULE

MEMDRY
MODULES

_ DATA FLDW

-— — CONTROL FLDW

8. Parallel structures. Eight different processing modules make up Burroughs' new 900 series computers. Since they can all operate
concurrently, this micro-architecture permits the 900 to operate faster than earlier models with the same clock rates.

logic families has also helped engineers at NCR Corp.
design an unusual architecture. The Dayton, Ohio-based
firm went to a bus-oriented design in its Criterion series
mainframes in 1976 [Electronics, May 13, 1976, p. 38].

A bus in a mainframe

Using a single bus to transmit both control signals and
data between the various portions of a computer is a
common micro-architectural technique among minicom-
puter designers. It is unusual in larger —and faster—
machines, however, because the shared bus can seldom
operate at a high enough speed to keep up with the CpU.
But the bus has its advantages in that each element of
the computer operates independently, making the config-
uration flexible and later upgrading easier.

So NCR designed a high-speed bus. Called the Internal
Transfer Bus, it is 32 bits wide and operates at 72
megabytes per second. As Thomas Mitter, program
manager for large EDP programs, says, “The bus had to
have a fast cycle time in order to distribute informa-
tion,” and the availability of fast emitter-coupled logic
circuits to drive the bus lines “gave us the confidence to
go to a bus design.” Apparently it has worked. When the
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firm introduced its new top-of-the-line 8600 processor
last year [Electronics, Dec. 7, 1978, p. 44], it was able to
double the processor speed (from 56 ns to a cycle time of
26 ns) and still use the same bus design.

As can be seen in Fig. 9, the NCR 8600 also makes
use of a number of the other micro-architectural devices
mentioned so far, besides adding some special twists of
its own. Microprogramming is heavily used to interpret
the instruction set of the macro-architecture, enabling
NCR to provide 8600 users with as many as three differ-
ent operating schemes in what it calls “virtual
machines.” These three modes of operation each run
with a separate set of microcode, which in turn is
dedicated to efficiently running programs written in
Cobol, Fortran, or NCR’s own VRX language. Although
most machines these days can understand more than one
programming language, they do not contain separate
microcode to optimize the performance of these
programs the way the NCR machine does.

Cache memory is also included in the 8600 design to
speed up memory access. An unusual aspect of the
8600’s memory management hardware is the addition of
an address translation buffer to hold the most recently
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9. Bus-oriented. Unusual among mainframe micro-architectures is NCR's bus-oriented 8600, based on the 32-bit wide, internal transfer bus
that operates at 72 megabytes per second. Extra registers aid in address translation and cache memory improves performance.

used virtual address. Once again, the use of an extra
memory element improves performance by shortening
the time it takes to access memory repetitively.

Compared to the changing micro-architecture of the
hardware, the macro-architecture of the uppermost layer
seems almost static. And computer engineers intend to
keep it that way —especially for big mainframes.

“We don’t see the macro-architecture changing much,
except in an evolutionary way,” says Tom Mitter of
NCR, echoing the sentiments of many in the industry.
“Particularly from the point of the view of the user, to
migrate to a new architecture would be traumatic.”

Room at the top

But this not to say that the macro-architectures are
stagnant. “Certainly we will add more and more
features,” Mitter says. “It’s like having a house—if you
want other things, you add rooms.” NCR’s 8600 comput-
ers are excellent examples of that. Where the older 8500
machines have 71 instructions and operate in NCR’s
VRX or Cobol programming languages, the 8600 has
105 instructions and can operate in Fortran as well.

IBM took the same evolutionary approach with its
4300. Compatibility with the existing System/370
instruction set is provided by the Extended Control
Program Support in System/370 mode. But extra
features, including a new virtual memory system, have
been added and are available under the new Disk Oper-
ating System/Virtual Storage Extended mode of opera-
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tion. IBM will not specify how different the instruction
set is, however.

“The higher up you get in the performance level, the
harder it is to change the macro-architecture,” says
Univac’s Barry Borgerson. “Several large computer
companies started programs to develop sophisticated
new architectures and canceled them because they
discovered the conversion costs would be too high.”
Although he did not specify, two companies come to
mind. IBM canceled its so-called “Future Systems” in
March 1975, and Univac canned its project Roanoke in
the spring of 1977.

But as already mentioned, the past several months
have brought several macro-architectural surprises from
smaller computers. “There comes a time when you have
to break with the past and get a fresh start,” says HP’s
David Crockett (see “Time to rethink,” p. 122).

Fresh starts

A primary reason for making such a fresh start is to
produce a computer that is easier to program and use. So
although HP based the architectural design of its HP-300
on the current HP-3000 series of computers, much of the
older 3000 software cannot be used on the new machine
because several fundamental macro-architectural fea-
tures are different. Crockett says that at least half of the
3000’s instruction set was replaced with new instruc-
tions. What the architects did was remove infrequently
used instructions and substitute new ones that simplified
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Computers designing computers

As more and more of the computer architecture is placed

on the semiconductor chip, more sophisticated design

techniques are needed. To most computer companies

that has meant computer-aided design. Almost all

companies today have some sort of program to automate

and therefore shorten the design process. Perhaps even
| more significant is the error reduction that design automa-
tion provides, because once a design is on a chip it is
difficult to change.

Many in the industry agree that IBM appears to have the
most sophisticated design automation system. The elabo-
rate system is used to design the metal interconnect layers
for its gate-array master-slice chips. The packaging
scheme places up to nine of these logic chips on a single
23-layer ceramic carrier, which are then placed on 8-layer
cards that plug into 16-layer boards. The automated
design system is also used to lay out the metal intercon-
nections on these elements.

Installed at some 25 |BM facilities worldwide, the
approach enables designs from one location be trans-
ferred to another location where they can be integrated
into a larger system. Once the design is complete, the
plans are communicated to the manufacturing facility
where a computer-driven electron-beam tool is used to
write the patterns on the chips.

The first step in this process is the entry of the logic
design into the computer either in list form through an
alphanumeric terminal or as a logic diagram through a
graphics terminal.

The designers then partition the functions between
chips. The computer, using a set of software tools, simu-
lates the logic to check if it does in fact perform its
intended functions as it should. Then it automatically
maps the logical design into a physical chip layout. As
soon as it reaches this point, the computer checks to
make sure that the circuit complies with applications rules
such as fan-in and fan-out limits.

Another program determines the exact placement of
each circuit on the chip with the goal of minimizing inter-
connection lengths and maximizing the probability of find-
ing paths for all the interconnections. A separate wiring
program then lays out the actual interconnections, as
shown in the photograph on the left. This program also
makes electrical checks to assure that voltage drops are
within limits, as shown in second photograph. Should this
program be unable to route an interconnection, the
designer can manually intervene.

Now, additional checks are performed to make sure the
resulting chip layout conforms to the fabrication technolo-
gy's geometric parameters. As the physical layout of the
chip becomes final, the computer begins generating test
patterns. It determines the pattern of input stimuli and the
expected outputs. Should the chip incorporate the internal
registers of IBM's Level Sensitive Scan Design [Electron-
ics, March 15, 1978, p. 108], it will also prescribe the data
patterns to be put in and the expected output.

Finally, after the design is validated once again, it is
transmitted to the manufacturing facility.

programming, such as instructions that can operate on
strings of characters.

The HP-300 also uses a split stack, instead of the
single stack the HP-3000 offered, making management
of the stack easier. The earlier 3000 architecture permits
only data to be stored in virtual memory, thus limiting
the size of the programs themselves. To give program-
mers more flexibility, the HP-300 lets them store both
programs and data in the variable-size virtual memory.

Whereas the older unit was basically a 16-bit
machine, the 300 has a 32-bit architecture. Crockett
notes that provides room for future growth. “Currently
the HP-300 has 16-bit data paths, so there’s room to
slide in new hardware without affecting the user.”

Although in the design of its 4300 1BM’s Data Process-
ing division felt constrained to stay compatible with the
System/370, the General Systems division had more
freedom. It produced an entirely new architecture that is
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intended to insulate the users from future changes in the
hardware’s micro-architecture. 1BM describes the result-
ing System/38 as having a ‘“high-level object-oriented
architecture.” This means all data and programs are
stored as ‘“‘objects” whose internal format stops being
apparent to the user once the object’s characteristics and
initial values are defined. This is a departure from most
architectures, which require a programmer to keep track
of the type of data—decimal or integer, fixed or floating
point —being stored in a particular location.

Object advantages

It also simplifies the instruction set the programmers
must use. Instead of different add instructions for each
of the different data types, one numeric add instruction
is used in the System/38. It operates on whatever type of
data is in an object, with the machine handling the
necessary conversions and scaling between data types,
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lengths, and decimal positioning that arc normally
handled by the programmer.

Also breaking with the past to provide a more flexible
and easier-to-program computer was Digital Equipment
Corp. As already mentioned, its VAX 11/780 was a
radical departure for the leader in 16-bit minicomputers.
To begin with, the 32-bit addressing discussed earlier
gave programmers the ability to directly address up to 4
billion bytes —some 62,000 times the previous limit.

There were also major modifications to the instruction
sct, to take advantage of the flexibility and incrcased
precision 32 bits provides. Operations in the PDP-11 are
primarily performed in a stack, but the VAX provides
multiple-register, memory-to-memory data manipulation
methods, and a number of indexed addressing modes as
well. Floating-point arithmetic hardware was added to
the micro-architecture, giving programmers the preci-
sion of 64-bit numbers. As data is now 32 bits wide, all
the machine’s data types could be extended and new ones
such as packed decimal strings, character strings, and
variable bit fields were added for programming case.

It seems the architectural activity at the low end will
continue. For example, Sperry Univac is planning a
clean sweeping away of the past at its newly acquired
minicomputer operation in Irvine, Calif. According to
Ken Lamb, manager of processor developing, 4 machine
due out next year will have “a brand-new innovative
architecture,” although he won’t reveal details.

Debating room

There is debate in the industry over whether there is
room for any more macro-architectures.

Promising improved reliability, Tandem introduced a
new architecture with its Non-Stop system in 1975.
Today, architect Katzman says there’s still “absolutely
room for new architectures. The question is are you
providing a capability that’s not available.” The basic
market for Tandem’s multiple-processor redundant
backup systems, Katzman obscrves, “‘is for new applica-
tions that were never automated before, not as replace-
ments for existing computers.” Thus the software
compatibility pressure is not as great, he says.

Data General’s Carl Carmen says therc are actually
two different types of machines on the market: gencral-
purpose computers and integrated “hardware-software
systems where all the user sees is a high-level language
interface such as Cobol or Basic.” Since such high-level
languages are almost by definition consistent across vari-
ous macro-architectures, this second type of machine
could be varied architecturally. But with a general-
purpose computer the user sees the instruction set, so any
macro-architectural change will show up immediately as
a change in the instruction set.

Carmen admits that to change such a general-purpose
computer, “customers would have to see many benefits
and positive attributes to justify the disruption such a
change would cause.”

Gene Amdahl, renowned as the architect of the IBM
System/360 and later as the architect of the Amdahl
Corp. plug-compatible machines, agrees that any future
macro-architectures “must be perceived by the users as
the architecture of the future. They must look worth-
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while enough for the customer to make the enormous
investment in the costs of conversion™ (sec “No free
lunch,” p. 123).

But he doubts such a dramatic change will take place.
Instead, he proposes standardizing on the most widely
used architecture around—iBM’s System/370. He
concedes the “System/360, /370 architecture is clearly
not optimal by any stretch of the imagination.” But still
it is used by some 85% of computer users today, Amdahl
estimates, and he says the world should “wake up and
recognize that there ought to be a world standard and
not an 1BM standard. They should take steps to ensure
that the standard is set by some organization, and not
subject to change by one company whose interest is to
dominate the market. Until then, one company, practi-
cally speaking, will have the whole cake.”

Theoretically speaking

With the debate over the need for new architectures,
the research work goes on. This often results in confusion
between the universities and the industry, however, since
the work being done at the universities is not immediate-
ly applicable to industrial problems.

“The question the industry must cxamine is how to use
the technology in the best way to move forward and
remain compatible with the existing software base,”
Borgerson notes. “If you look at the situation with those
constraints, it’s less interesting than the question people
at the universities examine, which is how to usc new
technology in general.” But he sees such pure research as
necessary. “The universities come up with some good
ideas. And some of these we can apply as we evolve our
compatible architectures.”

Much of the work today is being done on managing
multiprocessor systems. Although several attached
processors and multiple-processor computer systems arc
commercially available from companies such as IBM,
NCR, and Burroughs, they cannot share jobs or functions
between themselves. And they are not prevalent because
they cost twice as much as uni-processors yet do not
double the performance.

Still, the future of *‘functional multiprocessing is
exciting,” says DEC’s Gordon Bell. Current examples are
front-end communications processors and peripheral
controllers that by taking over these functions unburden
the CPU and increase its performance.

A multiprocessing example

Illustrative of this multiprocessing work is G. J. (Jack)
Lipovski’s research at the University of Texas at Austin.
The 34-year-old associate professor of clectrical engi-
neering is working with a team to build the Texas
Reconfigurable Array Computer (TRAC). Funded by the
National Science Foundation, this machine will demon-
strate the use of a Banyan switch as an economical
method of interconnecting multiple computers.

Functionally similar to the cross-point switch used in
telephone exchanges and in some computers today,
Lipovsky says the Banyan switch should be cheaper than
the crosspoint switch for interconnecting multicomputer
multimemory systems.

Another function that might be delegated to a special-
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“Many of the architectural ideas come out of the top
layers of architecture, the instruction set, the operating
systems software, and languages,” says Gordon Bell.
“The notion is to make anything you need to do [in
software] migrate into the hardware.”

Celebrated as the architect of the PDP-11 minicomput-
er, Bell has been involved closely in computer architecture
and engineering since he joined Digital Equipment Corp. in
1960 as manager of computer design. After a six-year
stint as a professor of electrical engineering and computer
science at Carnegie Mellon University in Pittsburgh, he
returned to DEC to the position of vice president of
engineering in 1972.

Although he considers himself more an administrator
than an architect these days, many in the field respect his
perspective on the industry. And the integration of soft-
ware into the hardware design— primarily as microcode or
firmware—is a trend he definitely thinks will accelerate in
future designs. ‘‘Operating system functions are now
| migrating into the hardware, and language functions will
follow,"” he says.

At the same time, Bell thinks the process of hardware
design is changing because ‘‘we’ve gone out of the era of
handbook engineering.”’ To work in this new environment,
he thinks hardware designers should study the techniques
used by the sophisticated software that equip today's
computers with capabilities such as multiprogramming

Learning from software

and virtual memory. ‘“We should learn from the way soft-
ware systems manage complexity,” Bell says, ‘‘because
once we put these concepts and functions into physical
structures, they will be a lot harder to change.”

Hardware designers have to be more careful as they
place more and more of their architecture onto silicon
chips, Bell concludes, because ‘‘our screw-ups tend to be
much more permanent.’’

ized processor in a multiprocessor system is the manage-
ment of the data base. As the use of computers grows,
the amount of information stored in them also increases.
Sophisticated software to control the access and organi-
zation of this data needs a lot of processing power. And
with the price of hardware dropping more and more
computer engineers are saying it now pays to devote an
entire processor to the job.

At the University of Florida, for example, Stanley
Y. W. Su, professor of computer and information
sciences and of electrical engineering, heads up the
Database Systems Research and Development Center.
The center is developing special micro-architectures
called Cellular Logic devices that associate a small
processing unit with each memory track of disk or tape
drive. In combination with these processing units, the
memory unit can look at its own contents and match
them with the requested item. Such a technique, when
perfected, will allow data to be accessed by referring to
its contents, not to an arbitrary address location. A
primary advantage of such a “content-addressable
memory” is that several users can access the same data
file in a variety of ways. Thus a single payroll file could
be accessed according to names, social security numbers,
or departments. Otherwise three duplicate files—each
arranged a different way —would have to be maintained.

This cellular data-base logic approach for data-base
management hardware is being released commercially
by ICL in its Content Addressable File Store System.
What the company describes as primitive Boolean logic
on each disk drive channel is programmed to perform an
associative search operation on a number of data fields
specified by the controlling search program. The associa-
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tive search operation checks each file’s contents for the
sought-after information. The high search speed stems
from the fact that the search electronics is replicated to
scan many disk channels simultaneously.

The fact that such innovative architectures are being
applied to special tasks allows computer users to take
advantage of them without reprogramming the applica-
tions. Systems operating software takes existing applica-
tion-program requests for input/output to disk drives
and routes them to the specialized data base machines
where they will be carried out.

Big memory consequences

And Gordon Scarrott, who heads International
Computer Ltd.’s Advanced Development Centre in Stev-
enage, England, says the new memory management
capability offered by such schemes will open up a whole
new realm of applications. For example, he says, “one
reason why voice-interacting computer systems have
been slow to develop is that computers have not been
worth talking to until now.” The reduced response time
achieved by the Contents Addressable File makes real-
time response “entirely practical,” he claims.

Frederic G. Withington, for long a computer analyst
with the research firm of A.D. Little, foresees such
multiprocessor arrangements as the principal computer
architecture by 1985. In a recently released report for
the Department of Defense, Withington predicts these
multiprocessor systems will become primarily bus-
oriented by the late 1980s or 1990. In this way computer
architects can best take advantage of the declining hard-
ware costs, he says.

One of the most fundamental pieces of architectural
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10. Departures. Two recent non—-von Neumann architectures are
International Computers Ltd.'s Distributed Array Processor, which
uses a square array of processor/memory elements (a) and Massa-
chusetts Institute of Technology's data-flow machine (b).

research being undertaken is that on data-flow comput-
ers. A data-flow machine is a total departure from the
von Neumann architecture that has been basic to all
computers till now (see *“In the beginning,” p. 113).

As envisioned at Massachusetts Institute of Technolo-
gy Laboratory for Computer Science, the data-flow
machine would have no single central processor. Instead
it would have a processing section with tens, hundreds,
or even thousands of processor units in it, each perhaps
the equivalent of a simple arithmetic and logic unit.
Instead of a shared random-access memory, there would
be a memory section with a large number of “instruction
cells,” each holding an operation code, the data operand,
and a destination address (Fig. 10). And in place of data
paths and storage registers, a packet-switching system
called an arbitration network would direct the output of
an instruction cell tc a processor unit.

Jack B. Dennis, the 47-year-old professor of computer
science and engineering and the head of the data flow
group, says the coming large-scale integrated logic
devices will make implementing such an architecture
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both easier and cheaper. “In our early machines we
might use only one or two types of processing units,” he
says. But with the economies of LSI, he projects units
with 512 to 2,048 processing units.

But thanks to the software inertia, such an architec-
ture would not replace the conventional general-purpose
von Neumann machine, at least not yet. “‘For data flow
to be most useful, existing programs in Fortran, PL-1,
and Cobol would have to be rewritten in something like a
new programming language that can take advantage of
the parallelism of the machine,” Dennis says.

Data-flow machines are also the subject of research at
Britain’s Manchester University, one of the bastions of
computer research since the beginning of the technology
(see “The Manchester group,” p.119). According to
David G. B. Edwards, the project will also help solve the
software problems associated with sharing the load
between all the processors in such an architecture. This
is important, Edwards says, because “all future perform-
ance increases will come from parallel processing.”

Another non—-von Neumann approach is under investi-
gation at ICL’s Advanced Development Centre in Steven-
age, England. Called the Distributed Array Processor,
the unit pairs a processing element with each block of
memory rather than separating processors and memory
as in the data-flow machines. These memory/processor
pairs are then arranged into a square array (see also
Fig. 10). Conceived by Stewart Reddaway, ICL has
already built a 32-by-32-element DAP and is now build-
ing a 64-by-64-element unit [Electronics, April 27, 1978,
p. 69] (Fig. 11).

In addition to operating on the contents of its own
store, each processing element can access information
from its immediate neighbors or elsewhere in the array
via row and column interconnections of the matrix
elements. All processing elements obey a common
program, but each can be instructed to ignore any
commands, thus providing a great amount of flexibility.
Programs to carry out complex tasks can be built from a
sequence of simple processor operations, and ICL has
developed a high-level language called DAP-Fortran for
the machine. This gives a straightforward way of
programming parallel operations, says Reddaway.

The challenges . . .

1)

“I've never seen so many challenges,” says Gordon
Bell, summing up the feelings of most computer archi-
tects and engineers today. “And these challenges exist
for one big reason—the price/performance range of the
components is opening up,” Bell says (see *“‘Learning
from software,” p. 131).

From circuit components to completed computers, all
hardware has decreased in price. opening up new ways of
building computers and ultimately systems. The multi-
processor and parallel processor arrangements being
implemented and planned are possible only because the
price of the processing elements have dropped.

But the rapid shift in semiconductor price and
performance makes it hard for computer engineers to
plan for the next generation of machines. In fact, the
rate of change is so great that some are finding it
difficult to cope—a reaction that in a larger context
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11. Future reallly. Stewart Reddaway, developer of ICL's Distributed Array Processor, is shown here with a pilot model consisting of a

32-by-32 array of microprocessors and memory that have been configured onto a set of 64 printed-circuit boards.

Alvin Toffler has dubbed “Future Shock.”

“We’re coping with the problem of future shock
during the development phase so that we won’t be caught
off guard when a product is finished,” explains Peter
Muller-Stoy, a department head at Siemens AG’s Data
Processing division in West Germany. This indicates
closer cooperation between the semiconductor and
computer houses because, Muller-Stoy says, this requires
products to be designed with not-yet-available compo-
nents in mind. A case in point is the 7700 series of
mainframes his company announced last year. These
units were designed for 64-K memory chips, although
such devices are not yet available in quantity. But Siem-
ens expects these chips to be available by the time the
computers arc shipped later this year. Similarly, the
current development effort is planned around a master-
slice array of LSI logic devices with gate delays as short
as 0.5 ns. Yet these Siemens-made semiconductors will
not be ready in volume until 1980.

Moreover, design tools are also changing, says Arlin
Lee, processor performance analysis manager for IBM’s
Data Systems division in Poughkeepsie, which manufac-
tures large mainframes like the 3033.

“There are a lot more options one has to deal with in
higher levels of integration. The circuits are more
complex and there is greater concern over the semicon-
ductor’s reliability and testability as integration
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increases.” As a result, he says, the design process
lengthens, and “the management of this technology
becomes horrendous.” A solution 1BM is leaning heavily
on now is computer-aided design (see *‘Computers
designing computers,” p. 129). “We’re doing more and
more with computers to aid the design and assembly
process and the trend will continue. More and more time
is spent today modeling a new system using computers.
Engineers are doing less breadboarding.”

. . . of greater freedom

While the design environment is changing, the rapid
pace of price declines among the components has
removed one of the fundamental engineering design
factors—cast. “Constraints are good things in that you
end up with only a few ways of doing something,” says
Bell. “Now there are fundamentally no cost restraints on
what we'd like to do.”

As IBM’s Cordero warns, “It’s harder to make choices
when there are more degrees of freedom because then
there are more strategies and it’s harder to predict what
will happen. The best thing to do is to assume the most
aggressive projection of capability and cost of the most
advanced technologies you can dream up—and then plan
a product that will be competitive with it.”

A reprint of this speclal report costs $3.50 from Electronics Reprint Department, P. O. Box
669, Hightstown, N. J. 08520. Copyright 1979, Electronics, a McGraw-Hill publication.
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Burroughs SELF-SCAN displays provide bright, easy-
to-read alphanumeric readout that will enhance the
saleability of your product. Over one-quarter million
have been built into everything from word processors
to data terminals to paint matching machines.
And now they’re easier than ever to use. Optionally
available microprocessor-based controllers save you
. most of the time normally
= spent to “design-in”
a display.
X Give your product the visual
excitement and dependability of
SELF-SCAN displays. You'll benefit
from each of these features:

® Thin cross-section (under 2" with electronics) to
keep your product’s design efficient and low-cost.

® Neon-orange characters are uniformly bright,
flicker- and distortion-free, easy-to-read in high
ambient light and at night without eye strain.

® Easy interface with microprocessor-based systems.

® Any of over 100 languages canbe .+ ®™
displayed with many special effects
possible (such as
word blinking).

® | ow power
requirements,

low heat buildup.




now availoble with microprocessor control.

Give your product the visual advan-
tages of SELF-SCAN displays. Write
or call for specifications.

Burroughs Corporation, OEM

§ Operations, P.O. Box 1226,

Plainfield, NJ. 07061 or call (201)
— 757-5000.

Overseas, contact Burroughs ECD International,

Langwood House, High Street, Rickmansworth

Hertfordshire, England. Telephone

Rickmansworth-70545

® Fewer connections required than with other displays
® | ong service life even where vibration, temperature
and high humidity are present.

® No danger of implosion or X-ray radiation.

Choose from our complete line. SELF-SCAN panels are
available in both single and multi-line displays with and
without memory. Qur single-line models, in 16, 20, 32 cr
40 characters, are compact, low-cost and extremely
dependable. The 20-character panel is stackable and
buttable for creating large message panels. Single-line
panels range in price from $112 in 100-unit quantities.

Low-cost SELF-SCAN multi-line displays in 240 and the first nome in displeys
480-character sizes are rapidly replacing many CRT the last word In displeys
displays. They give you excellent message readability,
big space and weight savings, plus 3 times the ffe of Burroughs

most CRT's. Prices range from $311 in 100-unit quantities.
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We keep ahead of our competition 50 you can keep ahead of yours.

" Circle 136 on reader servjce card Cak

/
, . RIS Sy

v




V-MOS packs 16 kilobits
into static random-access memory

Setting the stage for denser, scaled parts, the new RAM sports an
access time of 150 to 300 nanoseconds with 3.5- to 5-micrometer-wide lines

by Gideon Amir, American Microsystems Inc., Santa Clara, Calif,

[J Static random-access memories with access times
below 55 nanoseconds are grabbing lots of semiconduc-
tor headlines lately. But while some of today’s most
sophisticated processing is used in pioneering impressive
speeds, equally significant advances are being made on
density frontiers in statics as well.

A case in point: the S2048, a new 2,048-by-8-bit fully
static RAM from American Microsystems Inc. The part’s
byte-wide organization makes it ideal for storage of
microprocessor data, and its 150-to-300-ns range of
access times is more than adequate for today’s micropro-
cessors —and for future 16-bit parts, too.

What makes the S2048 significant for reasons beyond
its 16-K capacity is V-MOS—the V-groove metal-oxide-
semiconductor technology developed by AMI and now
showing up in a variety of RAMs and read-only memories
(ROMs). V-MOS is building denser memories than any
other n-channel technology—and that without so far
putting the squeeze on geometries, as other manufactur-

ers have been forced to do.

V-MOS lives up to its promise of high density by
packing the S2048’s more than 100,000 transistors and
resistors on a die occupying only 32,000 square mils.
And this is using unscaled, fairly conservative line widths
of 3.5 to 5.0 micrometers, assuming interlevel misalign-
ment of 2 um during contact printing. Future parts,
using scaled V-MOS (see “The big shrink’), will be even
denser.

For today’s microprocessor applications, the S4028
has other impressive credentials: a power consumption of
only 370 milliwatts from a 5-volt supply; pin compatibili-
ty with byte-wide ROMs and erasable programmable
ROMs; and TTL-compatible outputs with a fanout of five
gates. Those specs are largely a result of its design.

Compact

Figure 1 shows the layout of the S4028 die. Although
only four core-cell banks appear in the photograph, each

A proven way to make a second-generation semiconduc-
tor device faster and less power-hungry is to shrink its
dimensions. Scaling an n-channel MOS circuit by the
factor a does two things: it boosts its speed by «; and it
cuts its speed-power product by a3, which includes the «
reduction in power-supply voltage needed to prevent

4.2 %, v
V3 12 WX = Xp) X, aX J

¢ W/L—aW/alL

The big shrink

punchthrough of the shorter gate lengths. The use of a
lower-voltage supply is disadvantageous here, since it
lowers noise margins and is a nonstandard unit.

In V-MOS circuits, scaling by « improves both the
speed-power product and the speed by «?, with no need
to scale the power supply.

Parameter V-MOS scaling n-MOS scaling
Device dimensions | aX, aY,aXe, aX, aW, al, a X,
Gate thickness tox Qalox
Channe! doping Na/a
Supply voltage \ aVpp

-

Threshold voltage | Vi aVr
Current 1~ Vppo/R al = aVpp /R
Power P =1Vpp a‘P = {al){aVpp )
Delay 6?31 =(AV){a?C)/1 | adt= (@AVHaC) al
Power delay W4P - At P+ At
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1. Interleaved. Layout of the S4028—pads at the end and controls between the core sections—squeezes 16,384 memory cells into a die
that measures 136 by 233 mils. Interleaving of celi-block pairs improves the efficiency of the Y-address decoders shown at bottom.

represents two interleaved blocks of 128 by 16 bits
apiece. The interleaving improves the efficiency of the
Y-address decoders shown below the core. All eight
blocks share the X-address decoders and word-line driv-
ers between the core sections. Pads are located at the
ends of the die to conserve silicon real estate at the sides
where the core abuts the scribe line. The Y-address
buffers and chip-select and output-enable circuitry all fit
between the two halves of the core. Even with its byte-
wide structure, the die measures only 136 by 233 mils.
The core cell layout is shown in Fig. 2. The six-
element design includes three types of devices: two V-
groove MOS transistors, used for flip-flop pulldowns; two
planar n-channel MOS transistors, used as pass devices;
and two high-resistance (60-megohm) polysilicon load
resistors. With only one layer of polysilicon, the cell
measures 22 by 38 um, or an area of 1.3 square mils.

Alpha-resistant

Despite the small cell size, there is more than 0.07
picofarad of capacitance on the flip-flop nodes—the
diffusion areas in Fig. 2—to help dissipate charges
generated by alpha-particle radiation. This eliminates
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the need to drive high compensating currents through
the loads. The proximity of the diffused V. bus, a good
collector of electrons, to the cell’s storage nodes is anoth-
er safeguard against alpha-generated noise. And the
V-MOS structure itself helps prevent alpha errors, since it
features a narrow epitaxial region between the chip’s
surface and the ground-plate substrate (3 um). Mean
penetration depths of alpha particles are in the 25-um
range, so that only a few alpha charges reach the core.

Figure 3 shows the construction of the v-MOS cell. The
process offers two advantages to static-RAM design: the
availability of a ground plate beneath the circuitry,
which eliminates the need for a ground bus through the
core; and a high current-gain-to-device-size ratio, typi-
cally 100 uA/v? for a 5-by-5-um device.

Figure 4 shows the S4028’s internal circuitry. The
address input buffer comprises two inverters, each driv-
ing a push-pull, n-channel MOS and V-MOS transistor
pair. The X and Y decoders are NOR-type. N-MOS and
V-MOS push-pull pairs also buffer the decoder node. This
minimizes power dissipation in the X decoder because
the load resistor, rather than the high-capacitance word
line, drives the push-pull pair.
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2. Groovy. Cells comprise six elements: two V-groove MOS transistors, two planar n-channel MOS pass devices, and two polysilicon pull-up
resistors. Proximity of the diffusion bar at left to storage nodes helps minimize errors caused by alpha-particle radiation.
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3. Construction. Multistep fabrication process at top produces the V-MOS cell whose final cross-section is shown at bottom. Thinness of
epitaxial layer —3 micrometers — helps keep alpha-particle -induced charges from affecting the core.
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4. Circuitry. N-MOS and V-MOS push-pull pairs in the S4028 help lower chip’'s power consumption to 370 mW. Other design highlights are

reference-clamped lines in the core that boost speed, plus a high-gain feedback differential stage in the sense amplifier.

5. 8Static. Three-state output control makes
it easy to wire-OR the S4028 to memories in
a data bank. This feature also facilitates
connection to microprocessors with multi-
plexed address and data buses.
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6. Compatible. This simplified block diagram of a 6800-based microprocessor memory system, shown at the top, highlights the flexibility of
the chip. It can be interchanged with the 16K ROMs and E-PROMs, shown at bottom, without any external hardware changes.

To compensate for the lower voltage on the word lines,
reference-clamped bit and data lines are used. The
clamps restrict the voltage swings on the data lines to
400 mv and reduce the levels on the bit lines to match
the most efficient operating point of the Y-select transis-
tors. The restriction of voltage swings on the high-
capacitance bit and data lines considerably reduces
delays.

The sense amplifiers in Fig. 4 transfer the 400 mv
data-line signals to 5-v TTL levels. The first stage is a
pair of n-MOS transistors wired as a differential ampli-
fier with positive feedback for high gain and a pedestal
diode to provide threshold tracking with the following
push-pull stages. Each stage consists of an n-MOS and a
V-MOS transistor. This portion of the sense amp shifts
the 400-mv signal down from 3 V to just over 1 v, the
Vv-MOS threshold. This conversion occurs in less than 40
ns and requires only 1.5 mA of current. The outputs of

Electronics /May 24, 1979

the sense amplifiers then are buffered by resistive invert-
ers whose 5-v outputs feed the push-pull drivers of the
output buffer pair. Each of the eight outputs of the
S4028 can drive five TTL gates or 20 low-power Schottky
TTL devices.

Figure 5 shows the functional configuration of the
chip. As a fully static RAM, it needs no clocks or refresh
circuitry. The chip-select (CS) and output-enable (OE)
pins facilitate expansion by wired-OR connections of the
input/output pins to other memories. The output enable
function is also useful for interfacing to microprocessors
with multiplexed address and data buses since it allows
the three-state buffers to be turned off until the address
leaves the address-data bus.

Typical application of the S4028 in a microprocessor
memory bank is shown in Fig. 6. In this system, the chip
is interchangeable with the 2K-by-8-bit ROMs with no
need to change other hardware. 0
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“Qne micron
device technology
will have
greater impact
- onyield
and productivity
‘than all gains
~ achieved
in the past decade”



That’s why we developed the SRA-100 10:1
projection stepper. It incorporates all the features
necessary to make lum device technology a pro-
duction reality. And at a price that you can afford.

High resolution optics and automatic align-
ment at each step make it possible.

The SRA-100's illumination optics and
.35NA lens were developed exclusively for us by
Zeiss. They give the precise uniformity and resolu-
tion required for 1 micron line widths. Illumination
uniformity is better than *2% over a field of 400
square mils.

Automatic alignment, automatic focus, and
automatic leveling at each exposure step ensure
=+ .1u registration. This helps compensate for wafer
distortion and “continental drift." It also makes the
SRA-100 compatible with other aligners in the
fab area.

Above all the SRA-100 is a true production ‘
stepper. Throughput is 60 100mm wafers per hour Dr. Werner W, Tubarelli
with cassette-to-cassette wafer handling. Since the President. Censor AG
system is self contained, it doesn’t need a special
room —simply install it in your existing fab area,
and it’s ready to operate.

The SRA-100 will accept reticles with cover
plates so small dust particles can’t affect the image.

And if you want automatic reticle exchange, we
offer an optional cassette that holds up to 10
reticles.

Censor is no stranger to precision auto-
mated equipment. We've been supplying manufac-
turers in America and Europe for over 30 years—
from sub-micron measuring and sorting machines
to fully automated, microprocessor controlled LCD
assembly lines. Whether you are ready for sub-
micron device fabrication now, or simply want to
improve on your 64K RAMs, the Censor SRA-100

makes a lot of sense. :ENSUR

The SRA-100 will soon be increasing pro- Censor. Incorporated
ductivity in fab areas worldwide. So if you want to Box 281
step into the ‘80s, call Cy Wentworth at Censor, e e 69304
(702) 323-4400. He'll be glad to introduce you to
the SRA-100.
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Designer’s casebook

Wideband peak detector
recovers short pulses

by Saul Malkiel

Advanced Technology Systems, Roselle, N. J.

Using a Schottky-barrier diode for detection and a wide-
band operational amplifier, this peak detector recovers
data pulses as narrow as 10 nanoseconds in the range of
0.1 to 1.3 volts. The circuit’s linearity as a percentage of
the full scale output is 4%.

The input signal, whose rise time is assumed to be a
minimum of 10 ns, is applied to one side of the differen-
tial source follower, A;-Aj, via a 50-ohm coaxial cable.
A blocking capacitor removes any baseline shifts. The
output of this JFET follower is then applied to the wide-
band amplifier, A,. The amplifier has a gain-bandwidth
product of 1 gigahertz.

The output of the amplifier switches on diode detector
D so that a charging current can be delivered to storage
capacitor C,. When there is overshoot, source follower
Aj; is turned on more heavily than A, so that A; may be
driven negative. D, then comes into play, acting to limit
the amplifier’s negative excursion. The excursion,
coupled through D.’s shunt capacitance, reduces the

+15V

27k§2
AAA- +5V
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Narrow capture. Wideband amplifier and fast diode detect pulses having widths as small as 10 ns. Qutput-to-input voltage linearity of circuit
is 4%, and linearity is virtually independent of pulse width. Response is illustrated in curve at bottom right.
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output voltage by 30 millivolts. This pullback effect is
one cause of error in small-signal detection.

The storage capacitor is a silver-mica type, chosen for
its low loss and its high stability. Its value is 22 picofa-
rads, a tradeoff between A,’s hold-drift (100 micro-
volts per microsecond) and pullback characteristics.

The detected voltage is now applied to As, which
serves as a buffer and provides a low-output impedance
for driving the external circuitry. The LF356 operational
amplifier used has wideband characteristics, notably a

settling time of approximately 200 ns, after which its
output becomes valid.

A pulsed command can then be applied to the 2N4209
transistor, As, to reset the circuit. The reset command is
then transferred to A¢, the U423, and the stored voltage
on C, discharges exponentially toward zero. In order to
minimize the discharge time, the output of A, is biased
at 10 mv dc under no-signal conditions. Potentiometer
P, is used to adjust the required offset. A total time of
about 2 microseconds is required to reset the circuit. O

Serrodyne amplifier generates
wideband linear ramp

by Roy Viducic

Loral Electronic Systems, Yonkers, N. Y.

Producing an extremely linear 200-V ramp or peak-
to-peak sine wave over a frequency range of 50 kilohertz,
this circuit is ideally suited for modulating the helix of a
traveling-wave tube (serrodyning) or generating large
voltages for circuit synchronizers. Because of the inher-
ent symmetry of the circuit design, it can produce both
positive-going and negative-going ramp waveforms.

In addition to the advantages previously mentioned,
the circuit offers:
® Low gain error through either input.

® Fast response for both ramp polarities—the output’s
flyback-settling time is 1 microsecond.
® Wide dc-offset capabilities.

To achieve this performance, an operational amplifier
with a high slew rate and broadband response is used in
a simple feedback arrangement.

The low-level ramp or sine wave signal is applied to
either input of A,. Note that the polarity of the ramp at
the output is reversed if the input signal is applied to the
opposite port of A,. The broadband characteristics of A,
provide sufficient output, even at a closed-loop gain of
20. This is the minimum loop gain required to obtain the
linearity, precision, and dynamic range that were
initially specified for this application.

After inversion and further amplification by Q,, the
signal passes through complementary-transistor pair
Q:—Q; to the output. Because Q, is designed for a
closed-loop gain of 20, it is only necessary to swing 10
volts at the output of A,, well within the operational

200V
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20 R INg14 \1 e
15V - VT : 0
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AN Q3 !
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I T
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Well-behaved. Feedback circuit provides high-voltage ramp or sinewave to capacitive loads exceeding 200 picofarads. Broadband op amp
having high slew rate contributes to excellent linearity of waveforms over 50 kilohertz range. Flyback settling time is 1 us.
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Patented Statek
quartz crystal
less than 4" long
provides unique
tuning fork

drive

Is this the Ultimate
Low-Frequency
Oscillator?

Introducing the world’s smallest, toughest, most
accurate low-frequency quartz crystal oscillator.

Now available at modest prices IN ANY CUSTOM
FREQUENCY from 350 kHz all the way down to

10kHz in a tiny TO-5 can.

If you need compact, low-frequency
oscillators, our new SQ oscillators
can save you money and headaches
—no matter whether you need
5,000,000 pieces or just 50. They
ofter all the superb performance
features associated with quartz
crystal drive such as extreme ac-
curacy, high temperature stability,
low aging and very low power con-
sumption. In addition, they offer
Statek’s patented quartz tuning
fork which allows greater miniaturi-
zation, lower power drain and much
higher shock resistance compared
to any other low-frequency crystal
on the market.

LONGLIFE

The typical no-load current drain
of the SQ oscillator is only 500 uA,
meaning extremely long life when
powered by battery. Calibration
accuracy is +0.01% and remains

within specification for enormous
periods of time because of the
microscopic aging properties of
quartz.

REMARKABLE FOR $10

It is built to withstand a shock of
1000g (half sine wave) for one milli-
second—the equivalent of a ham-
mer blow. That's why the world’s
largest manufacturer of police
radios uses our SQ oscillator for
hand-held radios that take a tough
beating every day. The temperature
capability of the SQ oscillator is also
exceptional. Thousands have been
used at extremely high tempera-
tures in torturous down-hole, oil-well
logging operations. These are re-
markable features for a $10 (1000-
piece price) oscillator tuned to your
custom frequency anywhere in the
range 10to 350kHz.
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THE SECRET

How did we get such a lot of capa-
bility into such a tiny space—at
such tiny prices? The secret is
a unique quartz crystal design
in the shape of a tuning fork plus
patented production processes
and nine years' experience in pro-
ducing 20 million crystals. We
manufacture crystals in the millions
by semi-conductor manufacturing
techniques and tune them to your
special frequency with automatic
high-speed laser systems that burn
off deposited gold until each unit
resonates at the correct natural
frequency.

Custom
frequencies
inaTO0-5

can

PRICES: SQ SERIES
Prices are for custom frequencies.
Minimum order is five pieces.

5-24  $49.00
25-49 38.00
50-99 28.00
100-249 21.50
250-499 15.50
500-999 12.50

1,000 10.00

Stock frequencies of 10.0, 12.8,
15.36, 16.0, 16.384, 19.2, 32.768
& 100.0 kHz available at even better
prices.

NOTE: Extremely low custom fre-
guencies—as low as 1 Hz per day—
are also available in a divided output
version of the SQ oscillator known
as the DQ series.

Call Mal Kaufman now
at(714) 639-7810 to discuss your
application

A Innovators in
STATEK Frequency
Control
Statek Corporation, 512 N. Main, Orange

California 92668, phone (714) 639-7810
TELEX: 67-8394
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amplifier’s capabilities in its linear region.

Capacitor Cg compensates for the total base-to-emitter
capacitance at Q; and Q;, which act to reduce circuit
speed. Network R.C. stabilizes the entire loop. Potenti-
ometer R, is used to adjust the output offset.

Considerable heat will be generated in Q,—Q; because
of high collector voltage. In spite of this, the power
dissipated by them is well within the ratings of their
TO-5 cases. Therefore, the transistors do not require
external heat sinks. O

Digital peak detector finds
4-bit highs and lows

by N. Bhaskara Rao
U. V. C. E., Department of Electrical Engineering, Bangalore, India

This circuit finds the maximum and minimum value of a
4-bit data signal over any given time interval. Here, a
latch-comparator feedback scheme using standard TTL
operates as a real-time memory bank to determine the
peaks and valleys of the input signal.

A negative-going start pulse latches the incoming
data, D, in A, and A; at the beginning of the sample
period. Thus initially, D, = N, = M,, where N and M
are the stored maximum and minimum data values,
respectively.

When the system clock first moves high, gate G is

enabled and N, appears at the output of the data select-
or, Aj. N, is then compared to the present value of the
input data at A4, If D should exceed N, pin 5 of A, will
go high and A, will therefore latch the input data.

Similarly, when the system clock first moves low, gate
G, is enabled and A, compares M, to the present data
value. If D is less than M, A, will latch the input data.
This process is repeated during each system clock until
the end of the sample period, which may be terminated
by the user in any of several ways, depending on the
application. The maximum and minimum values of D
appear at the output of A, and A,, respectively.

No difficulties have been encountered with the gener-
ation of signal spikes or transients from pins 5 and 7 of
A4 during Aj’s switching periods, and no problems will
occur as long as the data-input lines are settled during
those times. O

Designer's casebook is a regular feature in Electronics. We invite readers to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefly but thoroughly
the circuit's operating principle and purpose. We'll pay $50 for each item published.

SYSTEM
CLOCK
4,13 | 5 -
2 cK 16 3
3 15 6
A, Gy, — Gg: %7400
£ 7475 0 L[5
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7 14 ¢
12 ul 8 5 Gs
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2 6 2
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7 9 a COMPARATOR %7404
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Peaks and valleys. Maximum/minimum detector for 4-bit digital data uses standard TTL elements in latch-comparator feedback
arrangement. Circuit performs continual comparison of previously stored maximum and minimum data versus present value of input data, and
relatches latter when necessary. Updated high and low values appear at output of A, and A, respectively.
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Don’t leta
pull a fast one on you.

If you're in the market for

Advanced Schottky, you'll want

to be sure you're getting

the best family of products

=, overall fo suit your needs.

™, So when you're reading

about performance
claims, it's a good idea

to read between the
lines. You just might find
yourself coming across
the name Fairchild
Advanced Schottky TTL,

or FAST, a good deal

of the time.

Just compare them
with some other big-
name Advanced
Schottky manufac-
turers and you'll
see what we mean.
FAST uses five times
less power. Our rise and
. falltimes are 20% slower.
~ ~y We're pin-compatible to
#™  existing Schottky instead
% of having non-standard
i pinouts and functions.

}
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We won't fast-talk you. Follow the leader.

We'll tell you like it is. We've been info Advanced
The FAST family of logic devices  Schottky since the beginning
delivers upto 75% more speed  and we're in it fo stay. So take a
than Low Power Schottky, and  look at Fairchild if you're

up to 20% more speed than planning fo get info second-
Schottky, but at only 25% the generation Schottky.

power of Schottky. That means For more information, con-
you can drive more circuits tact your Fairchild sales office,
with less power. And youdon't  distributor or representative
have to go to ECL school to today. Or use the direct line at
learn a new logic system. FAST  the bottom of this ad to reach
has the same design rules as our Digital Division. When you

Schottky. So by fitting FAST call, ask for our new FAST bro-
into Schottky sockets, you can  chure for more details. You can

improve your design at very be sure we'll never pull a fast

little expense. one on you. Fairchild Camera
FAST istried and proventoo, and Instrument Corporation,

because it's manufactured P.O. Box 880A, Mountain View,

using Fairchild’s fime-honored,  CA 94042. Tel: (415) 962-3716.
patented Isoplanar process. TWX: 910-379-6435.

When you want it fast
we deliver. ’ FAIRCHILD

We're taking orders on FAST

gf;o’rzs, ALUs orlwd m:(;’riplggers cu“ uson i'. =
ey i [t = [
quartites Sopuryourorderon (£515) 962=37T16 "
the books now. We've

also added a wider ';‘Z?go‘m"“bli';m f

line of FAST parts to 74F02 74F182

. 74F04 74F25]
our already-complete  Z25% 745253

family of familiar 74F32 74F257
' 74F151 74F258 i
ions. W
funcfions. So no YU 7anss 74F352 %m

have a better choice 74F157 74F353

of what's best for you. | 74F158 | 74F510 ﬁ

Electronics /May 24, 1979 Circle 149 onreader service card 149




HERE'S THE FORMULA
LOWEST ERROR MUX's

INTERSIL SILICONIX HARRIS
Q ~ Q ~ Q ~
o & Ny g N g Ny
I = ~ & ~ & ~
& & < Ry < &) <
Maximum Electrical < ~ L) ~ ) i &y
R 2 & & @) K, o X
Specifications ¢ = & > ] 3 &
@+125°C * & Q > Q ) Q
16 IH6116 IH6216 DGS506 DG507 HI-506 HI-507
Part # 3 = — T — =" —
8 IH6108 IH6208 DGS508 DG509 HI-508A HI-509A
Ibon 16 100nA 100nA 300nA 200nA 500nA 250nA
Leakage ——+ ; — — + — -+ - -
Current 8 100nA S0nA 200nA 100nA 250nA N.A.
16 70002 70002 5000 50002 4000 40012
ll:DS_(om - R — 4+ — — —{
esistance 8 4000 4000 5000 50002 180042 180002
. - y L V! — — . - 4 —
16 70uV 70uV 150V 100V 200uV 100V
Ertor Eﬂor ull M ol L S
Vol
B 8 40uV 200V 100V S0uV 4500V N.A.
Power 16 4.5mW 4.5mW 300mwW 300mW 60mW 60mW
Dissipation P — 1 = +— -
@ +25°C ] 8 4.5mW 4.5mW 240mW 240mw J 45mW 45mwW
MAKE YOUR OWN COMPARISONS IN 8 AND 16 CHANNEL
PLUG-IN COMPATIBLE MULTIPLEXERS




FOR LOWEST POWER,

FROM INTERSIL.

LOWEST POWER = LOWEST LEAKAGE =
LOWEST ERROR.

Intersil’s proprietary junction isolated, latchup-
proof CMOS process offers you a new family of
multiplexers. Not just new. Better. Lower power
means less heat buildup. Less heat means less
leakage current. And lowest leakage means lowest
error. What you get is the lowest power consump-
tion and lowest error in the business. With no
sacrifice in switching speed. Plus, guaranteed
break-before-make switching.

COOLER IS BETTER.

Intersil’s IH6116 family of 8 and 16-channel multi-
plexers is accurate. Even after warm-up. Drawing
a maximum supply current of 0.2mA, the devices
consume about 1/10th the power of their near-
est competitor: 4.5mW Max., at =15V, That con-
sumption level means virtually no self-heating.
It also means that the exceptionally low leakage
current of 0.2nA @ 25°C doesn’t change as the
device warms up. Because it doesn’t. Period.

PIN-FOR-PIN.

The Intersil IH6116 multiplexers are pin-for-pin
replacements for the industry standard 8 and 16-
channel MUX’s you’re probably using now. But,
they offer the low power, low error performance
of Intersil’s latchup-proof CMOS process. And,
they’re available in single-ended or differential...
8 or 16-channel.

COMPETITIVE PRICES.

Temp 100pc
Range Part Number  Price

1of 8 Plastic 0 1o 70° TH6108CPE 6.56

Function Pkge

lof 8 Ceramic —55°t0 +125° IH6108MDE 13.75
20f8 Plastic 0 to 70° IH6208CPE 6.56
20f8 Ceramic -55°1t0 +125° IH6208MDE 13.75
1of 16 Plastic 0 to 70° IH6116CPI 11.75
1of 16 Ceramic ~55°t0 +125° IH6116MDI 37.44
20f16 Plastic 0 to 70° IH6216CPI - 11.75
20f16 Ceramic

~55°t0 +125° IH6216MDI  37.44

SIMPLY A BETTER PART.
Use the IH6116 family in any application where
lowest power, lowest leakage and lowest error are
important: Process control systems. Avionics,
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aerospace and flight control systems. Energy
management systems. You name it.

AVAILABLE NOW.

We didn’t invent Ip,Xx Rpsen= ERROR. We
took advantage of it. In CMOS. Latchup-proof
CMOS. Lowest power CMOS. Lowest error CMOS.
Here’s another formula that works: Intersil =
MUX’s in CMOS...at competitive prices. If you'd
like complete information, call your Intersil Sales
Office, Franchised Distributor, or, return the
coupon below.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213)
436-9261 « COLORADO: Aurora (303) 750-7004 « FLORIDA:
Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale (312)
986-5303 « MASSACHUSETTS: Lexington (617) 861-6220 «
MINNESOTA: Minneapolis (612) 925-1844 « NEW JERSEY:
Englewood Cliffs (201) 567-5585 « OHIO: Dayton (513) 866-7328 «
TEXAS: Dallas (214) 387-0539 « CANADA: Brampton, Ontario
(416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:
Advent/Indiana ¢ Alliance Electronics « Arrow Electronics * Bell
Industries/Century Electronic Division * CESCO « Component
Specialties Inc. * Components Plus ¢ Diplomat Electronics Inc.,
(FLA) « Diplomat Electronics Inc., (N]) ¢« Harvey Federal Elec-
tronics * Intermark Electronics ¢ Kierulff Electronics ¢« LCOMP «
Parrott Electronics * R.A.E. Ind. Elect. Lid. « RESCO/Raleigh *
Schweber Electronics * Sheridan Associates * Summit Distributors
Inc. » Wyle Distribution Group * Zentronics Ltd.

r——————————————————————————————

E52479

INMNERSIIL

Analog Produets — Analog Switches

10710 No. Taniau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-793C (Outside California)

Gentlemen,

You're talking error. I'm talking leakage.
We're talking the same language.

Send me everything I need to know
about the TH6116 Family of multiplexers.
Include vour 20”x 24" Victor Hugo poster.

Name _

Company § _

Address.

City - State _ _Zip



FLUKE'S MICROPROCESSOR-BASED
SCANNER IS COMPATIBLE WITH EITHER
IEEE488 OR RS232.

Or scans automatically without a
controller!

That’s right — the new Fluke 2204A
scanner is so flexible you can use it
for R&D applications like compo-
nent research, life-cycle and envi-
ronmental testing, quick-change
production line test set-ups, and
even precise process monitoring
jobs that demand the highest pos-
sible reliability.

System building block

When you build yoursystem around
the 2204 A, you have a mainframe
capacity up to 100 channels, and
scan speeds up to 125 channels/sec-
ond. Whatever capacity you need
up to 1000 total channels is easily
provided by chassis extenders.
Choose from either general pur-
pose (2-wire) or low thermal { <1 WV,
3-wire) relay scanner cards. Both
switch up to 170 VDC and have ¢x-
cellenthigh frequency AC response.
We provided for convenient
four-terminal ohms meas-
urements, and high-ac-
curacy temperature
measurements =
through an ex- i
clusive iso- /
thermal

Ad number 6110-8003

For Technical Data Circle 152
152

The Fluke 2204 A [EEE-compatible scanner
(top) — a pertect match tor the Fluke 8302A DVM

input connector.

When it comes to checking out
or trouble-shooting your system,
you can do it conveniently and
quickly in the manual mode right
from the front panel of the 2204 A.
The whole system can be synchro-
nized by using the scanner’s output
trigger pulse.

Now, about what
voltmeter to use.

The 2204 A and our 8502 A 6Y: -digit
voltmeter make an ideal pair that
we call the 7600A system. The com-
bination of these two precision in-
struments gives some unique sys-
tem advantages that no other scan-
ner/DVM combination can provide:

- Utilization of the maximum speed
potential of the scanner on the bus,
afforded by the 8502A’s high speed.
- Excellent noise rejection due to
the 8502A’s unique digital filtering
characteristics.
+ Scanner data that can be massaged
withoutacontroller. The 8502A’s
strong math capa-
bilities plus scal-

ing, offsetting, peak reading, and
“hi-pass-lo” decisions give you im-
mediately useful information, with
no additional computation neces-
sary.

+ Time and money savings, because
the 7600A system comes factory
tested and shipped together, with
all the cables and connectors you
need. And at no increase in cost
overindividual instrument prices!

CALL(800)426-0361, TOLLFREE*
or contact any of the 100 Fluke offices
and representatives, worldwide. In
the U.S. and countries outside Eu-
rope write: John Fluke Mfg. Co., Inc.,
P.O. Box 43210, Mountlake Terrace,
WA 98043, U.S.A.

In Europe, contact: Fluke [Neder-
land) B.V,, P.O. Box 5053, Tilburg,
The Netherlands. Telephone: (013)
673973 Telex: 52237.

* Alaska, Hawaii, Washington res-
idents — please call (206) 774-2481.

FLUKE

For Demonstration Circle 153
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In-circuit tester
using signature analysis
adds digital LSl to its range

by Craig Pynn, piantronics/Zehntel inc., Wainut Creek, Calit.

[J One of the most cost-effective ways of testing analog
printed-circuit boards is in-circuit testing. But boards
that include large-scale digital integrated circuits like
memories and microprocessors are beyond the capabili-
ties of present-day in-circuit testers, which can at best do
limited isolated testing of medium-scale digital ICs.

One solution is to adapt signature analysis, a tech-
nique originally developed for functional testing of
arrays of LSI devices, to use with individual LSt devices.
In combination with some of the older analog tech-
niques, this approach yields a new in-circuit tester capa-
ble of checking out everything on a board from LS
devices through discrete components to the printed
wiring. Yet programming is much simpler than for the
alternative, functional board testing. Moreover, program
execution time is short, making the instrument suitable
for high-volume testing.

Like all other in-circuit test systems, the new instru-
ment tests components, not circuits, treating a loaded
board as a set of discrete unrelated devices. It gains
access to them through a bed of nails, a fixture that

forces an array of spring-loaded pins directly against the
plated conductors and lands of the pc board. Also,
because most components are interconnected, it isolates
each component from its neighbors during measurement.

For this purpose, the early digital in-circuit testers
used a brief, low-impedance logic stimulus to the IC
under test, to keep upstream logic states from affecting
it. They then tested the IC by driving its inputs high or
low and checking its output for compliance with the
pertinent truth table. Such a state-by-state analysis is
shown for a NAND gate in Fig. 1. The circuitry for
measuring the output was designed to synchronize with
the input stimuli, so that it sampled the output state
during a short stimulus and measurement interval (typi-
cally less than 1 millisecond).

However, the number of states in a truth table soon
climbs above 10 with LS1 devices, and once that happens,
test programs become so unwieldy that test coverage has
to be compromised. Moreover, a short, single-state input
stimulus cannot easily test sequential LSI circuits with
their complex synchronous and asynchronous input state

% CLOCK

[ e— = - - UNIT UNDER TEST
| =1

INPUTA | |
| } OUTPUT C
|

INPUT B |' :
L. ay N L N_ i

TRUTH TABLE

LOGIC STATES

INPUT A 0 1 0 1
INPUT B 0 0 1 1
OUTPUT C 1 1 1 0

1. Digital isolation. In early digital in-circuit testing, each digital device was electrically isolated and then checked state by state. On this
NAND gate, for example, inputs A and B would be driven to various logic states to check compliance of output with NAND truth table.

Electronics /May 24, 1979

163




requirements. Some more comprehensive but simpler-
to-apply method of LSI inspection was called for, and
time-domain stimulus and measurement—the compres-
sion of input and output information— provides the
answer that is needed.

Comprehensive in-circuit testing

The instrument in Fig. 2 checks everything from
shorts to chips. It begins by testing for faulty intercon-
nections, proceeds to the analog components, and finally
attacks the digital buses and chips (Fig. 3). For this last
step it combines three techniques, first isolating each
device by applying a low-impedance drive to it, then
applying a set of coherent, time-varying stimuli to its
inputs, and finally checking the output bit stream for
agreement with the expected response (signature analy-
sis). Truth table testing is complete yet, being done in
the time domain, requires far fewer programming state-
ments and hence much shorter programs than when done
in the logic-state domain.

How coherent, parallel input stimuli interact with
signature analysis is explained by Fig. 4a, which shows
the same NAND gate as Fig. 1. Once again, all possible
combinations of inputs are applied in sequence to the
gate. But each output is not checked individually against
the truth table. Instead, the entire set of outputs emerges
in the form of a logic waveform that is a strict function
of the input sequence.

In Fig. 4a, sigral F, operates input B at half the
frequency of signal F, operating input A. Both F, and F,
derive from low-impedance sources, so that the input
states normally created by upstream devices will be
overridden. The phase and frequency relationship of the
stimuli create a parallel input pattern that transmits all
possible combinatorial states. (It is of no consequence if
some patterns occur more than once.) To ensure that all
the states in the truth table of the device are executed.
the test interval must extend over at least one full ¢ycle

1564

—

’
= =
2. Coping with LSI. The Zehntel TS800 employs low-impedance drive for device isolation, coherent stimuli to excite device inputs, and
signature analysis to detect faulty LSI devices. The system is also capable of conventional analog in-circuit testing.

of the lowest-frequency stimulus signal. The resulting
data bit stream is sampled at the output of the device
under test and fed back to a signature-generating circuit
in the test system for transformation into a four-digit
signature unique to the device.

(The technique is sometimes called a cyclic redundan-
cy check (CRC). It has been used extensively for detect-
ing data errors in magnetic-tape and disk equipment and
more recently in field service test instruments intended
for digital systems.)

Since the measurement interval and stimulus pattern
are exactly the same from board to board, a defective IC
does not yield the same signature as a good device.
Because just one IC is tested at a time, fault diagnosis is
certain and immediate.

The program statement required to execute the
complete test discussed above is shown in Fig. 4b. First
the reference designation, the device type, and the output
pin are named. Then the pin numbers at which the input
stimuli were applied and the frequencies of these stimuli
are listed. The last line is the signature expected at the
output node and obtained earlier from a known good IC.
In the event of a mismatch, the system identifies the
defective IC by printing out its reference designation.

Thus, the programming effort involved in signature

. analysis is minimal. What is most significant is that a

valid and rigorous test can be programmed without the
need either to manually program each input state or to
analyze each output state of a complex circuit.

The technique can also identify precisely which line of
a multiple-line bus is stuck. However, to determine
which IC is “hanging up” the node requires use of a
manually operated current probe. In the case of a
sequential circuit, the test programmer must understand
the timing relationships of the device—its functional
specification —so that he can decide if and when certain
inputs should be defeated and which outputs should be
monitored for proper response.
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A vital issue is the thoroughness of a test, a particu-
larly challenging consideration in relation to LSI testing.
Here in-circuit digital inspection resembles the more
traditional card-edge functional test techniques since in
both cases, the correlation of test coverage with the
detection of failure modes is generally performed empiri-
cally. Results to date indicate that a programmer using
this technique of LSI inspection needs very few instruc-
tions to construct a test program that will yield a test
confidence level exceeding 90%.

Applying in-circuit digital testing

The in-circuit digital technique just described can be
applied to both combinatorial and sequential types of
logic circuits, including decoders, counters, shift regis-
ters, universal asynchronous receiver/transmitters, ran-
dom-access and read-only memories, and direct memory
access chips, as well as microprocessors.

As an example, Fig. 5 pictures an inspection test for a
256-by-4-bit programmable read-only memory (PROM).
Coherent stimuli, labeled F, through Fs, are applied as
inputs to the address lines. Since each frequency is half
the frequency of the previous one, all the PROM
addresses will be exercised if the test duration equals or
exceeds the periods (1/F) of the lowest frequency (in
this case, Fs).

Static logic levels are applied to the chip-enable inputs
CE, and CE., respectively. All other logic devices with
outputs connected in common to the outputs of the
device under test (the bus) have been previously
disabled. Outputs O;, O,, O;, and O, are monitored for
consistent signatures.

In practice, the in-circuit test system would apply the
stimulus bit stream to the PROM on a known good board,
sample the output bit stream, generate a signature, and
store it in memory as a characterization of a good PROM.
The output bit pattern and consequently the signature,
of a good PROM is determined by the program stored
within the IC. If because of an engineering change or for
some other reason the PROM program is modified, it is a
simple task for the in-circuit test system to generate and
store the new signature.

Dealing sequentially

Though the technique of signature analysis does away
with the need for a state-by-state analysis of combinato-
rial devices like PROMs, the programmer does need an
understanding of the functional characteristics of
complex sequential circuits like microprocessors.

An LSI device such as a microprocessor requires a
defined sequence of stimuli at appropriate inputs in
order to be tested properly. An in-circuit test system
cannot totally exercise all the states of such a device, but
it should be able to interface with the inputs and outputs
and exercise the IC through enough logical states to yield
a high level of confidence that the device is operating in
the way it should be.

Since tests must be performed that cause a change at
the output pins of the device, altering internal combina-
torial states such as occur in incrementing a micropro-
cessor accumulator is not productive. It is better to
execute two instructions in its instruction set that will
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PLACE BDARD DN Il
TEST FIXTURE |

BEGIN TEST

|

[
PERFDRM REQUIRED I

[

DPERATDR ADJUSTMENTS [ ————

(SET PDTS, SWITCHES, ETC.)
ADJUST

J| I

CONTINUITIES ‘
AND JUMPERS

I

SHDRTS

ANY
SHORTS

DR CONTINUITY

FAILURES
?

END |
TEST

ND

DISCRETE
CDOMPDNENTS
(R.C,D,Q,ETC.)

1

TURN POWER DN
TD DEVICE UNDER
TEST

!

PDWER-DN COMPDNENT
TESTS DP AMPS, RELAYS, ETC

BEGIN DIGITAL TESTS

1

EXERCISE BUSES
IDENTIFY BUS FAILURES

END IN-CIRCUIT TEST
YES| DR USE GUIDED
PRDBE TD LDCATE
BUS FAILURES

BUS
FAIL!'JRES

DIGITAL
COMPDNENTS

SS1,MSI,LSI

END TEST

3. Test flow. In testing a typical board carrying both analog and
digital circuitry, the in-circuit system first checks for shorts and opens
in the wiring, then inspects nondigital components for proper place-
ment and operation, and lastly begins exercising the digital elements.
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INPUT A
(STIMULUS F,)
- ——— ) UNIT UNDER TEST
| I QUTPUT €
| | (MONITOR
' QUTPUT
| l WAVEFORM)
y
e -
INPUT B
(STIMULUS F)
| |
A B C D
P CLOCK TEST PROGRAM
‘ “U16 SN7400 PIN 3~ l
SAMPLE OUTPUT WAVEFORM &
Vol 1. F1
INPUT A o1 1o STIMULUS F, 2 E2
INPUT B 0 o[ STIMULUS F, 1
CRC 63B4 M3
OUTPUT € T 1 10 OUTPUT WAVEFORM I
(a) — (b) &
|
i

4. NAND test. Waveforms representing ail combinations of logic states are fed into pins 1 and 2 of NAND gate by middle two lines of program,

which then checks output at pin 3 against correct signature in fourth line.

enable the in-circuit test system to monitor the data,
address, and status lines for valid responses.

Clock, reset, and other control inputs are applied to
synchronize the 1C under test to the test system. Then
the instruction NO-OP is applied to the data bus, and the
address bus and various status outputs are monitored for
the expected signatures. This single operation exercises

COHERENT OUTPUT
STIMULI SIGNATURES
Fl——2 A 0, F¥—— cRc A51 M2
| ro——8a, 02 f—— cRe 1690 M11
2 J—d 03 P2 CRC316EMI0
. 256-8Y-4-BIT .
F4 —=—1 Az proGRAMMABLE 04 —>— CRCDCBIMI
5 READ-ONLY
| rm——a, MEMORY
F6 H as
|
F7
Ao LOGIC LOW APPLIED
f 15 o, TO CHIP SELECT
Cey Cez LL = LOGIC LOW
| TM T»'&
I
; LL LL
|’

5. PROM test. Because the coherent stimuli, F, through Fs, of this
256-by-4-bit programmable read-only memory have powers-of-two
relationship, all nemory addresses are accessed so long as the test
interval is at least equal to the period of the lowest stimulus, (Fs).
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If gate is faulty, first line of program prints out, identifying cuiprit.

the microprocessor’s instruction decoder, program coun-
ter, address register, refresh counter, and various status
control logic lines. Next, the HALT, or HALT-INTER-
RUPT, instruction is used to check the basic input/output
registers and controls and also to exercise the jump and
halt logic. In this test, the data bus first receives the
instruction input and then provides the program counter
contents (0001) so the bus can be read as data output.

The NO-OP test for a typical microprocessor is illus-
trated in Fig. 6a. Note the simplicity of the program-
ming steps. Fy, the highest frequency, is the clock input.
Fis, a lower frequency, initializes the microprocessor.
The NO-OP instruction is produced by writing static logic
lows (LL) onto the data bus. The microprocessor
executes its entire NO-OP cycle once reset has duly been
accomplished.

Figure 6b illustrates a typical HALT/INTERRUPT TEST.
It resembles the NO-OP test except that a hexadecimal
instruction is placed on the data bus to initiate the half
cycle. The test system makes it possible to disconnect the
stimuli at any time except during the read cycle. Here,
multiplexing allows stimulation and measurement of
bidirectional lines.

A DMA example

The Intel 8257 programmable direct memory access
(DMA) controller is typical of the class of smart periph-
eral chips now appearing on printed-wiring boards.
Designed to simplify and speed the transfer of data
between memory and peripherals in microcomputer
systems, it supervises the transfer of data between
peripheral chips and memory, controls system buses
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I
,LL 3 . Do Ao [ T |
LOGIC LOW L HALT- - {
Siﬁ%EL[I)NTEUS LL INTERRUPT | B
INSTRUCTI
DURING READ J LL ANPS,BTL.EUUCTéJN< ——
CYCLEDUPLI- 3§, DATA LINES L ———
s,
| L,
s LL READ CYCLE
LL -
ADDRESS BUS
(Lt , MAY MONITOR . 07 *— | ADDRESS
ADDRESS .. [ BUS
INES FOR
cRe1AE7 [ SRR IR ( MREQ -
RESPONSE
—<—]RD L ———
SYSTEM
< CONTROL 3 WR L -
LINES -
CRC EBIE L L
-
P C
LH J LH —f HALT A b= )
e . E[P)llj\lTR L s _._. po BUS
CONTRDLLED < LH LH | BUS D LH INT —
AS APPRDPRIATE CONTROL LINES BU: A ADDRESS
BY TESTER Fis LINES F.s—{ RESET BUSAK}—— [ LINES
LLH LFy, —=f NM1
F, TESTER STIMULUS
FREQUENCY USED AS CLDCK |——F,
LL = LDGIC LDW CLDCK TD SYNCHRDNIZE
LH = LDGIC HIGH (a) TESTER TO DEVICE (b)

6. Testing one, two . .

. Signature analysis can be applied to sequential circuits like microprocessors, on which it can carry out both a

NO-OP test (a) and a HALT/INTERRUPT test (b). Output lines are monitored for conformity of test results with expected signatures.

when needed, and resolves the priority requests of exter-
nal peripherals.

Before the operation of the DMA controller can be
observed, it must be preconditioned. (The 8257 is a
four-port device; each port undergoes identical tests.) To
precondition port 0, it is necessary to:
® Reset the DMA chip.

8 Ensure the chip to be in the slave (not selected) mode.
® Program the terminal count of port 0 (this takes 2
bytes, the memory block size).

® Program the beginning memory address of port 0 (also
2 bytes).

& Program the mode register to enable port 0 (1 byte).

When preconditioning is complete, the controller is
given control of the address bus by being placed in
master mode (CS). It is then sent a DMA request (DRQo)
so as to begin the transfer operation. During actual DMA
operation its various outputs are monitored for a charac-
teristic signature.

Test setup and execution

In the case of the 8257, terminal count, block size, and
beginning memory address data are determined by the
byte present on the data bus (Do to D;). The port and
corresponding functional information are specified by
the current address present at A, to As. Data is latched
by clock transitions at input/output write (I70W).

For the test of port 0, 2 bytes must be loaded for the
terminal count, 2 bytes for the starting address, and |
byte for the mode set. By choosing appropriate coherent
stimuli from the tester and applying them to A, A,, and
A;, all the programming addresses required for port 0
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are produced. A higher-frequency stimulus is chosen for
170W to produce strobes to latch the required number of
bytes at each address. A data word is presented synchro-
nously by the tester at Do to D; to load the desired
information at each program state.

Once programming is complete, a low-frequency stim-
ulus places the controller in the master state (CS high).
Following this, the DMA request line (DMARQ) is taken
high and DMA operation begins.

Any output may be monitored for transitions and a
characteristic signature acquired for comparison with a
signature obtained from a known good chip. The outputs
of interest include: address bus (A;); memory read
(MEMR); memory write (MEMW); hold request (HRQ);
and address strobe (ADSTB).

In-circuit versus functional testing

An in-circuit test system with the digital capability
described above is quite new, while digital card-edge
functional test systems that interface at the card edge
are well entrenched today. Is there room for both in the
automated test equipment market?

The ability of in-circuit testing to test at the throw-
away component level and the relative ease with which it
can be programmed are undoubted advantages, particu-
larly for high-voltage applications. Moreover, as LSl
devices increase in complexity, modeling their functions
will become a more formidable and hence more costly
task. Simple programming, plus its simple one-device-
at-a-time test strategy, would suggest in-circuit digital
testing holds promise for years to come as a highly
cost-effective production test technique.
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Cellular system expands
number of mobile-phone channels

Dividing an area into hexagonal units allows
simultaneous multiple use of frequencies; LS| and
stored-program control make the system practical

by Harvey J. Hindin, communications & Microwave Editor

O] Most people take telephone calls for granted, and it is
reasonable for them to do so, given the quality of the
system as it now exists. Yet there is an exception: anyone
trying to make even a local call from a phone in an
automobile will soon discover that it is very difficult to
get a clear channel.

There are too many users on any one channel because
there is not enough spectrum space to accommodate all
the people who are currently using the service. Add to
that the many thousands who are on the waiting lists and
it is obvious why a new aproach to the problem is
needed. Bell Laboratories’ answer is the Advanced
Mobile Phone Service, called AMPS.

The old way

Today’s mobile systems use a single, high-powered
base station to serve an entire city —much like television
stations. Only one telephone call can be handled on each
mobile channel at a time, and the channels cannot be
used in nearby cities because the powerful signals would
interfere with each other. The minimum distance for
multiple simultaneous use of a channel is on the order of
75 miles, and therefore a maximum of only 25 channels

TO TELEPHONE
NETWORK

MOBILE
TELECOMMUNICATIONS
SWITCHING OFFICE

1. Cells. Through frequency reuse, a cellular mobile-telephone
system in one coverage area can handle many more calls simulta-
neously than the number of allocated frequency channels. A hexa-
gonal cell is the most efficient, requiring the fewest transmitter sites.
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is available in some 5,000 square miles.

This very limited number of channels makes large-
scale service impractical. For example, in New York
City only about 700 customers can be handled, and they
experience relatively poor service because of the difficul-
ty in obtaining an idle channel. In fact, the chance of
completing a call on the first attempt is well under 50%.
Dividing it up

To overcome this problem, Bell Laboratories engineers
decided on the so-called cellular approach. Instead of
using only one high-powered transmitter near the center
of a city to serve all mobile units in the area, they divided
an area into units, called cells, each with its own low-
power transmitter.

In the Advanced Mobile Phone Service, each cell is
served by a receiver and a control system, located at a
“cell site,” or base station, as well as by a transmitter
(Fig. 1). Every cell is allocated a set of frequencies, with
neighboring cells assigned different frequencies to avoid
interference. Cells sufficiently far apart, however, can
use the same frequencies simultaneously —allowing
reuse of each channel for different conversations many
times in a given service area.

The cellular approach eliminates the need for high-
powered radio transmission by carrying the conversation
over regular telephone lines to a cell site near the mobile
customer. The cell site then completes the call by means
of radio transmission that covers only a small area in
which the vehicle is traveling.

Each cell serves mobile customers when their vehicles
are within that cell. As a vehicle moves to another cell,
the call is transferred, or “handed off,” to another cell
site. This automatic transfer maintains service quality
throughout the conversation and in most cases is not
noticeable to customers.

Because radio transmissions coming from cell sites
closer to the mobile unit override weaker signals origi-
nating in more distant cells. a channel that carries a
conversation in one cell can be used several cells away to
carry another conversation. As a result, radio channels
can be used simultaneously 20 or more times in a large
urban area.

Also, as the demand for service increases, the capacity
of the system can be increased through “cell splitting”
adding new cell sites by subdividing existing cells to form
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AMPS: What happened, when

1930s, early Early development work begins on
1940s mobile service, proceeds through test-

ing and trial stages
|[ 1946 First commercial mobile service intro-

duced in St. Louis

Mobile service expands nationwide,
becomes comparable operationally to
regular service but does not compare
favorably with quality of regular service;
Bell Laboratories begins effort to devel-
op new and better mobile systems
Federal Communications Commission
opens Docket No. 18262, focuses
attention on mobile service, seeks more
efficient systems

FCC conducts extensive investigation of
mobile service, finds need to expand
and improve service, invites proposals
from telecommunications industry on
new mobile system

In response to FCC invitation, Bell

1950s, 1960s

1968

1970

1971

System files proposal for development
of cellular mobile systems

FCC allocates frequencies for cellular
systems, opens field to all those inter-
ested in developing cellular systems
linois Bell Telephone Co. files applica- |
tion with FCC to begin developmental
test of high-capacity cellular system in
Chicago area

FCC grants lllinois Bell's application for
Chicago test; Bell System announces it
will proceed with Chicago trial; AT&T
announces that Bell Labs has selected
three companies to supply mobile sets
for Chicago trial

Installation completed at the Chicago
cell sites, and hand-offs between cell
sites are successfully demonstrated
Tests go into final stage with favorable
results expected; data to be studied
and plans for future to be evaluated

1974-75

1975

1977

1978

1979

a grid of smaller cells. By increasing the number of cells
and hence reducing the power of the transmitters, this
process provides even more channels for mobile users.
Through cell splitting, several hundred thousand custom-
ers can be served in an urban area.

Although a high-capacity cellular system could theo-
retically have been built many years ago (sce “AMPS:
what happened, when™), it has taken the technology of
the 1970s to make such a system economically feasible.
With the significant strides in the development and use
of computer-controlled call switching, plus the introduc-
tion of microelectronics, mobile cellular communication
has become a reality.

System design

The cellular concept in mobile telephony involves
interference-limited operation of both the mobile unit
and the fixed radio equipment, in contrast to the noise-
limited operation that characterizes the existing mobile
service. In cellular systems, small cells using the same
frequencies are situated as close to one another as is
permitted by a probabilistically tolerable level of cochan-
nel interference.

Channel reassignment, which is invoked, as noted,
when a car with a mobile telephone moves from one cell
to another, is initiated under program control in the
fixed equipment—the mobile telecommunications
switching office (MTS0), and the cell sites. The switching
office is the AMPS controller. The cell sites contain the
fixed radio equipment and logic equipment that interface
the mobile telephones with the MTSO.

Channel reassignment is implemented by a command
originating at the MTSO and transmitted by the appro-
priate cell sites. This produces a response from the mo-
bile equipment resulting in a reconfiguration of the
mobile unit for operation on a new radio channel.
Reswitching in the MTSO is also required to connect the
land party to the fixed equipment in the new cell.
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Preceding, during, and following the actual voice
conversation, analysis and signaling are required to set
up the call, hand off the channel, and terminate the call,
respectively. Continuous call supervision is necessary to
ensure high voice quality and to determine when hand-
off is needed. Also, the fixed equipment is continuously
monitored to detect problems. When failures are
detected, the equipment is reconfigured to bypass the
fault. The mobile and land parties are unaware of all
these processes.

The AMPS concept, which has been subjected to test-
ing in a coverage area of about 2,000 square miles in
greater Chicago (see ““‘AMPS: what's happening now™), is
made possible by the Federal Communications Commis-
sion’s assignment in 1971 of a 40-megahertz band at
about 850 MHz for common carrier use.

Making it work

With the 40-MHz band, several hundred channels are
available, and the reuse concept multiplies by many
times the effective number of channels. In fact, the
number of channels in each cell is large enough so that
the per-cell trunking efficiency — the ratio of the number
of messages carried to the number of channels avail-
able —is also high. The result is a large potential number
of customers—anticipated to be as much as several
hundred thousand in the large cities.

But perhaps more important, the revolution in inte-
grated circuits has made possible low-cost parts to
execute complicated logical processes under software
control. In particular, the stored-program electronic
switching system and the microprocessors in the cell site
and mobile-radio equipment have not only enabled the
construction of low-cost hardware, but also provided the
computing power and flexibility needed to meet the
service’s complex control and maintenance requirements.

There are five stored-program controllers in the AMPS
system (Fig. 2). These are the large processor in the
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The Chicago trial of the Bell System’s Advanced Mobile
Phone Service, or AMPS, was designed primarily to
demonstrate and evaluate the technical quality of a cellu-
lar system when operating with a relatively large number
of mobile-telephone sets and to assess the marketability
of the new system under actual operating conditions.

It has two phases. The first, or technical, phase began
last July. It involves about 100 mobile units operated by
Bell System employees and is intended to confirm the
technical capability of the equipment.

The second phase, or service test, began early this year.
During this phase, AMPS is being marketed as if it were a
regular service —with two major exceptions. First, in order
to ensure that the resuits are truly representative, the
marketing eftort is addressing a randomly selected sample
from all segments of the business community. Second, in
compliance with restrictions set by the Federal Communi-
cations Commission, no more than 2,500 mobile units will
be installed.

The Chicago AMPS system has 10 cells, each served by
a separate cell site. They provide coverage of about 2,100
square miles of the metropolitan Chicago area.

— e —

AMPS: What’s happening now

The mobile telephones used in the service test have
been designed to Bell Labs specifications but are supplied |
by three non-Bell companies. They have several unique
features. For example, a user can dial the last number
called at the touch of a button. The phones also have the
capability of storing information, so that a call can be
started at one traffic light and completed at the next.
Phones are being installed in a variety of vehicles to
identify any potential problems of compatibility.

A separate but related evaluation of AMPS is also under
way in Newark, N. J. That evaluation uses equipment and
procedures that essentially provide a laboratory environ-
ment in the field to test all the basic cellular radio plans
and to provide most of the data to verify the technical
feasibility of small-cell systems. However, it involves no
actual customer service.

Once both the Chicago and Newark tests are complete,
the data obtained will permit a comprehensive evaluation
of cellular operation. If the tests are successful, a high-
capacity cellular system could be introduced in the
marketplace by 1980. Five years later, AMPS could be
provided in some 25 major urban areas.

MTSO and four control microprocessors —one in the data
link that provides the signaling path between the cell
sites and the MTSO, two in the cell site, and one in the
mobile telephone.

Implementing AMPS requires a step forward in soft-
ware technology. Not only must the MTSO perform many
of the functions that a telephone office does for land
lines, but it also must provide a number of functions that
are unique to AMPS.

Switching office functions

The first unique function concerns the location and
hand-off process. Once established, calls are periodically
supervised by a coordinated effort between programs in
both the MTSO and the cell site. Under control of these
programs, the former determines when a hand-off
between two cells is appropriate.

The location and hand-off process is one of the key
differences between the MTSO software dealing with
land-line phones and that dealing with the mobile units.
Typically, in a land-telephone connection, once the call
has been established, it is left undisturbed unless a
change is initiated by the subscriber —for example, by
hanging up or flashing the switch hook. In the case of
AMPS, however, the program itself may initiate changes
in network configurations.

Another significant difference in the AMPS software is
apparent in the process of establishing a connection
between a mobile unit and another party, either fixed
(land) or mobile. In the case of land-line phones, a
relationship between the telephone directory number and
the physical state of that line in the central office is
contained in the central office’s data base. Though this
data base may be changed for administrative reasons or
under customer control for certain custom-calling
services, the relationship between the directory number
and the physical location is fixed.
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In the case of AMPS, however, there is obviously no
physical relationship between the directory number and
the physical location. Thus, the MTSO must first find the
mobile phone. In many cases of land-to-mobile calls, the
MTSO will not be able to locate the mobile phone because
it is turned off.

Finally, a larger than usual portion of the program in
the MTSO is devoted to system maintenance. Some of the
maintenance programs conduct routine tests on the
standby equipment in the cell site to ensure that it will
function properly when needed. Others check on the
progress of calls in order to detect any failures that
might occur on the active equipment. Still another set of
maintenance programs reconfigures the redundant, or
duplicated, pieces of equipment in the cell site to isolate
faulty equipment and remove it from service.

Switching

The AMPS system exploits two communications disci-
plines: radio transmission and switching. The radio
system is based on 850-MHz frequency modulation. The
switching system is based on the standard AT&T No.
1/1A electronic switching system (ESS).

AMPS coordination is provided by the MTSO, which
controls the system and interfaces it with the land-
telephone network. In the Chicago test, the MTSO occu-
pies a position in the switching hierarchy below that of a
local office, to which it is connected with standard trunk
facilities. The MTSO interconnection arrangement is
similar to that used with a private branch exchange and
it employs existing capabilities in ESS local offices.

To ensure compatibility, an MTSO is built with stan-
dard ESS hardware. For example, all logic to control
mobile-telephone calls and maintain the cell-site hard-
ware is implemented as additions to the electronic
switching system’s stored program.

The No. 1/1A ESS itself consists of processors, memo-
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2. Connections. There are three major AMPS subsystems: the mobile telephone switching office (MTSO), the cell site, and the mobile unit
itself. The mobile unit is connected to the cell site by an fm radio link, and the cell site is connected to the switching office by land lines.
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3. How many? The number of separate frames at each cell site is a function of the site's voice-channel requirements. Operational control of
the frames is maintained by the use of both hardwired logic and programmable controllers. Many of the control functions are redundant.
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4. Format. Mobile-telephone control is maintained by using data
streams generated during momentary voice muting. Repetition of the
data message ensures that sufficient data words will be received to
permit accurate decoding by the mobile unit's logic circuitry.

ry, switching network, trunk circuits, and miscellaneous
service circuits organized as a common control system. It
is fundamentally a dedicated computer operating under
the control of its stored program.

Three types of programs are available: call processing,
hardware maintenance, and administration. Call-
processing programs provide the logic that controls call
setup and disconnection for the wide variety of call
types. The maintenance programs provide the means of
recognizing hardware failures, reconfiguring the active
and standby units to achieve a working system, and
diagnosing suspected failures to aid in repair. Adminis-
trative programs provide a mechanism for changing the
system data base, which includes customer records and
billing data.

Interface

In the AMPS system, the interface between the land-
telephone network and the radio paths to the mobile
telephones occurs at the cell sites. As well as transmit-
ting and receiving, the sites perform other system func-
tions under the direction of the MTSO.

For example, cell sites search for mobile units and
communicate data between the MTSO and the mobile
units. They also locate the mobile units; test, control, and
reconfigure equipment upon remote orders; and super-
vise calls. These operations are controlled by both hard-
wired logic and programmable controllers.

A typical cell has a maximum of 48 voice channels.
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radio frequency frames each have arrays of 16 transmit-
ters and 16 receivers arranged in four rows of 8. The
transmitters are connected to the filter-combiner
through power amplifiers.

Most of the logic and control is concentrated in the
data frame. This frame houses two microprocessors—
one on line, the other redundant. Both are Western
Electric Procon programmable controllers, each with a
random-access memory of 4,096 24-bit words, a read-
only memory of the same size, and a data memory of
2,096 18-bit words. The microprocessor buffers, refor-
mats, and executes the requests, commands, and
responses that flow by radio between the cell site and the
mobile unit and between the cell site and MTSO. The
programmable controllers also direct the cell-site func-
tions, such as the exercise of cell-site diagnostic features
when that is requested by the MTSO.

The line-supervision frame has the audio and data-
processing circuits associated with such functions as
audio companding, signaling, and supervision. It also
handles injection and recovery of data bursts interpo-
lated by brief voice interruptions. In addition, it allows
the mobile unit (through data bursts on the talking path)
to tune to a new channel when there is a hand-off.

The maintenance and test frame also contains a
Procon programmable control microprocessor. This one
has 6,144 24-bit words of program memory and 2,048
16-bit words of data memory. Commanded by the micro-
processors in the data frame, it does diagnostic testing
and provides the data for troubleshooting.

When a call is in progress, it must be monitored to
determine when various data orders must be sent to the
mobile units. These might be an order to turn off the
transmitter at the termination of the call or an order
following a user’s request for one of the optional services
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5. Who’s calling? Except for some extra digits that are necessary because the customer is calling from a mobile unit, the car telephone works

much the same way as an office phone. Incoming calls are perceived as beeps on a built-in loudspeaker.

like third-party connection or person-to-person calls.

Orders and service requests must be transmitted with-
out interfering with voice conversations. Therefore they
are sent in the form of binary data messages over the
voice channel by momentarily muting the voice and
inserting a binary data sequence. The data sequence
requires approximately 0.1 second.

Data messages

The data messages over the voice channel from the
cell site to the mobile unit are referred to as forward
blank-and-burst; those from the mobile unit to the cell
site are called reverse blank-and-burst. The forward
blank-and-burst order is initiated by the MTSO, which
sends an appropriate message over the data link to the
controller in the cell site. The controller then sends the
required message to the voice transmitter data interface.
This is done with a single 40-bit serial word that is sent
at 10 kilobits per second to the voice radio transmitter by
way of an electronically switched connection in the line-
supervision frame.

The data word (Fig. 4) is preceded with the bit and
word synchronization coding signal. This grouping of bit
sync, word sync, and 40-bit data word is repeated 11
times before the channel is restored to the voice mode.
This repetition ensures a sufficient number of properly
received words to permit accurate decoding by the
mobile unit’s logic circuitry.

Electronics /May 24, 1979

The reverse blank-and-burst message format consists
of 101 bits of bit sync, 11 bits of word sync, and 48 bits
of message data, of which 36 are information bits and 12
are error-detecting and -correcting bits. This grouping is
repeated five times.

The subscriber’s mobile-telephone equipment consists
of three basic elements: a control unit, a transceiver, and
a logic unit. The control unit is the subscriber’s primary
contact with the AMPS system and is mounted in the
car’s passenger compartment. [t serves as the required
physical interface between the customer and the tele-
phone network, by means of a handset for conversation,
a push-button keypad for entering commands into the
telephone network, and signal lamps and/or acoustic
tones for alerting the customer.

Making the call

When the subscriber presses a numbered push button
on the control unit (Fig. 5) during dialing, the decimal
digit is converted to a 4-bit binary number stored in a
64-bit recirculating shift register in the handset. Then
the “‘dialed™ digits, circulating through the shift register,
drive a time-multiplexed, seven-segment, seven-digit
fluorescent display. When the user presses the send key
to originate a call, the logic unit reads the recirculating
shift register serially and stores the digits in the micro-
processor’s RAM.

The transceiver unit (Fig. 6) is generally mounted in

163




RECEIVER TRANSMITTER-RECEIVER
ANTENNA ANTENNA AU[EIIEMFTIE-;ER, INPUT FROM HANDSET MIKE
COMPRESSDR |
X6 MULTIPLIER, |
TRANSMITTER PHASE
BANDPASS |}— MDDULATDR, TRANSMITTER
FILTER POWER AUDID MUTE
AMPLIFIER o
RECEIVER RECEIVER
TRANSMITTER
BANDPASS BANDPASS
FILTER FILTER t J WIDEBAND DATA
POWER CONTROL (2 BITS)
DIVERSITY CARRIER DN |
-0 SWITCH ‘
DIVERSITY SWITCH CONTROL
1 FREQUENCY CONTRDL
FRESD'E?\[CY X6 GGG.CHANNCEL
U FREQUENCY CONTROL
AMPLIFIER MULTIPLIER SYNTHESIZER (10 BITS) Oumr
1ST MIXER 825/6 — 845/6 MHz
r 45-MHz
INTERMEDIATE
| FREQUENCY
AMPLIFIER
N0 MIXER = HANDSET
1 z
=1
10.7-MHz o
LOGARITHMIC RECEIVED SIGNAL STRENGTH INDICATDR (RSSI) =
i-f AMPLIFIER, ]
LIMITER
DISCRIMINATER
RECEIVER WIDEBAND DATA
RECEIVER AUDID MUTE CONTROL
AUDID
MUTER | o
AUDID FILTER, OUTPUT TO HANDSET EARPHONE
AMPLIFIER -
EXPANDER

6. Synthesizer. The key to mobile-telephone transceiver operation in the AMPS system is the use of a frequency synthesizer to generate any
of 666 stabile radio-frequency carriers on digital command of the logic unit. Thus the probability of getting a clear channel is very high.

the car’s trunk. Basically, it is a solid-state fm full-
duplex, 850-MHz radio. It operates over 666 channels
over the B825-t0-845-MHz transmission band and the
870-t0-890-MHz reception band, with 45-MHz duplex-
channel spacing. The transmitter provides 12 watts of
output power at the antenna port, sending either phase-
modulated audio signals or frequency-modulated data.
The receiver amplifies and demodulates selected signals
from the diversity antennas and supplies the voice output
to the control unit and the data output to the logic unit
for decoding.

On command from the cell site, the AMPS transceiver
must generate any one of 666 stable radio-frequency
channels. To do so requires a frequency synthesizer,
which generates the carriers as commanded by the logic
unit. Each carrier is located in the 140-MHz region.
(They are later multiplied by six to operate in the
850-MHz region). A portion of the synthesizer power
output is phase-modulated with the audio signal from
the telephone handset or frequency-modulated with
wideband data from the logic unit. As noted, it is then
multiplied in frequency six times and amplified in power
to 12 w by a transistorized modulator-multiplier-ampli-
fier chain. After being filtered for harmonic and spuri-
ous signals by a seven-stage 825-t0-845-MHz transmis-
sion bandpass filter, the signal is sent by way of a
vertically polarized antenna.
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The logic unit functions as a master control for the
mobile telephone. It also encodes and decodes the wide-
band digital information transmitted between the cell
site and the mobile unit. The digital section of the logic
performs all necessary operations required to actually
process a call. A stored-program controller based on a
8-bit microprocessor is used because of the complexity of
these operations.

Controller

The microprocessor is an Intel 8080. This is an 8-bit
parallel central processing unit driven by a 2-MHz, two-
phase clock. It has a 16-bit address bus (only 13 bits
used) and an 8-bit bidirectional data bus, which it uses
on a time-shared basis to communicate with memories
and input/output circuits. The microprocessor also peri-
odically provides an 8-bit status word employed by the
CPU to develop signals for all the peripheral circuits.

The cPU has an interrupt control line that is held at
logic 0 for normal program flow. A peripheral device
may at any time request service from the CPU by simply
applying a logic 1 on this line.

The total memory is contained within a 4-kilobyte
programmable ROM (four 1-kilobyte ultraviolet-light—
erasable Intel 2708s) for main program storage and a
256-byte RAM (two 256-by-4-bit Intel 5101s) for tempo-
rary storage. O
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Look to Varo for the most
rectifiers for your power

1 AMP DUAL IN-LINE BRIDGES.
VM Series: Glass passivated diodes from 25
to 1000 V; 1 A forward current.

1 AMP FULL-WAVE EPOXY BRIDGE
RECTIFIERS. VE Series: 25t0 1000 V;

1 A forward current; controlled avalanche or
fast recovery.

2,6 &10 AMP FULL-WAVE EPOXY
BRIDGE RECTIFIERS. VS Series: 50 to
1000 V; controlled or non-controlled
avalanche, fast recovery.

Ty

3 AMP EPOXY RECTIFIERS WITH 100
AMP SURGE. V Series: 50 to 1000 V;
controlled or non-controlled avalanche; fast
recovery types @ 200 ns; 200 A surge
available.

1TO 5 AMP SCHOTTKY BARRIER
RECTIFIERS. VSK Series: 20, 30, 40 V with
low V; extremely fast recovery.

15 AMP SCHOTTKY BARRIER
RECTIFIERS. VSK Series: 20, 30,40 V; .6,
drop@ 15A; 5V@8A.

=

HIGH VOLTAGE DIFFUSED SILICON
RECTIFIERS. VA, VB, VF & VG Series: 1000
to 40,000 V; 5 mA to 200 mA; standard and
fast recovery: low leakage.

HIGH VOLTAGE POWER RECTIFIERS.
VC, VCX Series: 2to 8 kV; 1to 2 A forward
current; standard and fast recovery.

HIGH VOLTAGE RECTIFIERS FOR X-RA)
DEVICES. H Series: Up to 180 kV; 220 mA
(in oil).




comprehensive line of T
supply requirements.

In the concept stage? Design
stage? Full production? Look to
VARQO for the solution to your
specific rectifier requirements. And
count on reliability and economy as
- part of the answer. Standard

devices are stocked for fast
delivery; specially modified or
| custom designed/manufactured
g S devices can be shipped in
minimum time.

10 & 25 AMP FULL-WAVE For application information,
INTEGRATED BRIDGE RECTIFIERS. specifications or a sample device,
IN Series: 200 to 800 V; controlled - (214 =

avalanche; circuit to case insulation; press fit 1 AMP FAST RECOVERY DIODES. call (2 ) 271-8511 VARO

Semiconductor, Inc., Box 40676
Garland, Texas 75040.

or single stud mounting. V Series: 50 to 600 V; 100 ns recovery time.

P \‘ -
& VARO
o Th Ids leadi
(» e worlds leading
— rectifier company.
p ny.

30 AMP SCHOTTKY BARRIER 40 AMP SCHOTTKY BARRIER A T AT A e O s
RECTIFIERS. VSK Series: TO-3 package, RECTIFIERS. VSK Series: TO-5 package; Customer Service 7
center tapped; 20, 30, 40 V; fast recovery; .64 20, 30, 40 V; fast recovery; less than 1V drop Varo Semiconductor, Inc.
V drop @ 15 A. @120 A Box 40676, Garland, Texas 75040

Please send me:
[J application/specifications on:

[} sample device:

My application is:

N NAME
T — COMPANY.

ADDRESS
HIGH VOLTAGE POWER RECTIFIERS. CITY.
H Series: Controlled avalanche junctions up HIGH VOLTAGE MULTIPLIERS.
to 150 kV; 2 A (in oil); center tapped types up MH Series: 15 kV to 40 kV; doubler, tripler and STATE ZIP
to 300 kV. quadrupler configurations.

PHONE.
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Engineer’s notebook

Phase-locked loop aids
in measuring capacitance

by Ronald E. Pyle

Tracor Inc., Austin, Texas

In this circuit, a phase-locked loop (PLL) aids in measur-
ing an unknown capacitance to within 1% of its true
value, over the range of approximately 10 picofarads to |
microfarad.

As the figure shows, the unknown capacitance, C,, is
part of low-pass filter R1C,. The filter’s output serves as
one input to the PLL’s phase comparator, the other input
being derived from the loop’s voltage-controlled oscilla-
tor (vco). Circuit operation is based on the principle
that the phase lag at the filter’s output is 45° at f,, the
filter’s center frequency. The PLL thus acts to generate a
frequency having a 45° lag on the other port of its phase
comparator, locking the loop. The output frequency of
the oscillator at locking represents an index of the capac-
itance measured.

The output frequency of the vCO in the CD4046B pLL

passes through a buffer and is divided by 2 and 8 by the
7493 4-bit counter. These signals are next routed to the
74S113 J-K flip-flop, which generates a wave shifted 45

with respect to the input signal on the J port.

The flip-flop’s output is then compared with the
filter’s output signal at phase comparator 2 of the
4046B. This comparator is an edge-controlled network
that indicates 0° phase difference between the input test
signal and the vcCo-derived signal, when locking is
achieved. The 4046’s locking and capture range is
approximately two decades, which is what makes it
possible to measure the wide range of capacitances
mentioned above. Suitable selection of R, and C,
extends the measurement range still further.

A frequency counter measures the output of the
circuit in the locked condition as f, = 1/2x RtCx. From
this the unknown capacitance can readily be determined.
Look-up capacitance tables plotted as a function of f,
and Rt can be readily constructed for rapid checking.
Alternatively, extra hardware may be added to convert
the frequency into a capacitance value directly, thus
forming a self-contained digital capacitance meter. [

Engineer's notebook is a regular feature in Electronics. We invite readers 10 submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $50 for each item published.
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Filtering an answer. A phase-locked loop finds the center frequency, f,, of low-pass filter R:Cy, thus enabling determination of test
capacitance Cx, from f, = = R:Cx. The VCO derives an output whose phase lag matches that of the lag at the filter output at the PLL's
comparator, so that locked state is achieved. The VCO output, {,, thus represents an index of the capacitance measured.
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LED dot/bar driver
simplifies solid-state scope

by Forrest M. Mims I}l

San Marcos, Texas

The design of this solid-state scope is simplified by use of
a one-chip driver to address the rows of the light-
emitting-diode matrix comprising the scope’s display.
The circuit is a viable alternative to a scope that has
previously been described.!

The unit will handle input signals in the audio-
frequency range. Signals to be displayed are applied
to pin 5 of the National LM3914 dot/bar driver and
resolved to one of ten active-low output levels. Note that
R; provides a programmable current control for all LEDs
in the display. Thus, current-limiting resistors are not
required at each output port of the driver. Pin 7 is
connected to an internal 1.2-v reference so, as a result,
current through Rj is approximately equal to one tenth
the LED current; thus, with R; = 1.2 kilohms, the LED

current becomes equal to 10 milliamperes.

The 4017 Johnson counter and accompanying gates
comprise the scope’s horizontal-sweep circuit. The sweep
oscillator driving the counter is made from half a 4011
quad-NAND gate, G, and G, its frequency controlled by
resistor-capacitor combination C,~R4. In this way, the
instantaneous input voltage is resolved to 1 LED in 100.
G3; and G, provide automatic triggering of the sweep.

As for the LED display itself, bar arrays that contain
10 diodes each are easier to use and provide a more
uniform display than discrete diodes, and are therefore
recommended. Another option is to employ miniature
matrix arrays of five by seven dots. At least one firm, IEE
Inc. (7740 Lemona Ave., Van Nuys, Calif. 91405),
offers such displays that can be mounted adjacent to
each other without a gap in the LED columns.

Both the vertical and horizontal driving sections of the
basic scope can be readily expanded. For instance, five
cascaded counters and five cascaded dot/bar chips can
drive a 50-by-50-diode matrix, forming a scope with a
display resolution of 1 LED in 2,500. O

References
1. Vernon Boyd, “'LED bar-segment array forms low-cost scope display,’ Electronics, Nov.
24,1977, p. 128.

Drive center. One-chip dot/bar driver
reduces complexity of vertical scanning
portion of scope having light-emitting diode
display. Horizontal scanning portion uses G,

and G; for clock, wired as astable muitivibra-
tor, and 4017 counter. Display resolution is 1

LED in 100.
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WHEN HEWLETT-PACKARD WANTED
TO PROTECT THEIR MEMORIES,
THEY REMEMBERED US.

When a computer
loses power, its vola-
tile memory goes blank.
Plain, simple, and costly.

It doesn’t have to
happen.

Because Gates Energy
cells and batteries pro-
vide dependabile standby
power. They furnish the
energy when the local
power company can't.

That’'s why more and
more major computer
manufacturers are mak-
ing Gates an integral part
of their products.

Our energy cells have
outstanding capability for float

charging. So, they're always at peak
power for emergency situations.

And, for portable instrumenta-
tion, Gates Energy cells offer safe,
reliable sealed lead-acid con-
struction and extended discharge
service.

Learn more about Gates
Energy. Send for our com-
prehensive information
packet full of design data,
spec sheets and application
notes. Circle our Reader
Service Number, or write us

directly.
Gates Energy Products,
Inc., 1050 South Broadway,
Denver, CO 80217. Phone
(303) 744-4806.

GATES ENERGY

“NEED DESIGN ASSISTANCE. HAVE ENGINEER CALL" CIRCLE, 170 "SEND LITERATURE." CIRCLE 171
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Hardware breakpoints aid
8080 program debugging

by Guy Sundman
Espoo, Finland

If the instructions that place breakpoints in a program
are generated by hardware instead of software, the user
finds it easier to debug the program, regardless of the
architecture or memory type used in a microprocessor-
based system. Shown here is a method to enable the
required program interrupts for an 8080 microprocessor,
using a modest low-power interface.

In the comparator and register logic (a), the desired
breakpoint that is represented on lines D¢—D5 is saved by
placing an arbitrarily selected key logic word on lines
A,—A; of the 8080’s 16-bit address bus and then generat-
ing two output instructions. In this particular instance,
D¢—D; is latched by Us—Usg when logic word 111111 is
placed on the bus.

saved breakpoint must be entered in two steps. When
lines Ao and A, are both made equal to logic 0 and the
first output instruction is executed, CP, in the decoding
and interrupt-generation logic (b) moves low, so that Us
and Us stores the lower part of the breakpoint. D¢—D>
are then set to the upper half of the breakpoint address
and the key logic word is again generated, with Aq and
A, made equal to 1 and 0, respectively. This action
causes CP, to move low, and U;~Us latches the upper
half of the breakpoint.

During program execution, lines C,—C,s of U,-U,
move high when the program counter (lines A¢—A;s)
reaches the breakpoint. If the breakpoint has previously
been enabled (an output instruction at A;—Ae of
1111111X with Dy = 1), and a memory-read (MEMR)
operation performed, flip-flop F, generates an interrupt,
INT, to the microprocessor.

Assuming the interrupts are enabled, the microproces-
sor will generate the INTA signal to the 8212 8-bit 1,0
device. A hard-wired instruction (in this case, RST 6) is
then placed onto the data lines Do—D5.

Program execution will thus resume from location 60.
This location may represent the first instruction of a

Because the 8080 interfaces to an 8-bit data bus, the program jump to the debugging or utility routine. O
FROM ADDRESS BUS
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Picking points. C-MOS interface (a) enables hardware entry of any desired breakpoint. When microprocessor’s address counter reaches
breakpoint, program interrupt is generated by decoding logic (b), in turn permitting a jump to debugging routines.
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‘TemPak'-A NEW
TO TEMPERATURE

ACCURACY AND FLEXIBILITY THROUG

TemPak—the first true system concept in digital ther-
mometry. It's Fluke's low-price, off-the-shelf answer to most
R&D, industrial production and lab temperature measure-
ment needs.

Including RTD and thermocouple thermometers, the
system has options for limits, min/max memory, delta read-
ings and analog/digital outputs. Plus accessory modules
for multiple points and alarms, for thermocouple thermo-
meter calibration, and a rechargeable battery pack. Wrapped
up in simple and rugged packages that let you build your
own cost-effective system.

TemPak starts with your choice: RTD or Ther-
mocouple Thermometers

At the heart of TemPak are two stand-alone precision
digital thermometers—with microprocessor power for near
perfect linearization, memory and access to new functions.

The RTD model (2180A) accepts six common RTD
types (without plug-in cards) and reads outto 0.01°over the
most-used part of the range. With an exclusive 0 to 1000
ohm adjustable range for checking and calibrating RTDs.

The Thermocouple model (2190A) comes standard
as a multitype instrument offering the choice of either JKTCR
or JKERS thermocouples. Linearization is so precise that
conformity to NBS curves is better than 0.1° F.

Both models have pushbutton selection of °C/°F, and,

in the Fluke tradition, are the most accurate and stable in-
struments available.

Exclusive options

The “006" option simply plugs in the front panel of both
thermometer models, providing thumbwheels for one limit
setting, memory for recording high and low readings, plus
a delta reading mode so you can observe only variations
around one temperature setpoint. All three functions work
together if you need them, to save time and money.

The “002" option provides both an analog output for
recording and a digital output in three formats—RS232,
parallel ASCII, and current loop.

Accessory modules for custom system needs

Add more inputs to¥our 2180A or 2190A thermometer
with either the Y2000 RTD Multi-Point Selector or Y2001
Thermocouple Multi-Point Selector. Both give you 10 in-
puts of two different types. For more than 10, simply add
additional modules.

For more than one limit, the Y2002 Alarms Output
has four independent comparators for limits setting and
control, with indicators and relays (latching or non-latching)
for each.

Buy the economical Y2009 Rechargeable Battery
Pack and make remote or on-site temperature measure-




SYSTEM APPROACH
MEASUREMENT.

P-CONTROL AND MODULAR PACKAGING.

o o I o

Sz

Battery Pack
$220

,E,D_
'RTD Therm.

$695 002:

)

Calibrator
$395

|

Multipoint |

$295 008: Limit, Min/Max,
Det

E:n_

Multlpomt
$295

"ﬁjl

T/C Therm.
$695

(ANl U.S. prices.)

ments, free from power line noise.

If you already have thermocouple thermometers at
work in your facility, you'll find the Y2003 Thermocouple
Thermometer Calibrator to be a very useful module. This
wide-range, high-resolution module works with the 2190A
to calibrate analog or digital thermometers that use any
one of seven different thermocouple types. And, it includes
rechargeable batteries for portability.

You can even precisely caiibrate and check linearity
of your chart recording thermometer. Save both time and
money by doing your own calibration, and enjoy a higher
level of confidence and reliability in your existing processes
and systems. The only accurate and portable thermometer
calibrator available. Exclusive from Fluke.

Mix and match, stack and latch. All rack and panel
adaptable. Plus, all 2180A and 2190A accessories “daisy
chain” together through a common accessory bus for quick
and clean electrical add-on capability.

For literature or an applications specialist's visit, CALL (800) 426-
03617, TOLL FREE. Or, write: John Fluke Mfg. Co., Inc P.O. Box 43210,

Mounttake Terrace, WA 98043. In Europe, contact Fluke (Nederland)
B.V,, P.O. Box 5053, Tilburg, The Netheriands. Tel.: (013) 673973. Telex:

52237.
FLUKE

*Alaska, Hawaii, Washington resicents
———

— please call (206) 774-2481.
3301-2180/90
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-front backup.

Now Bussmann brings products and technical
backup nght to your front door.

If you’ve been going to
an electronics distributor
for Bussmann products,
here’s great news.

The Bussmann repre-
sentative who brings new
product information and ap-
plication help to your dis-
tributor will now do the
same for you.

He is likely to be the

same sales representative
who’s kept you stocked with
a variety of other elec-
tronics products.
But now that he’ll be
bringing you e
Bussmann #
too, you

stand to gain a lot more than
just single-source con-
venience.

For one thing, you'll get
dependable technical help
whenever you need it. As
an experienced electronics
professional. your Buss-
mann representative is a
prime source of application
advice. And he has the
full backup of Bussmann in-
plant application specialists.

Your Bussmann repre-
sentative will also give you
faster, more direct access
to Bussmann pro- &=
ducts. Product

Circle 174 on reader service card

literature. Tech-{

nical bulletins. And more.

Working with your
distributor, your Bussmann
representative puts our
total capability at your
disposal. This new service
team is just one more way
we've strengthened and
reaffirmed our commit-
ment to you.

After all, when you
specify the best electrical
protection devices money
can buy, vou expect
equally good service.

And now Bussmann
gives you both.

Bussmann Manufacturing Division
McGraw-Edison Company

P.O. Box 14460

St. Louis. Missouri 63178

McGRAW-EDISON

Bussmann.
The Protection
Experts.
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NCC program studies
impact on society

National Computer Conference also features
miniconferences on banking, insurance, health

by Howard Wolff, Assistant Managing Editor

O Both June and the National Computer Conference
will soon be bustin’ out all over New York as the show
returns to the Big Apple for the first time since 1976.
Prepared to take a hard look at social and economic as
well as technological facets of the art of computing, NCC
79 will hold its technical sessions at two hotels— the
Sheraton Centre and the New York Hilton—and most
of its exhibits at the New York Coliseum, June 4-7.

The invitation from show chairman Merlin G. Smith
describes the NCC as not to be missed. “The program
will highlight recent developments in computer science
and technology and will provide individuals with a better
understanding of the entire industry, including a greater
consciousness of the social implications of the expanding
use of computers,” he says. Smith is a member of the
research staff in the computer sciences department at
International Business Machines Corp.’s Thomas J.
Watson Research Center in Yorktown Heights, N. Y.

But the conference will not be anchored at that level.
For the third year in a row, the people at Afips—the
American Federation of Information Processing Socie-
ties, which organizes the NCC—are orchestrating their
immensely popular Personal Computing Festival. To be
held concurrently with the NCC, the festival will consist

of some two dozen sessions exploring two major ques-
tions about personal computing: what do you do with it,
and is it worth it? The sessions will cover a wide range of
subjects, among them personal robotics, speech synthesis
and recognition, computer crime, and computer ethics.

Under the banner of special events will be a first for
the NCC: an exhibition of postage stamps about comput-
ers. Also featured will be a science film theater, contests,
and application demonstrations in personal computing.
One of the more interesting non-technical highlights will
be Pioneer Day, this year commemorating the develop-
ment 20 years ago of Cobol (Common Oriented Business
Language), the most widely used language.

However, the brightest light in the conference’s array
is still the 120-plus technical sessions covering nine
broad areas. In keeping with the theme of social aware-
ness, there will be examinations of subjects such as
government regulation, security restrictions on interna-
tional trade in data processing, computing in developing
countries, software patents and taxation proposals, and
legal risks. There will also be discussions about the role
of computers in specific industries: banking, insurance,
and hospitals and health care.

For the strollers and literature collectors, the days of

New this year. Among systems introduced by IBM since the 1978 edition of the National Computer Conference is this 3033 Attached
Processor Complex. It is aimed at large data networks, high-volume jobs, and expanded business or scientific applications.




the conference will be filled with action. The total of
more than 350 organizations occupying more than 1,700
booths at the Coliseum and the New York Hilton add up
to what the NCC’s organizers are calling the largest
computer show ever assembled.

Hot topics at the show

The biggest obstacle for the NCC-goer is the large
number of concurrent sessions. Then there are the
concurrent conferences-within-a-conference: one on per-
sonal computers and others on the use of computers in
health care, for financial transactions, and computer law
and public policy. However, sessions run in blocks on the
same day organized by subject.

A broad guide is offered by program chairman Rich-

2:30-4:00 MONDAY p.m. 4:15-5:45

8:30-10:00

LCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC N

ard E. Merwin, a research professor at George Washing-
ton University in Washington, D. C., and a consultant on
real-time computer systems and special-purpose lan-
guages. Merwin says, *“We have three overriding objec-
tives: increased coverage of important issues involving
management, marketing, applications, and the social
impact of computers; [assessment of] critical issues
including implications of the expanding use of data
bases, regulation of transborder data flow, and the merg-
er of data processing and communications; and special
attention to applications areas of key importance
through ‘miniconferences’ ” (see *“Pushing the bounda-
ries outward,” p. 179).

Of the technology-oriented sessions, the group on
data-base management and machines occupies the No. 1

TUESDAY a.m. 10:15-11:45 | 2:30-4:00 TUESDAY p.m. 4:15-5:45

Regulation or antitrust —

Computers at work in the

Evolution of the computer

Computer communications

Foreign policy and national

HILTON competition in the computer/ White House, the Senate communications market in | and the international data secunity restrictions on
(MERCURY) communication marketplace and the Federal courts a new technological era marketplace international trade in
data processing
Insurance industry ‘ Trust and securities Commercial banking EFT and consumer International banking The automation of check
HILTON gautomation | wndustry ton au i banking automation automation processing
(TRIANON) |
| — | | — = —
SHERATON | Software performance | Measurement of software Designing distributed The interface between Computer systems Modeling of program
CENTRE maodeling and analysis | reliability systems data-base management analysis and evaluation behaviler

(IMPERIAL A)

|

systems and operating
systems

Impact of future
technologies on
the computer industry

SHERATON
CENTRE
(IMPERIAL B)

[ Mass-storage system
technology

!

|

Data flow — Part |

An assessment of future
computer system needs for
large-scale computation

SHERATON
CENTRE
(GEORGIAN A)

Array processing: an
innovative approach to
scientific computing

|

Power tin

Data flow — Part Il

Dynamic and reconfigur
able architectures

Dynamic and reconfigur
able architectures
problems, evolution and
applications

the computer facility

C facility support
functions

HILTON Unions in data processing

(GRAND
BALLROOME.)

Business and entrepre-
| neurial gpportunities
| in computers

End-user training —
buitding the DP interface

Impact of secunity and
protection on computer
architecture

Distributed system control
architecture

Why managers fail

Factors for innovating DP
professionals vs other jobs
n the DP department

White House information
systems, , .information for
decision making in the Exec-
utive Office of the President

— !
HILTON Data-base machines Distributed data-base ‘ Relational data-base Data-base evolution Data-base management
(GRAND systems systems systems architecture
BALLROOmM W.)
i 1 -
SHERATON State of art of minicom Computer page printing Manag s challeng Benchmark selection of Planning, acquisition _an_d The information officer
CENTRE puter hardware/sof tware the office of the future ‘ teleprocessing systems implementation of mini fact or fancy?
and distributive processing \ computer-based business
(ROYAL B) systems
4
PO "l B . | * . . . - .
User assistance in on-line Computers in biological Emulation laboratories Simulation development Simutation of industrial Simulation languages
HILTON systems and medical simulation and experience | tools processes
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Networks and data’ an The ANSI reference model An overview of network Measurement phases of Economics of netwarking Assuring data-base
SHERATON
CENTRE interim report by the | for network protocols technology computer selection integrity in the net-
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Y
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R Practical applications of Determining the value of Software psychology Social effects of The status of women and Power, politics, and
SHERATON data encryption computer applications exploring the human computerized mingnties in computing structure: computers
CENTRE factor conferences and organizations
(ROYAL A)
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spot by virtue of multiplicity as well as importance. The
reason is that, as computers become more powerful and
more used, more data is being sorted, changed, and
pushed through the machines. This leaves the entire
industry searching for means of managing the growing
mountains of information. At the same time, processors
are becoming less expensive, so computers can devote
some of their power to more sophisticated schemes for
organizing and processing files and for establishing rela-

tionships between files and the records in each.

Perhaps the best place to start exploring the whys and
wherefores of data-base management is a paper-cum-
panel session called “Data-Base Machines.” Chairman
T. H. Bonn of the Sperry Research Center in Sudbury,
Mass., will sum up user and manufacturer issues follow-

8:30-10:00 WEDNESDAY a.m. 10:15-11:45

2:30-4:00 WEDNESDAY p.m.

4:15-5:45

ing a paper on each of the two approaches to such
machines: associative processors and back-end proces-
sors using the standard Codasyl model. A quartet of
panelists will then debate the two.

A second session, led by Shem Navathe of New York
University, is called “Data-Base Design.” Speakers will
discuss the design and building of data bases in business,
industry, and government, emphasizing the decisions,
issues, and strategies involved. The third data-base

session, led by P. Bruce Berra of Syracuse University

8:30-10:00 THURSDAY a.m.

10:15-11:45

2:30-4:00

THURSDAY p.m.

(N.Y.), will deal with “Relational Data-Base Systems,”
and the fourth, headed by Dennis McLeod of the Society
for Computer Simulation in La Jolla, Calif., will cover
“Data-Base Evolution.”

To examine some of the problems encountered in

4:15-5:45

Conducting the trial:
evidence in computer
crime and fraud cases

No patents for
software?
If so, what now?

Software tax: an idea
whose time has come
...or gone ?

Legal risks: technical
decisions, computer
experts and business
sense

Information privacy:
public policy and
recordkeepers’
responsibilities

The international
privacy debate: laws,
licenses and
limitations

Data processing and
the provision of legal
services in the private
law office

Data processing and
litigation support

Issues and policy
concerns in health
computing — Part

Issues and policy
concerns in health
computing — Part 1

Data center issues
Part |

Data center issues —
Part It

Implementation factors in
hospital information systems

Computer-based consultation
and ambulatory patient care —
how should it be implemented ?
who should control it?

Quantitative measures of the
quality of programs and systems

Case studies of software
development techniques

Communications
technologies: their
impact on computing

Employing handi-
capped computer
professionals

The impact of new
a-d LS| technology
on systems

High-end micro-
processor architecture

Data-base design

Performance modeling
and evaluation of
data-base management
systems

Data dictionary
systems

Associative processors—
why are they needed?
what can we expect in
the future?

Associative languages

Fault -tolerant and
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Testing and fault
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systems

systems

Advanced industrial
robotics

Advances in computer
graphics

New directions in distributive

architectures
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High-level languag
and direct execution
machines

first interface

Improving the per
formance of the
data-processing
professional

How to sell new
technology to
management

Computers for the
Chief Executive
Dfficer

Data processing’s “Pro-
position 13" —a look at
the state software and
related taxation issue

The expanding world
of service

People power : the
key 1o effective
management of data-
processing projects

Time management for
the DP professional

Finding value in used
computers

Data-base models

Data-base
applications

Cobol — its origin

Cobol retrospective

Computer chess —
the next decade

Computer technology
and the movie
industry

User microprogram-
ming of minicomputers

Design issues for
word-processing
systems

Computer-based
systems in complex
organizations

Special computer
applications

Computer graphics
in the building
industries

What can pattern
recognition and 1mage
processing do for
society 7

Computation prob-
lems in pattern
recogmition and
image processing

Error-correcting codes:
application to memory
systems

Simulation for
predicting computer
system

performance

Languages for
computer system
simulation

Simulation results

Computing in
developing countries

Making business
maodels easy 10 use

Applications of com
puters i criminal
Justice systems

Model-based manage-
ment support for
distributed data
processing

Experiences in local
area networking

Appropriate level of
network securnty

Technological 1ssues
in supporting network
access to data

Network performance
modeling

AUTODDIN Il -
data-communication
system

The military message
experiment

Current topics in
information retrieval

erating systems tech-
nology in the Dept. of
Defense — Part |

Advances in secure op-

Advances in secure op-
erating systems tech-
nology in the Dept. of
Defense — Part |1

Risk assessment
techniques

Sexual barriers in
business and how to
overcome them

Computer fraud

M of
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cal [y
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computer centers

development

by contract

Personal career
planning for the
information systems
professional

Computers and
society research
and education

Data bases in the
humanities and
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Women in computer

More for less with
n local

: where
do we go from here?
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government — a
chalienge to users
and the industry

Computerized control
systems for automated
production facilities
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adapting data-base systems to the actual operating
computer system, Eduardo B. Fernandez will lead a
panel session entitled “The Interface Between Data-Base
Management Systems and Operating Systems.” Fernan-
dez, who works for 1BM in Los Angeles, will have with
him another 1BMer, James N. Gray of San Jose, Calif.
Ehud Gudes of Pennsylvania State University, H. Rex
Hartson of Virginia Polytechnic Institute, and Larry
Kerschberg of Bell Laboratories in Holmdel, N. J., will
also participate.

Away from prying eyes

With the proliferation of data-processing and handling
machinery has come an increase in problems associated
with the need to safeguard data. Thus, the NCC will have
no less than eight sessions on the various approaches to
computer security.

A good place to start is the panel discussion called
“Managing the Computer Security Problem.” It will be
led by Robert B. Campbell, who works at the headquar-
ters of the Department of the Army at the Pentagon.
Campbell’s copanelists will be Peter S. Browne of
Computer Resource Controls Inc., Rockville, Md.;
Robert V. Jacobson of International Security Technolo-
gy Inc., New York City; and Edward C. Springer of the
U. S. Office of Management and Budget, Washington,
D. C. They will look at current practices and trends in
areas such as assessing the relative sensitivities of
computer operations and establishing an organization to
manage the security problem, as well as at corporate
policy options and management techniques.

In two sessions devoted to ““Advances in Secure Oper-
ating Systems Technology in the Department of
Defense,” Stephen T. Walker of the bOD will preside as
seven papers are read. These range from Walker’s own
explanation of why the day of the trusted system is at
hand —that after eight years of rescarch, operating
systems with enough integrity for Pentagon multilevel

At the flickers

Want to see a movie at the National Computer Confer-
ence about computers in Hollywood and how they
perform their feats of legerdemain? Then attend a
panel called *‘Computer Technology and the Movie
Industry.”” Session leader Suzanne Landa of the Rand
Corp., Santa Ana, Calif, and two fellow panelists,
William Dietrich of Mini-Micro Systems Inc. of Anaheim,
Calif., and A. Jerumanis of MCA Inc., Universal City,
Calif., will look at the growing impact of computers on
the movie industry. They will examine their role in
production, distribution, exhibition, preservation, and
redistribution —and show some examples. The session
should be popular, so get there early for a good seat:
Thursday, June 7, 10:15 a.m. in the Grand Ballroom
West at the New York Hilton. Bring your own popcorn.
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secure use will be available this year—to an explanation
of UCLA’s secure UNIX by a team of six researchers from
the University of California at Los Angeles, led by
Gerald J. Popek. The team used a tightly constrained
base kernel, a second-level policy kernel, an interface
essentially identical to Bell Labs’ UNIX, Pascal language,
and formal, semiautomatic program verification for the
source code of both kernels.

Another paper describes the design of the Defense
Department’s KSOS—for kernelized secure operating
system—also based largely on Bell Labs’ UNIX. The
paper, by Ford Aerospace and Communications Corp.’s
E.J. McCauley and P.J. Drongowski, says that KSOS
will be able to handle information at various military
security levels (such as secret or top secret) with a
security kernel at its heart to monitor access. And John
P.L. Woodward of the Mitre Corp., Bedford, Mass.,
discusses applications for secure multilevel systems: for
use when a secure system is communicating with one
that is not secure, and in data-base management
systems, message-processing systems, and front ends.

Putting them together

As the cost of data processing shrinks, more computers
are being placed in remote locations. But it would still be
too costly and impractical to have big central processors
scattered about. The solution: distributed processing, or
networking.

The importance of networking is reflected in the
amount of time devoted to it on the NCC program. There
will be 14 sessions covering a range of subjects from
protocols to military uses, including one on the omnipre-
sent matter of security.

On its most elementary level, networking serves
limited geographical areas such as college campuses or
office buildings. To discuss such setups and their use for
intramural data communications as well as for local
distribution of data from long-distance networks, Ira W.
Cotton of the National Bureau of Standards, Washing-
ton, D. C., has put together a session called “Experiences
in Local Area Networking.” Richard Sherman of the
Ford Motor Co. in Dearborn, Mich., and James W.
White of the Xerox Corp. in Palo Alto, Calif., will
describe their companies’ operations, while Robert J.
Carpenter, an associate of Cotton’s at the NBS, will talk
about the bureau’s intelligent network.

The military has been a pioneer in data networks, so of
particular interest is a session on “The Military Message
Experiment,” a program which sought to evaluate inter-
active message handling in the military. The experiment
evolved into a study of the Sigma service supporting 24
on-line users in Hawaii. There will be two papers about
Sigma followed by a panel of users, developers, and
evaluators of the results.

What does networking cost, and how much does it
save? Some answers come in a session called “Economics
of Networking,” led by Norman R. Nielsen of SRI
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A new wrinkle at NCC '79 is a series of miniconferences,
three groupings of sessions on particular applications
areas. They will cover financial transactions, law and
public policy, and heaith care. The conferences-within-
a-conference represent an effort on the part of the NCC's
organizers ‘‘to bring in people making use of computers,”’
says conference program chairman Richard E. Merwin.
“It's an attempt to push the NCC farther out into interdis-
ciplinary areas.”

The financial area will consist of six sessions scheduled
for Monday and Tuesday, June 4 and 5. They have been
organized by Donald R. Hollis, vice president of Chase
Manhattan Bank, New York City. Each session will have
two formal papers before a third member joins the panel
for a discussion of developments and trends.

The law and public policy coverage will be spread

Pushing the boundaries outward

through all four days of the conference. Organized by
Washington, D. C., attorney Wiliam Wewer, the 14
sessions will explore wide-ranging aspects of regulatory
issues, law enforcement, international trade, and comput-
er crime and fraud.

On Wednesday and Thursday, June 6 and 7, health care
will be handled in sessions organized by Karen A. Duncan
of the Mitre Corp., McLean, Va. The keynote session will
feature Rep. James Scheuer (D., N.Y.), who conducted
recent congressional hearings on computers in medicine,
and Joyce Lashof, assistant director for human resources
of the U. S. Office of Technology Assessment. For physi-
cians who are attending the health-care miniconference,
Mt. Sinai Hospital of New York will offer credits toward the
total required by various specialty governing boards to
attain board certification.

International, Menlo Park, Calif. Nielsen will deliver a
paper on the economic impact on colleges, while the
control of computing funds and resources will be covered
by Beverly O’Neal and Ronald Segal of Educom at
Princeton University. Educom is a consortium of more
than 270 colleges and nonprofit organizations that helps
its members make the best use of computer communica-
tions. There also will be a three-member panel.

Software: patented or taxed?

In two sessions bristling with attorneys, and including a
tax expert and a government official, speakers will give
an overview of the patent and tax status of software.
Both are led by John W. Behringer, a Washington,
D. C., attorney. His session on “No Patents for Soft-
ware—If So, What Now?” will review the reasoning
behind the U.S. Supreme Court’s decision that certain
computer programs are unpatentable. It will look at
what software may be patented and at alternative forms
of protection —such as by copyright or as trade secrets.

In “Software Tax: An Idea Whose Time Has Come

. .or Gone?” the spotlight will be on existing state and
Federal taxation as well as on the latest development:
imposition of personal property taxes on software. The
speakers will represent government, the legal communi-
ty, and an accounting firm: Thomas Lynch, commission-
er of the Department of Taxation and Finance of the
State of New York; Gordon O. Pehrson, an associate of
Behringer’s in the Washington law firm of Sutherland,
Asbill & Brennan; and John E. Haner of Arthur Ander-
sen & Co., Boston.

Let the computer do it

Simulation and computer-aided design are two more
technologies that owe their growing importance to the
ready availability and decreasing cost of computing
equipment. Now, with systems becoming complex
because more organizations can afford more compo-
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nents, simulation is a vital tool in keeping track of data.
Computer-aided design not only helps design a mechani-
cal, biological, or electronic system, but it can take the
designer through the breadboarding stage and then
determine tests and test procedures. Eight NCC sessions
will explore the world of simulation and CAD.

In “Computers in Biological and Medical Simula-
tion,” Thomas G. Coleman of the University of Missis-
sippi Medical Center, Jackson, will lead a panel
summarizing the state of the biological simulation art
and discussing hardware, software, numerical methods,
and other factors required for further advancement.
Ingrid A. Eldridge of the Army’s Communications,
Research, and Development Command, Fort Mon-
mouth, N. ., will lead a session on “Emulation Labora-
tories and Experience” in which speakers will describe
their own simulation work in research and development,
testing, and teaching.

On the industrial front, Joseph Talavage of Purdue
University, West Lafayette, Ind., leads a session on
“Simulation of Industrial Processes” with papers on
work in discrete manufacturing systems (by William
Biles of Pennsylvania State University), computerized
food processing (by Richard Schuman of the Staley Co.,
Decatur, 1ll.), and automated distribution system analy-
sis (by Burnett Moody of Deere & Co., Moline, I11.).

“Languages for Computer System Simulation,” a
session headed by Brian W. Unger of the University of
Calgary in Canada will discuss modeling of both system
software and network architecture. Philip H. Enslow Jr.
of Georgia Institute of Technology in Atlanta will cover
languages for operating systems, Imrich Chlamtac and
William R. Franta of the University of Minnesota in
Minneapolis will discuss aids to the development of
network simulators, and M. H. MacDougall will talk on
the simulation language SIML/I. Unger also will head a
session called ‘“‘Simulation for Predicting Computer
System Performance.”
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Hole-and-flber technique
bullids low-cost
optical link

Posiltive supply
sinks current

NBS callbrates
ac devices
down to 0.1 Hz

Seminar at Stanford
for computer-alded
IC design
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Engineer’s newsletter

An interim, low-cost way of building a limited-bandwidth, optical-fiber
link is to make a hole in a standard epoxy-encapsulated light-emitting
diode,then cement a single fiber in place near the LED’s chip with cyanoa-
crylate adhesive, says Forrest Mims III of San Marcos, Texas. While this
method seems crude, none of six RL-50 LEDs so modified was damaged by
the procedure, notes Mims, and sufficient power was transferred to
support a half-duplex voice channel over a 200-meter length of 1TT T-323
fiber when the LED was forward-biased at 20 mA.

Mims makes the hole with a blunt sewing needle that has been heated in
a flame. With the diode’s leads held fast in a small clamp or vise, the hot
needle is guided through the epoxy to the surface of the chip. A bright
pinpoint of light can be observed by peering into the hole if it is properly
formed. A fiber with a cleaved end is then dipped in the adhesive (trade
name Cyanolit, from Denis Leader Ltd.) and inserted into the hole.

Sometimes a positive supply is called upon to sink current rather than
source it, and this is especially true if the supply is used as a reference. Al
Kovalick of Hewlett-Packard Co., Palo Alto, Calif., noting the ease with
which the pin-to-pin voltage requirements of a three-terminal regulator
can be met, says that two of them—one positive-voltage and one
negative-voltage device—can be simply combined to accomplish the task.

Kovalick’s +5-v supply uses the LM7810 10-v regulator and the
LM320K — 5-v regulator. Grounding the input-voltage port (pin 3) of the
LM320K, he drives the normally grounded pin 1 of the device with the
stable output of the 10-v regulator. Thus the voltage at the output (pin 2)
of the —5-v regulator becomes +5 V. When the free end of the output
load resistor is connected to a voltage greater than 5 (12, typically, or that
needed to drive the 10-v regulator), the circuit will sink current.

The National Bureau of Standards now provides calibration services for
instruments measuring low frequencies over the 0.1-to-10-Hz range. The
low-frequency limit of the calibration system is about 20 times below that
of existing thermal voltage-converter systems, according to physicist
Howard K. Schoenwetter. For further technical information, contact him
at the Center for Electronics and Electrosystems, NBS, Washington, D. C.
20234, or call (301) 921-2727.

Stanford, Calif., is the setting for a one-day program on July 9 that
discusses process and device modeling for integrated-circuit technologies.
Entitled “Computer Aids for 1C Technology and Device Design,” the
program will emphasize new aspects appropriate to the design of very
large-scale integration, such as thin oxides, laser and electron-beam
annealing, oxidation-enhanced diffusion, bulk defect generation, and inter-
face charge and annealing. The seminar is sponsored by the College of
Engineering of the University of California, in cooperation with the
electrical engineering department of Stanford University.

The program cost is $125 and advance enrollment is required. For
further information, write Continuing Education in Engineering, Universi-
ty Extension, University of California, 2223 Fulton Street, Berkeley, Calif.
94720, or telephone (415) 642-4151. -Vincent Biancomano
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HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
illus. Compact, concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op
amp circuit problem!
617/97X  Pub. Pr.. $29.65

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 881 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/27X  Pub. Pr, $24.50  Club Pr., $19.50

IC SCHEMATIC SOURCEMASTER. By K.
W. Sessions. 557 pp., 1,500 schematics. All
1,500 circuits here—from the simplest to the
most complex—are based on currently man-
ufactured, inexpensively acquired ICs. Many
are the equivalent of even more complex cir-
cuits containing up to several thousands of
individual transistors if built with discrete com-

ponents.
784/922 Pub. Pr., §26.95

Club Pr.. $17.50

Club Pr., $19.95

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

DESIGN TECHNIQUES FOR ELECTRONIC EN-
GINEERS. Electronics Magazine.
191/581 Pub. Pr., $24.50 Club Pr.. $17.50

HANDBOOK FOR ELECTRONICS ENGINEERING
TECHNICIANS, By M. Kaufman & A. H. Seidman,
334/013 Pub. Pr, $§23.50 Club Pr., $16.50

PROFESSIONAL ENGINEERS’ EXAMINATION
QUESTIONS AND ANSWERS, 3/e. By W S
LaLonde. Jr. & W. J. Stack-Staikidis
360/936 Pub. Pr, $19.50 Club Pr. $14.50

GUIDEBOOK OF ELECTRONIC CIRCUITS. By «
Markus.

404/453 Pub. Pr., $37.50 Club Pr., $27.50

APPLIED ELECTROMAGNETICS By M. A. Plonu::
503/451 Pub. Pr, $24.50 Club Pr., $16.50

MICROPROCESSOR AND MICROCOMPUTER
SYSTEMS._ By G V Rao.
783/659 Pub. Pr. $24.50

MICROPROCESSOR APPLICATIONS MANUAL.
Bg Motorola Semiconductor Products. Inc.
435/278 Pub. Pr., $35.00 Club Pr., $25.00

Club Pr.. $19.50

POWER TRANSISTOR AND TTL INTEGRATED
CIRCUIT APPLICATIONS. Texas Instruments.
637/547 Pub. Pr., $19.50 Club Pr, $12.95

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M. E. Frerking.
784/973 Pub. Pr. $16.95 Club Pr., $13.50

MASTER OP-AMP APPLICATIONS HANDBOOK.
By H. W Fox

784/477 Pub. Pr.. $16.95 Club Pr.. $13.50
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LOGIC DESIGNER’'S MANUAL. By J. D.
Lenk. 502 pp., 424 illus. Here's a special
manual to show you how to take off-the-sheif
logic circuits and interconnect them to form
any logic system you want. Packed with tech-
niques to create superior designs at less cost
and with fewer comﬁonents, this huge manual
covers it all—from how to design networks to
applying every type of logic device!

784/671 Pub. Pr., $18.95  Club Pr. $15.75

ELECTRONICS ENGINEER’'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp..
2,026 illus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2.500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804  Pub. Pr., $49.50  Club Pr., $35.00

ELECTRONIC GAMES Design, Pro-
gramming & Troubleshooting. By Walter
H. Buchsbaum and Robert Mauro, 335 pp., 338
illus. The first book to describe the new circuits.
designs, and programs so that electronically
minded readers will have the latest data and
techniques they need in the specialized fields
within electronics that make up an electronic

ame.
887/21(] Pub. Pr., $17.50 Club Pr., $14.00

STANDARD HANDBOOK OF
ENGINEERING CALCULATIONS. By TG.
Hicks. Editor-in Chief. 1,200 pp.. 428 illus. Tells
you what to do. when to do it. and how to do
it—giving step-by-step solutions to the design
and application problems that engineers en-
counter daily. Containing some 1,000 calculation
procedures accompanied by worked-out numer-
ical examples. it also features 4.000 related cal-
culation procedures.
287/341 Pub. Pr., $27.50  Club Pr., $19.95

ELECTRONICS DESIGNERS’ HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2,344 pp., 1,686 illus. Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but aiso the how much of every
design step you take!

231/494  Pub. Pr.. $52.50 * Club Pr.. $39.50

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OP-
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp., 400 illus. Having
this vast amount of case-tested data, proven
shortcuts, worked-out circuit designs, and cir-
cuit diagrams handy saves you valuable time for
your other, more vital, areas of creative de-
sign—and cuts down costs in all areas!
637/539 Pub. Pr., $19.50  Club Pr., $14.50

OPTOELECTRONICS Theory and
Practice. By Texas Instruments Incorporat-

ed. Edited by A. Chappell. 442 pp., 475 illus.
Right here is where you'li find all the knowl-
edge and know-how you need to take any of
today's optoelectric components and develop
your own circuits and uses. You get both the
background and the technical specifics (with
all the proven circuits you want!)

637/555  Pub. Pr., $21.50  Club Pr., $17.00

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F Coombs, Jr. 256 pp., 327 illus. Blue-
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec-
tions cover engineering, fabrication. assembly,
soldering, and testi

Club Pr., $24.50

n
126089 Pub. Pr., $32.50
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offer to new members of the
and Control Engineers’ Book Club

McGRAW-HILL DICTIONARY OF
PHYSICS AND MATHEMATICS. By the
Staff of the McGraw-Hill Encyclopedia of Sci-
ence and Technolog . D. N. Lapedes, Editor in
Chief. 1,074 pp., 30 illus. Look no further!
Here are more than 20,000 physics and math
terms, including those used in 53 related dis-
ciplines ranging from acoustics and control
systems to electronics and thermodynamics!
454/809  Pub. Pr., $19.95  Club Pr., $16.25

PRACTICAL ELECTRICAL WIRING
Residential, Farm, and Industrial, 11/e.
By H. P. Richter; revised by W. C. Schwan. 664
pp., 455 illus. As you know, code-correct wiring
is a must at all times. And as you also know,
Richter's famous classic for professional elec-
tricians reflects in detail all the changes and all
the advances in materials and techniques in
each new edition everytime a new Code is
published!

523/886 Pub. Pr., $18.00  Ctub Pr., $14.00
STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp., 1,414 illus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application
of electric power.

209/74X  Pub. Pr, $46.50  Club Pr., $36.50
ROTATING ELECTRIC MACHINERY
AND TRANSFORMER TECHNOLOGY.
By D. V. Richardson. 615 pp., illus. The entire
emphasis is practical in this all-inclusive book,
which takes an algebraic approach to the sub-
ject and includes both the English and unified
Sl units information for all tables and charts.
Questions and problems at ends of chapters
ensure your confident use of each type of ma-
chine and transformer covered.

784/884 Pub. Pr., $19.95  Club Pr., $16.50

MICROPROCESSORS & SMALL

DIGITAL COMPUTER SYSTEMS

FOR ENGINEERS & SCIENTISTS. By GA
Korn 390 pp. This exceptional book is your
quick reference for expert advice on product
selection, interfacing, and programming. Con-
taining a huge variety of computer possibilities,
system features, and costs, it's also a terrific tool
for career updating.

353/670  Pub. Pr., $27.50  Club Pr., $18.95

ELECTRONICS DICTIONARY. Edited by
John Markus. 4th Ed.. 768 pp., 1,173 illus.,
17.090 terms. With the new edition of this
world-renowned dictionary you'll be able to
quickly find the meaning and correct usage of
any electronics term, no matter how obscure!

404/313 Pub. Pr., $24.50  Club Pr., $19.50

MAGNETIC BUBBLE TECHNOLOGY. By
H. Chang. 117 pp., illus. The advent of bubble
storage packages on the market has had a
profound effect on the computer memory
business. And here’s an in-depth assessment
of the technology and the possibilities for fu-
ture development.

785/783 Pub. Pr., $19.50  Club Pr., $15.75

OSCILLOSCOPES. Applications and
Uses in Electrenics By R. Van Erk.270 pp.,
248 photos and diagrams. The amount of
technical information it contains is stupen-
dous, beginning with the oscilloscope’s basic
operations (plus additional features and their
functions) and continuing with the special os-
cilloscopes and variants, oscilloscope probes,
and measurement pitfalls.
670/501 Pub. Pr., $16.50  Club Pr., $13.50

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th f:orin(ing, 604
pp., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercreative and special designs,
around the new microcomputers and the spe-
cific "how-to” helo you get here!
491/380 Pub. Pr., $26.50  Club Pr.,$18.95

ELECTRONICS AND CONTROL

ENGINEERS’ BOOK CLUB
saves you both time and money!

Here is a professional book club designed to meet your on-the-job engineering
needs by providing practical books in your field on a regular basis at below
publisher prices. If you're missing out on important technical literature—if today's
high cost of reading curbs the growth of your library—here's the solution to your
problem.

The Electronics and Control Engineers’ Book Club was organized for you, to
provide an economical reading program that cannot fail to be of value. Adminis-
tered by the McGraw-Hill Book Company, all books are chosen by qualified
editors and consultants. Their understanding of the standards and values of the
literature in your field guarantees the appropriateness of the selections.

Houw the club operates: Thirteen times a year you reccive free of charge The *

Electronics and Control Engineers’ Book Club Bulletin. This announces and
describes the Club’s featured book for that period as well as alternate selections
available at special members’ prices. If you want to examine the Club's featured
selection, you do nothing. If you prefer one of the alternate selections— or if you
want no book at all —you notify the Club by returning the card enclosed with
each Bulletin.

As a Club member, you agree only to the purchase of four books (including
your first selection) over a two-year period. Considering the many books pub-
lished annually, there will surely be at least four you would want to own anyway.
By joining the Club, you save both money and the trouble of searching for the
best books.
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any one

of these great
professional books

values up
to $52.50

Special $1.89 bonus
book comes to you
with your first
club selection

Books are selected from a wide range of publishers

MAIL COUPON TODAY

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB

P.0. Box 82, Hightstown, New Jersey 08520
Please enrall me as a member and send me the two books indi-
cated. | am Ro receive the bonus book at the introductory price of
$1.89 plus my first selection, plus tax, postage and handling. If nt
completely satisfied, | may return the books within 10 days and
request that my membership be cancelled. If | keep the books, |
agree to take a minimum of three additional books during the next
two years at special Club prices (guaranteed 15% discount, often
more). | will receive the Club Bulletin 13 times a year. If | want to
examine the featured selection, | need take no action. It will be
shipped automatically. If. however, | want an alternate selection—ar
no book at al'—! simply notify the Club by returning the convenient
card always enclosed. | will always have a minimum of ten days in
which to return the card and you will credit my account fully, inclug-
ing postage, if this is not the c:ase. Membership in the Club i
continuous bwt cancellable by me at any time after the four-book
purchase requirement has been filled, This order subjectto accep
tance by McGraw-Hill. Orders trom outside the continental U.S
must be prepaid. All pr.ces subject to change without notice
Offer good for new members only. Postage and handiing
charges are added to all subsequent shipments.

WRITE BELOW:
Code No. of $1.89 book Code # of 1st selection

I ] 1 |

NAME =

ADDRESS
CITY __ S -

STATE - __2IP.

EXTRA SAVINGS: Remit in full with your order, plus any local and
state tax, anc McGraw-Hill will pay all regu/ar postage and han-
dling charges.




The lowdown
microcomputers.

If you're already committed to somebody
else’s microcomputer, read this and weep. If
you're not, we'll give you something to smile about,

In fact, our S2000 could make you laugh all
the way to the bank. As you can tell from the chart,
our 4-bit part runs rings around the competition. It’s
a systems-designed microcomputer, with a range of
speeds and on-board memory capacity. So you can
upgrade within the family, without rewriting all your
programs.

Wed also like to give you a copy of our $2000
Wall Chart. On the back, there’s a handy Planning
Calendar and short form catalog to help you through
the year.

So send us the coupon and we'll put your chart in
the mail right away. Or, if you're already convinced, call
your nearest AMI sales office and we'll be happy to
provide you with application assistance or send you
additional information.

You'll find us in California, (213) 595-4768; Florida,

(305) 830-8889; lllinois, (312) 437-6496; Indiana,

(317) 773-6330; Massachusetts, (617) 762-0726; Michigan, .
(313) 478-9339; New York, (914) 352-5333; Pennsylvania, J— —
(215) 643-0217; Texas, (214) 231-5721; Washington, T -:-':ﬁ;:‘;-;“' 9 C:%“E
(206) 687-3101. Or contact AMI S2000 Marketing, ~ = ;‘4 P oL
3800 Homestead Road, Santa Clara CA 95051. (408) 246-0330. ggg““‘{ﬁ'ﬁw““‘ e ﬁfﬁ;‘_ﬁ'ﬁ%’: u%‘

QQ.A
|
%

We'll prove to you how smart -
a low-cost microcomputer can be. 2
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on low-cost

Yes, I want The Proof from AML. Send me your |
2000 Comparison Chart and 1979 Planning Calendar. |

Name |

Company._ Phone

Address

City

State—m—ee—— .- === 7Zip

Send to:
AMI 52000 Marketing
3800 Homestead Road ®

Santa Clara CA 95051 AMERICAN MICROSYSTEMS, INC.

Electronics /May 24, 1979 Circle 187 onreader servicecard 187




e OmniScri
“BASIC RELIABLE LAB RECORDER" cribe

OmniScribe) | S440%2
STRIP CHART RECORDER : SuperScrihe
Nominated for 8 $109500
Outstanding
Performance
Ina Lab
Application

"NOW SHOWING

Audiences around the world have applauded

the OmniScribe’s:

* Patented non-contacting feedback transducer

element

* Accuracy of < + 0.3% full scale

* Response time of < 0.50 sec. to 90% full scale
. Linearity of < + 0.2%

* Repeatability of + 0.1%

%T instrument

0 S > “the graphics - recorder company”’

OIVISION OF BAUSCHG LOMB @)




|NOW SHOWING

| WORLD PREM IERE
‘N snni: THE ULTIMATE LAB RECORDER”

SuperScribe,

FROM HOUSTON INS TRUMENT

4 .’ TO THE 280
CHART SPEEDS

4,_’ / AT THE 14
VY "INPUT SENSITIVITY
RANGES

/ THE CHART
fatt:  TAKE-UP
Ap, REEL
WHEN YOU SEE
THE DATA
YOU'VE BEEN
MISSING

AT A LABORATORY NEAR YOU

In addition you'll see: See Us At The NCC Booth 2232
* Chart speeds (English and Metric) of 0-40
in/min. and per hour and 0-100 cm/min and per
hour.

14 calibrated switch selectable input ranges in a
1-2-5 sequence from 1Imv to 20v full scale.
Patented non-contacting feedback
transducer element

Linearity of < +0.25% of full scale

* Accuracy of < +0.25% sec. full scale

For more information on the OmniScribe
and SuperScribe contact Houston Instrument,
One Houston Square, Austin, Texas 73753
(512) 837-2820. For rush literature requests
outside Texas call toll free 1-800-531-5205. In
Europe contact Houston Instrument, Rochesterlaan 6,
8240 Gistel Belgium. Phone 059/2774455 Telex Bausch 81399

TM Trademark of Houston Instrument
® Registered Trademark of Houston Instrument
' U.S. Domestic Price Only

U.S. suggested retail price only
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Socket Commectors— s
IDS Series

n For pluggable termination

| of cable to headey mounted
on PCB. Singie piece body for
easy assembly, fewer parts to
inventory. Cover latch and
optional strain reliet for
operational reliability.

g
Transition Connectors—
IDT Series
Used to attach cable permanently to
PCB, Has rugged single piece design
for fast assembly and high reliability.
Cover latch swivels for easy cable
insertion.

Cable Plugs —IDP Series
Offer fast, easy plugging of cable
to PCB directly or into DIP
sockets. Tapered pins assure
quick, easy insertion into
DIP sockets. One unit
design speeds handling and

S assembly. Cover latch swivels
v~ for easy cable insertion.

-

Headers —

IDH Series
“ Mounts permanently to
PCB and accepts socket
connectors. In straight or right
angle mounting— for solder or
wrap/pin termination. Handy ejector/
latch available—when closed it locks
socket into place and serves as ejector
when open. #g,

Nog
-

’ Laminated Flat Cable
RN offers both cable and connectors —your
/ assurance of “single source” reliability.
g /) Available in white or color coded
7/ 100 foot rolis in 10 thru 50
/ conductor sizes.




now...a truly economical

cable system

for high speed assembly
using tooling you already have

This RN IDC System delivers what engineers want ...
@® Advanced automated manufacturing facilities enable RN to cut costs
— pass the savings on to you
Fewer pieces for faster assembiy. reduced inventory
Can be assembled with IDC tocling already in place

o

o

® Lach connector made more rugged, more resistant to shock,
vibration and cable strain

o

Assured reliability and compatibility of cable and connectors —
RN supplies both

Economical, easy to use—~once properly adjusted,
all RN IDC connectors can be assembled with a
simple base plate change

Q 4—’
Hand Held crimp tool Bench maunted
for assembling IDP crimp tool for
series Cable Plugs and assembly of all RN
IDT series Transition IDC connectors.
Cannectors

WRITE TODAY for new Robinson-Nugent
Insulation Displacement Connector catalog with
complete specifications and dimensions on the
entire IDC product line.

S

”'aanllvaﬂ
DV NUGENT INC

0 East Eighth Street, New Albany, Indiana 47150 = Phone: (812) 9450211 —TWX: 810-540-4082
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For Technical Data circle #156 on Reader Service Card

PERFORMANCE

Measure with
confidence. Every time.

Tektronix Plug-In oscilloscopes stand at
the forefront of modern measurement
capabilities. The best possible. The most
advanced. And with good reason. We've
made a commitment to reliable per-
formance and innovation.

To give you the greatest measurement
freedom, we’ve pushed toward new lim-
its in all aspects of scope technology. The
widest real-time bandwidth. The fastest
usable writing speeds. Multiple storage
modes. Interactive analog-digital
capabilities. Dual beams in a single crt.
High-sensitivity differential amplifiers.
All part of our continually evolving 5000-
and 7000-Series Plug-In oscilloscopes,
with more milestones just ahead.

Tektronix offers a Plug-In scope to

meet your unique measurement de-
mands. From circuit design to plasma
physics research. From balancing rotat-
ing machinery to measuring the accu-
racy of D to A converters. Every scope
provides you with the high performance
you need for superior research and
engineering.

What measurement challenges are
you facing? If they require high perform-
ance, get your hands on a Plug-In scope.
At Tektronix, our commitment goes with
our name.

Tektronix

COMMITTED TO EXCELLENCE

For literature, call (800) 547-1512 toll free.

For Demonstration circle #201 on Reader Service Card



Chip sales typically go up when a
microprocessor manufacturer sup-
ports its devices with a development
system. Fairchild Camera and In-
strument Corp. hopes this will hold
true when it introduces its Focus-
XVlI-based development system at
the National Computer Conference
next month. The sales pace Fairchild
hopes to quicken is that of its 16-bit
9440 and the forthcoming 9445,
devices fabricated using its Isoplanar
integrated injection logic technology,

|

Development system
supports 9440 and 9445

which the company refers to as I°L.

The 9440 was introduced more
than a year ago but has been avail-
able in production quantities for only
the last six months. Interest in it
“has been reasonable,” says Thomas
A. Longo, vice president and chief
technical officer. However, Longo
sees the development system as a
necessary ingredient before the 1°L
family can really take off. “Users
are asking for a development system
and now they’ll have it,” he says.

Fairchild’s strategy is to offer a
development system that can be used
not only for the 9440 but for future,
higher-performance family members
and its lower-performance metal-
oxide-semiconductor microproces-
sors as well. At the outset, though,
the system will be aimed at the 1°L
devices exclusively, Longo says.

To meet the high-end require-
ments, the system needs to be power-
ful and fast. Fairchild turned to the
Focus XVI minicomputer, a boxed




" New prodggts:

version of its two-board 16-bit
central processing unit, the Blaze-16.
Bipolar and microprogrammable in
design, Focus XVI is flexible enough
to accommodate the MOS devices
later and fast enough for the 1L
chips now, according to Longo.

What's more, like the 9440 chip,
the Focus XVI emulates the instruc-
tion set of Data General’s NOVA 3
minicomputer. Its 10-MHz clock rate
ensures it will work quickly even
with the 9445, which is expected to
execute the instructions four times
as fast as the 9440.

Combined with a cathode-ray-
tube display and keyboard terminal,
dual double-density flexible-disk
drive, and 150-character-per-second
dot-matrix thermal printer, the 16-
bit central processing unit will be
offered to end-users along with
appropriate development system
software, Longo says. Despite Focus

XVTI's general-purpose minicomput-
er design, it is not intended for that
application. “The software that we
supply is not suitable for on-line
general-purpose computing,” Longo
explains.

Whereas the system is designed
for both hardware and software
development, in-circuit emulation
hardware will not be immediately
available. “We will have an ICE by
the end of the year,” Longo asserts.
All the useful software development
aids such as a relocatable linking
loader, symbolic debugger, editor,
and the like will be available with
the system 60 days after receipt of
the order. A complete system,
including software, terminal, flexi-
ble-disk drive, and printer, will sell
for $23,500.

Fairchild Camera and instrument Corp., 464
Ellis St., Mountain View, Calif. 94042. Phone
(415) 962-2394 {401]
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8-in. hard-disk drive fits floppy slot

At present, their combination of
price, size, and simplicity gives flexi-
ble-disk drives a virtual lock on the
market for on-line mass storage for
low-end computers. But this edge
figures to erode soon under the
onslaught of new fixed-media drives
that not only fit in the same space as
the floppy-disk drives, but carry
price tags half the size of current
hard-disk units.

Making its debut at the National
Computer Conference is an 8.25-in.

fixed-media drive from Pertec Com-
puter Corp. One of the first such
drives to be offered by an indepen-
dent supplier, the model D8000 is
mechanically similar to an 8-in. flop-
py drive and has a capacity of 20
megabytes. Furthermore, its large-
quantity price of $1,800 is well
below the $3,000 or so commanded
by full-size (14-in.) hard-disk units.
Floppies, in contrast, sell for $300 to
$500 a megabyte.

“There’s no doubt the big feature

is that it fits in a floppy-disk slot,”
says Lee Benedict, product market-
ing manager for Pertec’s peripherals
division in Chatsworth, Calif. The
dimensions of the D8000—4.62 in.
high by 8.55 in. wide by 14.25 in.
long —provide interchangeability, so
the manufacturer of a piece of
computer equipment can increase
the storage capacity of this product
to 20 megabytes by replacing a 1.6-
megabyte floppy-disk drive with a
D8000. The hard-disk unit uses the
same voltage levels as the floppy
drives do, further reducing the
impact on system design.

Not only does the Pertec drive
provide more storage capacity than a
floppy unit of comparable volume, it
also offers faster access. Its rotary
positioner helps keep its average
access time down to 50 ms (80 ms
maximum), which is useful in multi-
terminal applications. Nominal
data-transfer rate for the drive is
0.87 megabyte per second.

To simplify communication be-
tween the drive and its computer, the
D8000 interface has a bidirectional
command-and-status bus and byte-
oriented data transfer. A single 50-
pin connector makes it easy to hook
up the interface; both radial and
daisy-chain connections are avail-
able. The unit is compatible with
the voltage levels of
transistor-transistor logic.

As recording media, the drive uses
a pair of aluminum alloy disks.
Three of the four available surfaces
are used for storing data; the fourth
is pre-written with servo-control
information for the drive. Recording
density along the tracks is in excess
of 6,000 bits per inch, with the
tracks packed in at 476 to the inch.

Benediction. Although the oppor-
tunities presented by the replace-
ment of the 8-in. floppy disk have
been apparent since the microcom-
puter revolution started several years
ago, translating the idea into hard-
ware took longer than expected, in
Benedict’'s view. Another delay
stemmed from the disk medium
itself, which is just now becoming
available. In the meantime, the
potential of the 8-in. hard disk was
underscored by ‘‘the blessing of
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s LOT B

More cost efficiency. ..

Introducing

111 soLID STATE KEYBOARDS

Series

Now: Ferrite Core Reliability At Lower Prices

More cost efficiency
you can put your
fingeron...

Justimagine, a solid state keyboard
at a price vou can afford that de-
livers MTBF’s in excess of 40,000
hours, is unaffected by contami-
nants, has excellent resistance to
static discharge and EMI, plus high
speed operation without “misses.”
Well the keyboard professionals
have done it again—the Series Il
keyboard.

That’s right, the SERIES III will
provide cost efficiencies you can
put your finger on. It’s designed to
increase operator productivity and
performance under demanding

operational and envirenmental
conditions. This means cost effi-
ciency for you—reduced down-
time, lower repair cost, fewer ser-
vice calls, satisfied customers, and
lower prices. That's total value!

It’s in the unique
SS3 ferrite core
keyswitch

We've built our reputation on fer-
rite core switching technology. And
once again, we’ve advanced our
technology through the unique SS3
keyswitch.

Like its proven and successtul
predecessor, the SS3 keyswitch is
mechanically simple and contact-

a DIVISION OF ILLINOIS TOL WORKS INC

less. The SS3 is designed with
fewer parts, lower profile and ex-
ceptional feel while maintaining
excellent resistance toenvironmen-
tal factors. This combined with a
100 million cycle life test rating
offers unsurpassed cost efficiency.

You have our word on
quality —Cortron

All Cortron® Series 1l Solid State
Keyboards are 100% inspected and
tested to insure your specifications
are met. We're so sure of our relia-
bility that we have extended our
warranty to 2 full years. Let us con-
vince you.

We've touched on a few of the
many cast efficiency benefits that
Cortron Series Il Solid State
Keyboards offer you and your cus-
tomers. There’s much more we can
talk about. For full cost efficiency
details and our Cortron Series 111
Solid State Keyboard brochure,
write or €all Cortron, A Division of
Ilinois Tool Works Inc., 6601 West
Irving Park Road, Chicago, Illinois
60634. Phone (312) 282-4040. TWX:
910-221-0275. Toll free line: 800-
621-2605

A3 CORTRON

THE KEYBOARD PROFESSIONALS

Copyngh :© Lhnors ool Works 4nc

Circle 195 on reader service card
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eor
to intelligent
measurement
processing

Accessory data printer —
microprocessor controlled —
combined with Caicumeter to
make automatic data logging
system. (Variabie printout
intervals up to 3 hours)
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Free yourself

for more creative tasks...

the intelligent Calcumeter way.

Our custom CMOS microcomputer tums a handheld
3'2-digit DMM into an automatic measurement proces-
sor. .. Atthe touch of a button you program the battery-
powered Calcumeter™ to perform complex chores
that can save you hours every week!

« Convert transducer signals automatically to engineering
units of temperature, pressure, 20mA current loops, etc.
(Mx + b key).

= Measure current without breaking into the circuit (Mx + b
key), | ={1/R)V + 0.

« Average away noise (AVG key).

* Sort components, using the HI-LO LIMITS mode (both
“analog” display and audible alarm!).

 Use the LIMITS mode as a universal logic probe.

» Read out audio signals and amplifier gain in dB (dBV
key).

* Test % tolerance or power supply regulation (¢ DEV
key).

* Determine parallel or shunt resistance (xy/x +y key;
xy/x-y key).

Circle 196 on reader service card

Scientific RPN cal-
cuiator: 2w, 10%, yX,
LOG, LN, eX xyix+y  battery

ST 1

nal

- Recessed lead connec-
- tors for improved safety

372 DMM; V-0-A;
AC/DC;10uVresolution
to 1000 VDC,; 0.25% DCV
accuracy; AC frequency
response to 20 kHz

Six automatic pro-
cessing modes:
dBV, %DEV, Mx+b,
AVG, LIMITS, INV

Three display for-
mats: engineering,
fixed decimal and
scientific. Floating
decimal

Two ways to range:
auto or fixed

~ talcumeter 4100

===

Two ways to meas-
ure: single and con-
tinuous

Five memory registers

One million meas-
urements on a 9V

.

The Calcumeter offers you escape from much of the chore
work connected with design, testing and maintenance,
enabling you to spend more time in creative tasks. It pays
for itself in a few months, often on the basis of one appli-
cation alone. They are now available from regional
distributors at the same low price.

calcumeter $389....
The intelligent new way to measure V-1-A.

Call toll free for nearest distributor — 800-547-5637
or send for 12-page full color brochure

@ Electro Scientific Industries, Inc.

ELECTRQO 13900 NW Science Park Dr.

Portland, O , USA 97229
SCIENTIHC Tglexags-oztleag-o{‘aephone (503) 641-4141



Calla
Calcumeter
distributor
for a demo:

EAST KLS ASSOCIATES
CEDAR GROVE,N.J
07009

201-785-4450

SCIENTIFIC
TRADING, INC.

CHERRY HILL, N.J. 08034
609-482-0059

FALLS CHURCH, VA 22042
703-560-6012

LEE CO., INC.
HUNTSVILLE, AL 35801
205-533-5896

KIPLO INC.
WINTER HAVEN, FL 33880
813-294-5815

MIDWEST NIDI
DAYTON, OH 45489
513-435-4503

DOT TRONICS

ELK GROVE VILLAGE, IL
60007

312-593-0282

DYTEC
DISTRIBUTORS, INC.
HAZELWOOD, MO 63042
314-731-5400

DYTEC/NORTH
ST.PAUL, MN 55104
612-645-5816

BASIC SYSTEMS

LOS ANGELES, CA 90301
213-673-4300
714-991-5390

SAN DIEGO, CA 92111
714-279-9641

SANTA CLARA, CA 95050
408-727-1800

APPLIED
ENGINEERING, INC.
BELLEVUE, WA 98005
206-455-4922

WEBSTER
INSTRUMENTS, LTD.
MISSISSAGUA, ONTARIO
L5G 4M1

416-275-2270

NATIONAL
ELECTROLAB, LTD.
NORTH VANCOUVER, B.C.
V7J1A4

604-985-0511

ORCALL 800-547-5637
TOLL FREE FOR
DISTRIBUTOR NEAR YOU.

Electro Scientific Industries
13900 N.W. Science Park Dr.
Portland, OR 97229

SOUTH

WEST

CANADA

New products
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IBM,” as Benedict puts it, since the
computer giant introduced its own
Piccolo Drive [Electronics, May 10,
1979, p. 40].

Evaluation samples of the D8000
will be available in August, with
single-quantity pieces selling for

about $3,000. Production runs will
be ready in December. Pertec’s line
will be on display at NCC Booth
3300.

Peripherals Division, Pertec Computer Corp.,
P.O. Box 2198, Chatsworth, Calif. 91311,
Phone (213) 999-2020 [402]
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Cartridge backs up smart disk drive

The use of sealed-enclosure, nonre-
movable-media (Winchester-type)
technologies has greatly improved
the reliability of magnetic-disk stor-
age systems. But they are not likely
to replace other types of storage
completely.

The reason is that other storage
media are still required not only as a
hedge against possible system failure
or destruction, but also as an
economical means of transporting
large quantities of data and main-
taining archives. IBM, originator of
the Winchester technology, recog-
nizes this and provides backup in the
form of flexible-disk drives for its
low-end computers and magnetic-
tape drives for its larger mainframes.

While no one has yet found a way
around the back-up problem, James
Toreson, president of Microcomput-
er Systems Corp., feels his company
has found an effective means of deal-
ing with it. That means is embodied
in the MSC-5900, a Winchester-
type, hard-disk drive with a built-in

drive for magnetic-tape cartridges.

MSC, however, is tackling not only
the back-up problem with its 5900
design. “We are really addressing
the whole cost-of-ownership issue,
which is a function of initial cost,
reliability, and maintainability,”
Toreson says.

Traditionally, three subsystems
were required for a computer-to-
peripheral arrangement: a host com-
puter input/output adapter, the pe-
ripheral controller, and the peripher-
al itself. MSC’s system engineers
chipped away at initial cost by
taking one of the subsystems, the
peripheral controller, and imbedding
it in the peripheral. By taking advan-
tage of large-scale integrated circuit-
ry, they reduced the parts count,
thus enhancing reliability and reduc-
ing costs.

To make the storage system easier
to maintain, MSC uses self-diagnosis
and even self-prognosis. Now, in
addition to telling you why it stopped
operating, it also tells you why it will

197



Standard
resistor networks
iIN6to8weeks e
from voeeny
Centralab...

L} 2

Sy et LY [
CEEEYE Y
e

Pab. b 0. 0 o o

B a0 o

For computer, telecommunications
and other high volume network users.

Centralab, long known for the finest in thick film
circuitry, now offers you an alternative to the long
lead times of other suppliers of resistor networks.
We'll deliver the production quantities you need in 6
to 8 weeks!

Our new HC and HF series of SIP resistor net-
works bring you a wealth of other benefits too. You
can design them in with confidence because they
feature high stability cermet resistors. They offer
you minimum package size, uniform performance
and reliability. These conformal or film coated
networks are electrically equivalent, pin compatible
and competitively priced with all standard net-

works. Compared to DIP packages, they save board
space, simplify your layout and reduce assembly
costs. They come in a wide range of values and pin
terminations in either standard or low profile
configurations.

Whether it's standard R networks — or custom R
or R-C networks — you can rely on the expertise and
capability of Centralab. They're backed by 34 years
of thick film experience.

For complete information, call your Centralab
Sales Representative listed on the opposite page or
write us.

Products you need from feople who care.

>

CENTRALAB

ELECTRONICS OIVISION
GLOBE-UNION INC.
5757 North Green Bay Avenue
Miwaukee, Wisconsin 53201

CERAMIC CAPACITQORS « EMI/RFI FILTERS » POTENTIOMETERS « SWITCHES » THICK FILM CIRCUITS « TRIMMER RESISTORS

Circle 198 on reader service card



... call your Centralab
Sales Representative

ALABAMA
Huntsville

Cartwright & Bean, Inc.

{205) 533-3509
ARIZONA

Phoenix
Clemick-Neenan &
Assoc.

(602) 279-7649
CALIFORNIA

Palo Alto

Brooks Technical Group
(415) 328-3232
Sherman Oaks
Clemick-Neenan &
Assoc.

{213) 990-3150
Tustin
Clemick-Neenan &
Assoc.

{714) 547-0966
COLORADO

Denver
Electro-Rep. Inc.
(303) 744-2821
CONNECTICUT
Meridian

Centralab

(203) 235-0766
FLORIDA

Ft. Lauderdale
Cartwright & Bean, Inc.
(305) 735-4300
Drlando

Cartwright & Bean, Inc.
(305) 422-4531
GEORGIA

Atlanta

Cartwright & Bean, Inc.
(404) 255-5262
HAWAII

Honolulu

Dougherty Enterprises
(808) 847-4144
ILLINOIS

Des Plaines
Centralab

(312) 694-4870
INDIANA
Indianapolis

Les M. DeVoe Co.
(317) 842-3245
I0WA

Cedar Rapids

Jerry Vrbik Co.
(319) 366-8733
KANSAS

Shawnee Mission
Lowell-Kangas &
Assoc.

(913) 631-3515
LOUISIANA
Metairie

Cartwright & Bean, Inc.
(504) 834-2350
MARYLAND
Columbia

Bresson Assoc. Inc.
{215) 664-6460
Towson

Bresson Assoc. Inc.
(215) 664-6460
MASSACHUSETTS
Needham

Centralab

{617) 444-4781
MICHIGAN

Lathrup Village
Centralab

(313} 559-9095

St. Joseph
Centralab

{616) 983-0233
MINNESOTA
Minneapolis
Centralab

{612) 831-5212
MISSISSIPPI
Jackson

Cartwright & Bean, Inc.
{601) 981-1368

MISSOURI
St. Louis
Lowell-Kangas &

ssoc.
(314) 821-4050
NEW JERSEY
Paramus
Centralab
(201} 262-6716
NEW YORK
Aibany
Reagan/Compar Albany
{518) 489-7408
Endwell
Reagan/Compar Albany
{607) 723-8743
Fairport
Reagan/Compar Albany
(716) 21-2230
New Hartford
Reagan/Compar Albany
(315) 732-3775
NORTH CAROLINA
Charlotte
Cartwright & Bean, inc.
{704) 377-5673
Raleigh
Cartwright & Bean, Inc.
{919) 781-6560
OHID
Cleveland
Centralab
(216) 526-1205
Columbus
Centralab
(614) 888-2150
OREGON
Portland
Centralab
(503) 620-1611
PENNSYLVANIA
McMurray
Centralab
(412) 941-7440
Narberth
Bresson Assoc. Inc.
{215) 664-6460
TENNESSEE
Knoxville
Cartwright & Bean, Inc.
(615) 693-7450
Memphis
Cartwright & Bean, Inc.
(901) 276-4442
TEXAS
Austin
Centralab
(512) 454-9529
El Paso
Centralab
{915) 779-3961
Farmers Branch
Centralab
{214) 243-8791
VIRGINIA
Lynchburg
Bresson Assoc. Inc.
{215) 664-6460
WASHINGTON
Bellevue
Centralab
{206) 454-7754
WISCONSIN
Milwaukee
Centralab
(414) 228-2122
PUERTO RICO
Hato-Rey

M. Anderson Co., Inc.
(809) 751-2026
CANADA
BRITISH COLUMBIA
North Vancouver
Arwin Tech Sales Ltd.
(604) 980-4346
ONTARIO
Ajax
McHugh Electronics

Ltd.

(416) 683-1540
QUEBEC

Ste. Dorothee Laval

Harnett Enterprises
(514) 689-4184

New products

stop operating, Toreson says. “All
systems have scheduled down times.
Knowing where a potential problem
exists allows a technician to climi-
nate it before it causes an unsched-
uled system stoppage,” he explains.
Prognosis is a key part of MSC’s
strategy to stretch the 5900’s mean
time between failures (MTBF), which
is 2 minimum of 8,000 hours.

An Intel 8085 controls both disk
and cartridge drives, provides host
interface communications, and over-
sees self-diagnosis and prognosis. A
user can set up diagnostic routines
using the dual-in-line-packaged
switch at the control board’s periph-
ery and see the results on the light-
emitting-diode array nearby. Prog-
nosis is accomplished by monitoring
any increases in the seek time and
the amount of error correction.

Field-programmable logic arrays
offer high-speed data formatting
ability, and emitter-coupled logic
sets up the very precise and rapid
sampling-time windows used for
decoding the modified frequency
modulation (MFM) flux transitions.
Error correction coding (ECC),
which permits the 5900 to do on-
the-fly correction, is a key element in
future failure prediction. Whereas

ECC requires some redundancy of
functions and capacities, it helps to
stretch the MTBF ecven further,
according to Toreson.

The MSC-5900 comes in four
models that differ in capacity: 12.5,
37.6, 62.7 and 87.8 megabytes. The
smallest model contains | disk and 2
data heads and the largest contains 4
disks (seven data surfaces) and 14
data heads. The system transfers
data at 7,080 kilobits/second (885
kilobytes/second); maximum latency
time is 20.24 ms and maximum
access time is 70 ms.

The cartridge drive section holds
17.1 megabytes of data and transfers
it at a 1.1-megabyte-per-minute rate
into a 3M-type cartridge containing
450 feet of magnetic tape. Adapter
boards are in stock for interfacing
the 5900 to Digital Equipment
Corp.’s PDP-11, 1BM’s Series One,
Data General’s Eclipse and Nova
and Hewlett-Packard’s 21-XX mini-
computers. In quantities of 100 and
more, an 87.8-megabyte version of
the storage system sells for $8,500
and is available 90 days after receipt
of order.

Microcomputer Systems Corp., 432 Lake-
side Dr., Sunnyvale, Calif. 94086. Phone
(408) 733-4200 {403
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Tape terminal challenges floppies

If nothing else, this year’s NCC
should demonstrate that tape tech-
nologies are far from being out-
moded by the encroaching floppies.

A good example of this premise will
be seen in the form of the series
1000, a group of four dual-port
communications tape terminals that
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ELORG IS SOLE EX-

PORTER OF SOVIET-
MADE ELECTRONIC

COMPONENTS

Integrated circuits
Semiconductor devices
Vacuum tubes
Resistors

Capacitors

Ferrite devices

THAT BOAST HIGH
RELIABILITY

thanks to well-thought out designs, neat manufacture
and tough quality inspection.

ELORG

stands for tremendous scientific and industrial abilities
of Soviet electronics.

| Ecors

32/34 Smolenskaya-Sennaya
121200 Moscow

USSR .

Telephone 251-39-46, Telex 7586
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use 3M DCI100 tape cartridges.
Each tape cartridge can store up to
336,000 bytes of unformatted
data—about three times the capac-
ity of a minifloppy.

All four models use the model 200
minidrive tape transport, which
reads and writes tapes at speeds up
to 30 in./s. Since the recording
density of the tape in this system is
800 bits/in. (well below the tape’s
maximum), the maximum data
transfer rate is 24,000. The series
1000 units are at present equipped
for interfacing to 9,600-baud links,
this being the highest communica-
tions rate commonly encountered.

Two configurational possibilities
differentiate the models of the series
1000: single or dual tape drives and
remote-only or remote/local control.
All models, built around a 6802
processor, have dual RS-232-C in-
terfaces for hooking up to terminal,
printer, telephone line, or other
communications links. With their
high-speed data-handling capabili-
ties, the units can store data until,
say, a slow terminal is ready to
accept it. Dual-cartridge models can
in addition allow information to be
edited and updated while in the
process of being transferred from
one tape to another.

Although the storage capacity of
the tape is greater than that of a
minifloppy, Leon Malmed, sales
manager for Qantex, points out that
the main event between floppies and
tape drives will be held in the arena
of reliability. “The cartridge’s tape is
totally enclosed and protected, pro-
viding inherent invulnerability to
damage,” he says. In contrast, he
characterizes the floppy as “a rela-
tively delicate storage medium,
harmed by careless handling and
requiring care in storage and inser-
tion.”

He further notes that the series
1000 provides a read-after-write
tape head; this permits error detec-
tion at the source so that important
data need not be lost, a feature no
floppy system offers at present. It
further uses cyclic-redundancy-char-
acter coding to ensure data integrity
in system use.

The single-quantity price for se-
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CAPACITORS RESISTORS | AND FURTHER

polyester, polycarbonate and poly- carbon-film resistors, l interference suppression devices,

propylene capacitors in foil/foil metalfilm resistors, voltage multipliers (cascades),
versions and metalized, metal-oxide film resistors, thick-film devices (thick-film hybrid
aluminum-electrolyte capacitors, precision wirewound resistors l circuits, resistor networks, high-
tantalum capacitors with liquid potentiometers. voltage resistors),

electralyte, , semiconductors and micro-
tantalum capacitors with solid computer learning systems.
semiconductor electrolyte, |

ceramic capacitors.

The range of application for ROEDERSTEIN components encompasses the whole entertainment electronics
spectrum, household appliance and industsial electronics, communicaticns, measuring and control, office
equipment and computers, medical electronics, and the aerospace electronics sector. We can supply compo-
nents that meet MIL, CECC and GfW specifications.

We will send you a candensed catalogue upon request. If you need specific information a detailed catalogue is
available.

FIRMENGRUPPE ROEDERSTEIN

D-83COLANDSHUT-FEDERAL REPUBLICOF GERMANY-TELEX O 58 335 (erola)
Circle 192 on reader service card
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Get the FACTS on ‘
CMOS MEMORIES
from

Seeing is Believing, Henshaw.
SOLID STATE SCIENTIFIC
DOES have MORE in CMOS MEMORIES!
Better write them for the facts, now!
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i ) fiath ,
ANOTHER of the MANY SIDES of SOLID STATE SCIENTIFIC I

Copy or clip coupon below and  SOLID STATE SCIENTIFIC
attach to your letterhead. Mail to: Montgomeryville, Pa. USA 18936

or Call: 215-855-8400
BN NS N SR S ] ﬂ
3 5 Also send information about
THE OTHER SIDES OF
SOLID STATE SCIENTIFIC:

Send me Facts about your CMOS [0 RAM’s, 00 ROM’s.

Name
O uMOS 1800
Position HMicroprocessors
Company O DT/uMOS Systems
O Custom MOS ICs
Street O Hi Rel MOS
O Data Communications
SOoOLID City State O Display Drivers
STATE Zip O Security ICs
0O 4000 Series
\SCIENTIFlc Phone O Timekeeping
I I e DS [ ] d
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From Electronics Magazine Book Series.

Zero-risk trial offer.
New Product Trends
in Electronics,
Number One

From "New Products,” state
of-the-art materials and

Efectronics Book Series

P.O. Box 669, Hightstown, N.J. 08520

_ copies of ""New Product
Trends (n Electronics, Number One'" at $14.95
per copy

Send me

|

|

|

|

|

|

I
Discounts of 40% on orders of 10 or more copies |
| must be fully satisfied or you will refund |
|

|

1

|

|

1

|

|

|
|
|
|
|
|
|
|
| to e
|
|
|
|
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|

equipment, arranged ac-
cording to function. $14.95 full payment if the book is returned after ten-
Name Title _ day trial examination,
R [ Payment enctosed [ Bill firm [ Bill me
OMpanyms Charge to my credit cara:
Street [J American Express [J Diners Club
Ovisa [0 Master Charge
City State  Zip Acc't No __ Dateexp.——
) On Master Charge only,
Signature _ first numbers above name —
202

New prodﬁ:ts o

ries 1000 models varies from $1,625
for a single-cartridge, remote-only
unit to $2,175 for a dual-cartridge,
remote/local terminal. Delivery time
for any of these units is approxi-
mately eight weeks.

Qantex Div., North Atlantic Industries Inc., 60
Plant Ave., Hauppauge, N. Y. 11787. Phone
(516) 582-6060 [404]

NCC NCC NCC NCC NCC NCC NCC
Slave improves
old master

A new wrinkle on the old parallel
processing idea is Computer Auto-
mation Inc.’s answer to extending
the life and performance of its wide-
ly installed board minicomputers,
some of which have been in service
for five years. Ready for National
Computer Conference showing, its
new “slave” computer requires only
a minimal software change to plug
into any of its 16-bit *“Naked Mini”
line. The intent of the development,
a response to users, says the compa-
ny, is to push performance up into
intermediate computing levels with a
minimum of reprogramming.

While “the idea of putting more
than one computer to work in paral-
lel is not new,” admits George
O’Leary, vice president of marketing
for the Naked Mini division, compa-
ny designers have more precisely
defined it for the 4/10S slave. “It is
a technique for adding parallel
autonomous computers with their
own memory and 170 on the same
bus as the system processor.”

A single-board (half-card) com-
puter, the 4/10S has the same
custom MOS chip set used as a
central processing unit by the CA
4/10 minicomputer. It also holds
32 kilobytes of dynamic random-
access memory, four on-board in-
put/output ports, and also associated
logic.

Besides central processing similar-
ity to the 4/10 computer, the “slave”
is alike in physical size, architecture,
and software compatibility. Where
the 4/10S differs from the 4/10
(and what actually makes possible
its development) is in the use of
higher-density memories and logic

Electronics /May 24, 1979



uP uP and away

Going uP? Our 8-lane universal expressway
to uP development is wide open.

Get uP to speed Eliminate the 8080, 6800, 6802, Z-80 and more soon);
with our multistation  waffic jam in your optional in<ircuit emulator, logic
development network. microprocessor development lab. Get  analyzer and every sofcware aid,
off that one-way road to uP-based including BASIC compilers, relocating
product design (with just one macro-assemblers and disassembling

chipmaker’s microprocessor support)  symbolic debuggers. It’s the first

and reduce your per-station cost at the  sensible alternative to the high cost of
same time. How? With our Universal ~ multi-user development support and
Multistation Development Network —  confining single-chip systems.

a distributed processing system that Futuredata, 11205 S. La Cienega Blvd.,
shares disk and printer with up to eight Los Angeles, CA 90045. (213) 641-7700
users simultaneously. Give each user TWX: 910-328-7202.

his own AMDS station with integral

CPU, CRT and keyboard; any one of Cf u t ure @ &) ﬁ @)

Circle 203 on reader service card  six supported processors (8086, 8085,




At last...

a switching power suppl |

d dgbpl I' pp g | circuitry heretofore unavailable.

aS Epen a E aS a |n€an Particularly important, notes

| O’Leary, are programmable logic

array devices that have a space-

| saving advantage of approximately
4:1 over the 4/10 mini.

In the master/slave configuration
| the 4/10S operates as a peripheral
] direct-memory-access device for off-

loading CPU functions that can run

both concurrently with and indepen-
! dently of the host processor, says
] O’Leary. This degree of indepen-
| dence is an important feature that
distinguishes the 4/10S from current
multiprocessing architectures that
| usually share host memory and
input/outputs. With “private” me-
mory and 170, the 4/10S directly
l addresses its on-board 32 kilo-
{
[
|

New products

bytes and half the host (“public”)
memory and executes instructions
out of either sector. Data or instruc-
| tions can be moved as a block from
public to private memory, according

| to the marketing executive.
The 4/10S is not intended to func-
tion as a stand-alone host computer,

O

° Mo&l %5_4\/9 @40A Simple Depend : he points out. Up to four 4/10S slave
e $250 Single Quantity e Convection Cooled - computers may be linked with a

o Smalier Size, Lighter Weight ~ ® High Efficiency — 75% single host, thereby increasing total

l . R . . _

rupted and have slave control service

functions performed from the host
.””e machine through 1/0 instructions.
INC. An on-board real-time clock can be

D.C. POWER SUPPLIES . used for loading and debugging, he
Power One Drive « Camarillo, California 93010 « (805) 484-2806 « TWX 910-336-1297 says.

: | CA officials believe the new com-
puter is ideal for such applications as
| process control and communications,
where computer-to-computer inter-
Circle 204 on reader service card | face and parallel processing are

) ) | important.
| Evaluation units of the 4/10S are
available immediately, priced at

College dollars need
time to grow.

Take stock in America. l?:

With higher paying U S Savings Bonds.

=
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The new Intecolor 3621.

Deshk top computing will never be the same.

From Intelligent Systems Corporation. the company that
developed color graphics at black and white prices. comes
a sophisticated new design that will put dynamic. efficient
color at the fingertips of everyone who uses a desh top com-
puter The Intecolor 3621

It s an advanced concept that com-
bines all the features one could
want inamicro-
computer. Color.

Graphics
Power

QUlita

rgraphic

Reliability. Performance. Style: All in a sleek. compact pack-
age. At aprice that's irresistible.

Eight brilliant colors speed comprehension and commu-
nication on an ample 13" screen. The unit has the capability
of displaying 32 lines of 64 ASCII characters. as well as
plotting graphics ona 128 x 128 grid. Vector software is built

in.Asisa 51K mini-disk drive. 16K
of user RAM expandabie to 32K}
and 16K of Extended Disk BASIC
ROM. And a Standard RS232C
Terminal Mode allows inter-
facing with time sharing units.
That's a lot of flexibility. And
it's only the beginning.

In fact, the 3621 isjust the
prelude of the possibilities
that will explode mnto reality

when Intecolor's new 3000
series Is introduced at the
National Computer Confer-
ence. Be there when the
fireworks go off

s atBooth 4806 at the NG | e.

Unretouched photo of screen

ISC SALES REPRESENTATIVES: AL: 205 883-8660, AK: (GA! 404/449-5961. AZ: 602 994-5400. AR: (TX| 214/840-2169, CA: Alhambra 213/281-2280 Goleta 805/964-8751, irvine 714/557-4460. Los

Angeles 213,476-1241, Mountain View 415/964-9300. San Diego 714/292-8525 CO: 303/759-0809. CT: (GA1 404/449-5961 DE: GA) 4(:4/449-5961, D
Ft Lauderdale 305/776-4800, Melbourne 305/723-0766. Tallahassee 904 B78-6642, GA: 404/455-1035, HI; 808/524-8633 1D: (UT) 81)1/973-7969 |

A} 703/569-1502. FL: Orlando 305,425-5505.
312/564-5440. (S0 ) (MO) 816/7+5-3337.

IN:(IL1 312/564-5440, 1A: (MO) 816/765-3337 KS: (MO 816/765-3337 KY:606/273-3771, LA: 504/626-9701 ME: (GA,404,444-5961, MD: (VA 70u 569-1502, MA: (GA) 404 449-5961
MI;: 313/227-7067 MN: 612 822-2119. MS: (AL} 205 883-8660 MO: 81t/ 765-3337 MT:(CO' 303 759-0809 NB: (MO 816 765 3337 NH: (GA 404 449-5061 NJ: (GA'404/449-596T
NV:(AZ 602/994-5400 NM: 505/292-1212. NY:(GA1404/449-5961 NC:919 682-2383. ND: (MN 612,822-2119 OM: Dayton 513 429-9040, Cleveland 216, 464-8113. Columbus 614/436-2051
OK: (TX) 214 840-2169 OR: 503/620-5800, PA: 412 922-5110, RI: (G4 404,449-5961, SC: 803/798-8070 SD: (MN)612/822-2119. TN: 315 482-5761, TX: 214 840-2169. E| Paso Area (Las Cruces, NM
505/523-0601. Houston Only 713/780-2511. UT: 801/973-7969. VT: (GA) 404 '449-5961. VA: 703/569-1502, WA: 206 455-9180. WV: 412 922-5110, W): (IL} 312/564-5440 WY:(CO) 303/759-0809
EUROPEAN EXPORT SALES EUROPE:(MA)617/661-9424, BELGIUM Brussels 02-242 36-04, FRANCE: Rueil Malmaison 749-40-37. GREECE Athens 642-1368, ITALY Roma 805-647/872-457
THE NETHERLANDS. Poeldijk 01749-7640. SPAIN Barcelona 204 17 43 SWEDEN Vallingby 08-380-370. SWITZERLAND: Mutsche len 057-54655 UNITED KINGDOM Bournemouth 0202-293-115
WEST GERMANY: Miinchen 089-31881, AUSTRALIA & NEW ZEALAND Melbourne 543-2077 Meadowbank 808-1444, Chermside 59-6436. Welling'zn 64-4585, Auckland 876-570, CANADA
Datamex. Ltd (Distributor) Dorval 514/636-9774 Ottawa 613/224-1331, Toront:: 416/787-1208, Vancouver 604/684-8625. CENTRAL & SOUTH AMERICA & CARIBBEAN (GA) 404/394-9603 MEXICO
Monterrey 564-876, FAR EAST (CA) 213/382-1107. HONG KONG 5-742211 JAPAN' Tokyo 402-8506, TAIWAN: Taipe: 02-7026284, MIDDLE EAST: IRAN Tehran 891148. ISRAEL: Tel Aviv 266-291
KUWAIT Kuwait 438 180/1/2. LEBANON Beirut 22173 26D110. SAUDI ARABIA: Jeddah 27790, Ryadh 25083-39:32, UNITED ARAB EMIRATES Sharjah 24068
For sales and servic @ ir other countries contact ISC headquarters in Norcross, GA . U.S.A

m Intelligent Systems Corp. 5065 reachtree Corners East 0 Norcross, GA 30071 0 Telephone 404-449-5961 [ TWX 810-76:6.-1581
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Store Recorders have made

Elick a single switch on a dual standard recorderin
the new Racal Store DS range, and you've changed
instantly from Intermediate Band to Wideband
operation on FM. A single switch that selects either
recording standard —without the need to interchange
plug-in modules. A single switch changes all the
sigral channels (four to fourteen) on all seven speeds.

FM Capability

The Store range of instrumentation recorders, well-
renowned for research in the scientific, automobile,
aerospace and medical fields, now offers an FM
capability over the entire band DC 10 40 kHz, and up
to 300 kHz on Direct Recording.

Greater Flexibility

And even greater flexipility. Switck any channel to
unipolar, and the full dynamic range becomes
available to either positive or negative going signals.
Switch any channel to offset, and youcanrecorda
100mV peak-to-peak signalona 20V step—without
losing any dynamic range.
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The new Intecolor 3621.

Desk top computing will never be the same

From Intelligent Systems Corporation, the company that
developed color graphics at black andavhite prices. comes
a sophisticated new design that wil! put dynamic. efficient
color at the fingertips of everyone who uses a desk top com-
puter. The Intecolor 3621

It s an advanced concept that com-
bines all the features one could
want in a micro-
computer. Color
Graphics
Power

s atBooth 4806 at the NG

new
gra
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Reliability. Performance. Style All in a sleek. compact pack-
age. At aprice that'sirresistible
Eight brilliant colors speed comprehension and commu-
nication onanample 13" screen. The unit has the capability
of displaying 32 lines of 64 ASCII characters. as well as
plotting graphicson a 128 x 128 grid. Vector software is built
in.As s a 51K mini-dish drive. 16K
of user RAM (expandable to 32K
and 16K of Extended Disk BASIC
ROM. And a Standard-RS232C
Terminal Mode allows inter-
facing with time sharing units.
That's a lot of flexibility. And
it's only the beginning.

In fact. the 3621 is just the
prelude of the possibilit es
that will explode into reality

when Intecolor's new 3000
series is introduced at the:
National Computel Confer-
ence. Be there when the
fireworhs go off

June.

Unretouched photo of screen

ISC SALES REPRESENTATIVES: AL: 205/883-8660, AK: |GA) 404/449-59551, AZ: 602 994-5400. AR: (TX) 214/840-2169, CA: Alhambrz 213/281-2280. Goleta 805/964-8751. Irvine 714/557-4460, Los
Angeles 213/476-1241. Mountain View 415/964-9300. San Diego 714/292-8525 CO: 303/759-0809, CT:(GA) 404/449-5361, DE: (GA) 4C4/449-5961 DC:(VA) 703/569-1502 FL: Orlando 305,425-5505
Ft Lauderdale 305/776-4800 Melbourne 305/723-0766, Tallahassce 904 -B78-6642 GA: 404/455-1035 HI: 808/524-8633 ID: (UT 8C1/973-7969 IL: (N0 ) 312/564-5440 (S0 ) (MO) 816/765-3337,

1 f -

IN: 1L 312/564-5440 I1A; MO) 816/765-3337 KS: (MQ1816/765-33:47 KY: 606 273-3771, LA; 504/626.
M|:313/227-7067 MN: 612 822-2119 MS:(AL) 205/883-86€D MO 81+./765-3337 MT:(CQO) 303/759-

ME: (GA) 404 :44G-5961, MD: (VA) 7014/569-1502 MA: (GA' 404/449-5961
1,NJ: (GA 404,449-5961,

5
NV:(AZ] 602/994-5400. NM: 505/292-1212 NY:1GA) 404/449-5951 NC 919/682-2383, ND: (MN) 612/822-2119, OH: Dayton 513 429-9040, Cleveland 216/464-8113, Columbus 614/436-2051
OK: (TX 214/840-2169, OR: 503/620-5800 PA:412,822-5110. RI: (GA' 404,/443-5961, SC: 803/798-8070, SD: (MN) 612/822-2119 TN: ¢:15/482-5761, TX: 214/840-2169, E| Paso Area (Las Cruces NM
505/523-0601, Houston Only 713/780-2511 UT: 801/973-7969. VT: 1GA 4047449-5961, VA: 703/569-1502 WA: 206 455-9180 WV: 412/922-5110. WI: (IL 312/564-5440, WY: (CO) 303/759-080"
EUROPEAN EXPORT SALES' EUROPE (MA!617 661-9424 BELGIUM. Biussels 02-242 36-04, FRANCE: Ruell Malmaison 749-40-37. GREECE: Athens 642-1368 ITALY: Roma 805-647/872-457
THE NETHERLANDS Poeldijk 01749-7640 SPAIN Barcelona 204 17 43 SWEDEN" Vallingby 08-380-370 SWITZERLAND Mutscheilen 057-54655, UNITED KINGDOM Bournemouth 0202-293-115
WEST GERMANY Minchen 089-31881, AUSTRALIA & NEW ZEALAND Melbourne 543-2077, Meadowbank 808-1444, Chermsice 53-6436. Welling'on 64-4585, Auckland 876-570. CANADA
Datamex, Ltd (Distributor) Dorval 514/636-9774, Ottawa 613, 224-1381, Toront 416/787-1208. Vancouver 604/684-8625, CENTRAL & SOUTH AMERICA & CARIBBEAN (GA 404/394-96C3. MEXICO
Monterrey 564-876, FAR EAST: (CA) 213/382-1107 HONG KONG 5-742211, JAPAN: Tokyo 402-8596 TAIWAN: Taipel 02-7026284 MIDDLE EAST:{RAN: Tehran 891148, ISRAEL: Tel Aviv 266 291
KUWAIT Kuwait 438 180/1/2. LEBANON. Beirut 221737 260110 SAUDI ARABIA, Jeddah 27790. Ryadh 25083-39732. UNITED ARAB EMIRATES Sharjah 24068
For sales and servit.e in other countries contact 1SC headquarters in Norcross GA .U S A

m Intelligent Systems Corp. 05965 Peachtree Comers East 0 Norcross, GA 30071 0 Tekephone 404-449-5961 ] TWX 810-766-1581
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Yes! Thereis
a Stator Yoke
for IO CRT /!

The Syntronic Datamaster ™
110° stator core yoke will
produce clean, clear
dot/matrix or stroke-written
characters anywhere on a
110° CRT . . . over 6000 of
them on a 15" diag. screen.

This is achieved using a
precision-tooled ferrite stator
core. built-in geometry
correction, complementary
coil turns distribution, and
interlocking components for
repeatability in volume
production.

If a saddle yoke doesn’t do
the job . . . evaluate the
Datamaster 110° yoke.
Ask for Bulletin # 033.

Zyntronic

Syntronic Iinstruments, Inc.
100 Industrial Road
Addison, IL 60101

Phone: (312) 543-6444

Circle 206 on reader service card

New products

$1,990 in single quantity. Volume
deliveries of the computer will
require 90 days.

Computer Automation Inc., Naked Mini divi-
sion, 18651 Von Karman, lIrvine, Calif.
92714. Phone (7 14) 883-8830 [405]
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New memories for
an old machine

Filling out the lower end of its line of
memory systems designed to be used
with minicomputers made by Digital
Equipment Corp., Mostek Corp. has
come up with an add-in memory
board for DEC’s venerable PDP-8
machines.

The MK8009 will be available in
a ‘‘quad-wide” version measuring
8.44 by 10.45 in. and a “five-wide”
version with dimensions of 8.44 by
13.2 in. Both plug into a standard
Omnibus slot. The five-wide version
works in conjunction with DEC’s
KT8A memory management system
to reach a maximum capacity of
131,072 12-bit words using two 8009
cards with DEC’s PDP-8/A machine,
which was brought out in 1974. The
quad version works with earlier-
generation PDP-8 models E, F, and
M to reach the maximum 32,768-
word capacity possible with those
machines.

Making use of Mostek’s MK4116
16,384-bit random-access read/write
memory chips, the MK8009 requires
only a single 5-v power supply; it
generates the other required voltages
on-board. The 8009 refreshes itself
in synchronism with the PDP-8
memory cycle. Thus, according to
Mostek, the memory can run at
machine speeds with no degradation
due to the need for refreshing.

The primary market for the 8009
boards is expected to be original-
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Patent Number .

3,280,378, 3

lk' : -

Termination strength is the key to network reliability —
patented CTS Anchor Lock™ Terminations
are the key to strength.

The secret? Our patented process forcefully drives
the leads into tapered holes in the substrate, cold
forming the lead to the substrate and wedging it
tightly in place prior to soldering. Try pulling out
a CTS lead; you'll see how much assurance our 5
Ib. pull strength gives you. Then try it with a com-
petitive product! You'll see what we mean.

Why risk a loose termination that can alter the
resistance value of your network? CTS, and only
CTS, can deliver the superior mechanical and elec-
trical reliability qualities of Anchor Lock™ termina-
tions. The same exclusive insertion process applies
to both CTS Series 750 SIP and Series 760 DIP
style cermet resistor networks.

Reliability has been our key to success. With

CTS corpoORATION

more than one billion element hours of extended
load life testing, CTS resistors have exhibited a
failure rate of only 0.00041%/1,000 hours @ a 95%
confidence level. Each SIP and DIP network is
100% value and tolerance tested before shipment.

Ask us about customizing your special network
requirements; or choose from 400 standard part
numbers available off-the-shelf from authorized
CTS distributors.

See for yourself how superior Anchor Lock termi-
nations earned that patent—plus a lot of respect
over more than fifteen years of production expe-
rience. Ask for your free samples and network
catalog. Write CTS of Berne, Inc., 406 Parr Road,
Berne, Indiana 46711. Telephone (219) 589-8220.

ELKHART INDIANA

A world leader in cermet and variable resistor technology.
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MDB gets your IBM Series/1 together
with more than 30 different line printer models,
over 100 different terminals (TTY/RS232 type),

or wire wrap for your special requirements.

MDB interfaces provide periph-
eral variety for the IBM Series/1
computer system. No longer limited
to the manufacturer's models, you
can select from the almost un-
limited peripheral devices available
in the minicomputer market. User
flexiblity is the benefit of MDB inter-
face products.

The MDB Line Printer Control-
ler for IBM Series/1 computers gives
total printer capability with no
change in system software. Micro-
processor controlled, the interface
allows maximum data transfer to
any printer. The single board module
operates in cycle-stealing mode or
under Direct Program Control; char-
acter code and transfer belt conver-
sion is available to match any
printer. )

The MDB Serial interface Board
provides user flexability in attach-
ment of the Teletype or equivalent
device to the Series/1 computer.
This board also permits use of any
CRT or similar device through use of
RS232 circuitry. The TTY board has
RS232, and 422, as well as current
loop modes of operation. It is double
buffered to minimize data over-run;
baud rates of 50 to 19.2K are switch
selectable.

Unique interface design re-
quirements are facilitated by the
WW?72 and WW64 wire wrap boards
for Series/1 computers. Up to 72
twenty-pin or 64 sixteen-pin IC posi-

tions are available respectively;
numerous other IC size combina-
tions can be developed by the user.
These boards include pins in the
user wirewrap portion with pads pro-
vided for discrete components. The
MDB boards can accomodate any
.300, .400 or .600 center dual in-line
packages; two 40-pin ribbon-cable
edge connectors are provided.

MDB interface products always
equal or exceed the host manufac-
turer's specifications and perfor-
mance for a similar interface. MDB
interfaces are completely software
transparent to the host computer.
MDB products are competitively
priced, delivery is 14 days ARO or
sooner,

MDB places an unconditional
one year warranty on its controllers
and tested products. Replacement
boards are shipped by air within
twenty-four hours of notification.
Our service policy is exchange and
return.

MDB also supplies peripheral
device controllers, GP logic mod-
ules, systems modules and com-
munications/terminal modules for
DEC PDP-11 and LSI-11*, Data
General and Interdata computers.
Product literature kits are complete
with pricing.

1995 N. Batavia Street
[VI D B Orange, California 92665
| 714-998-6900
SYSTEMS INC. TWX:910-593-1339

*TM Digital Equipment Corp

Circle 157 for LSI-11; 208 for PDP-11; 168 for DG; 159 for Interdata; 160 for IBM; 161 for HP

New products
equipment manufacturers who are
still buying PDP-8 machines, says
Dan Ray, standard products market-
ing manager in Mostek’s memory
systems operation. With first deliv-
eries scheduled for July, the quad-
wide 8009 in its maximum 32-K
configuration is priced at $1,500 for
single units. The largest five-wide
unit has a capacity of 64-K words
and sells for $2,100 in singles.

Mostek Corp., 1215 West Crosby Rd.,
Carroliton, Texas 75006. Phone (214) 242-
0444 [408)

NCC NCC NCC NCC NCC NCC NCC
Tape drive has low
cost, high speed

Priced below $1,800 in large quanti-
ties, a low-profile streaming tape
drive is intended for use as a disk
backup in small business systems. Its
low price is expected to allow it to
compete effectively with cartridge,
flexible-disk, and removable-hard-
disk drives in these applications.

In its high-speed “streaming”
mode, the unit’s half-inch tape races
along at 100 in./s, taking data on the
fly in large blocks of up to a full disk
at a time. As it does so, the drive
automatically inserts industry-stan-
dard inter-record gaps onto the tape.
In its conventional stop/start mode,
itruns at 12.5 in./s.

Compatible with 1BM and ANSI
standards, the drive writes data in a
phase-encoded format at a density of
1,600 bits/in. It has a nominal
capacity of 30 megabytes on a single
10.5-in. reel. Thus many disk files
may be dumped into the tape drive
in a single continuous operation.

Unlike expensive high-speed
drives, which are designed for fast
stop/start operation, the streaming
drive has no need for vacuum
columns or conventional tension
arms to provide tape buffering. It
therefore can handle reels up to 10.5
in. in diameter (inserted horizontal-
ly) while occupying only 8.75 in. of
vertical rack space. Deliveries are
scheduled for early 1980.

Cipher Data Products, 5630 Kearny Mesa
Rd., San Diego, Calif. 92111. Phone (714)
279-6550 [409)
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We shaved the metal o
wedge base lamps

u time and MONEY

Small, all-glass, wedge base lamps are better than GE wedge base lamps may be used with a wide
lamps with conventional metal bases. For variety of commercially available sockets, many
instance, installation is fast and easy. Just push to designed for printed circuit board applications.
put in, pull to remove. No twisting or turning They are available in some 40 types, ranging from
is required. - 2 5 to 28 volts. And ranging from .03 to 21

They come in three sizes:

858

And GE all-glass

wedge base lamps can take candlepower.

ht have 6, 10 and 15 mm.

more punishment than you mig

imagined. Most can be operated at up to 230°C For a free catalog and more data, contact your
(450°F) instead of the 175°C (350°F) limit of N GE lamp representative. Or write: General
conventional metal-based lamps. with all-glass 12 Electric, Dept. C-858, Nela Park, Cleveland,
wedge base lamps, there are no metal bases e gv'-"l Ohio 44112. Or phone (800) 321-7170. In Ohio
to corrode. 10mm. call (800) 362-2750.

100 Years of Progress for People

GENERAL () ELECTRIC
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Store Recorders have made

Flick a single switch on a dual standard recorderin
the new Racal Store DS range, and you've changed
instantly from Intermediate Band to Wideband
operation on FM. A single switch that selects either
recording standard —without the need to interchange
plug-in modules. A single switch changes all the
signal channels (four to fourteen) on all seven speeds.

FM Capability

The Store range of instrumentation recorders, well-
renowned for research in the scientific, automcbile,
aerospace and medical fields, now offers an FM
capability over the entire band DC to 40 kHz, and up
to 300 kHz on Direct Recording

Greater Flexibility

And even greater flexibility. Switch any channel to
unipolar, and the full dynamic range becomes
available to either positive or negative going signals.
Switch any channel to offset, and you can record a
100 mV peak-to-peak signalona 20 V step—without
lesing any dynamic range.

7 %ﬂﬂ P

q4mE o9

AL STANDARD | SIGNAL CIRC TS
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volts peak volts peak

v ] Proven Success

Ali these outstanding new
advantages have been added to
the host of features which have
«/ +] madethe existing range sucha
success-like single switch seven-
speed selection, full servo
! | | operation, dual peak-indicating
i *'“-“[’]‘ e+ meters, full remote control of all
B functions, portability, and operation
from AC or battery power sources.
That's why, by switching to the Racal Recorders’
new Store DS range, you can make a quick switch to a
whole new wideband world.

Eiw

R

—T

o
3

Racal Recorders Limited Hardley Industrial Estate,
Hythe Southampton Hampshire SO4 6ZH England
Telephone: 0703-843265 Telex: 47600.

Racal Recorders Inc 5 Research Place,
Rackville Maryland 20850,
Telephone: (301) 943 3085.

Racal Recorders Inc.1109 West San Bernardino Road,
Suite 110 Covina Calitornia 91722
Telephone: (213)967 2869.

Racal Recorders Always on the right frack RACAIL]

Electronics /May 24, 1979 Circle 211 on reader service card 21




r' KE (SHORT
APACITOR .-

PR e HYRMIwmO e ~
i 0 1R AR

- - ——.N

rd is
long-term
savings in
- PGB
testing.

World Radio History.
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rchi% component test systems
pai glg rewards in the world
- | testing. Now Fairchild gives
you the same rewards in production

“testing and field testing of printed
Uit boards.

u'll be rewarded with a broad
of flexible, compatible hard-
- ware and software to help meet
your present test needs and antici-
e future requirements. You'll
_ngher yield of good boards.
ou'll get fast, precise fault
ation to help reduce board re-

programming automatic tester
t's faster and more versatile

.r isolating shorts and opens on

: ire boards and loaded PCBs. It
J\h& in-circuit test techniques for
PCB prescreening. The same tech-
" __niques are used in our computer-

' " controlled Faultfinder FF101C and
| FF303, and in our Testline AFIT

4000 production test systems to

give you maximum software and
r.dvire compatibility. And each

iIs designed to give you 90%

yields in testing the most com-

| nalog, hybrid and digital

L > r S. i

ftware compatibility in the
estline AFIT systems extends to

‘epair depot, with the AFIT
ODOA, and into field service with

You're rewarded with cost savings
in fixturing, too, with Fairchild’s
Thinline® Vacuum Fixture System.
It's transformed the bed-of-nails
into a multi-option test interface
that lets you build inexpensive do-
it-yourself fixtures on site, or utilize
universal fixture components that
can save you more than 40% on
conventional fixturing costs.

At Fairchild, we've learned the im-
portance of making flexible test
systems to meet your present
needs and adapt readily to future
requirements. And we've learned
the importance of fast, dependable
service and support for every cus-
tomer everywhere in the world.
These are the things we do to re-
ward you with long-term savings in
production testing.

Find out how big your reward will
be. Give us a call, or write:
Fairchild Test Systems Group,
Subassembly Test Systems Division,
15 Avis Drive, Latham,

New York 12110

(518) 783-3600

— T
) -
-

FAIRCHILD
RETNESESL G e S Bl

Test Systems Group

The
First Family
of ATE
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Introducing the uPD444/6514

Ournew 1K x4 CMOS RAM, the uPD
444/6514, ofters pin for pin compatibility
with our ndustry-standard NMOS
pPD2114L. So whether vour mem-
ory requirements call for low standby
power down to 0.065 uW, or high
speed applications down to 150 ns, or
a combination of both, NEC has
exactly the part youneed.

With our unique short channel
length CMOS technology, we've
designed the £ PD444/6514 to pro-
vide access and cycle times as low
as 200 ns n the industry standard
300 mil wide 18-pin package. Like
the uPD2114L, it's manufactured on
four-inch wafers —for low cost and
high volume production. And the
©PD444/6514 will operate in a
fully static or asvnchronous mode. ¥

The uPD444/6514 1s the latest




addition to our growing line of CMOS
RAMs— aline that includes a 20-pin 4K
RAM (uPD 445L), a 22-pin 1K RAM
(uPD5101L), and an 18-pin 1K RAM
(uPD443/6508). And besides
depth in products, we offer depth
in support —including engineers
available to help with

specific application problems,
plus complete documentation,
testing, and special selection.
Our 1979 product catalog

\ » contains full details on our com-

' plete line of memories, plus
our 8-bit and 4-bit micro-
processors and peripherals.

:
L SPEED/POWER CURVES — — — — — — — —

<

=

E, 50—+

g uPD2114L

(&

Z

25T

& #PD o uPD445L

g & uPDS101L

uPD443/6508
T T -
200 400 600
ACCESS TIME NS
oP STANDBY LOW Vcc
ACCESS POWER NO. POWER POWER

PART NUMBER TIME (TYP) PINS (TYP) TYP)
uPD444/6514C 450 ns 45mwW 18 065 uW 022 uW
uPD444/6514C-1 300ns 60mW 18 065 uW 022 uW
uPD444/6514C-2 250ns 75mwW 18 065 uW 022 uW
uPD444/6514C-3 200ns 95 mW 18 065 uW 022 uW
uPD445LC 650ns 45 mW 20 100 uW 1uW
«PD445.C-1 450ns 75mwW 20 100 uW 1 W
uPD5101LC 650ns 45mwW 22 1uW 016 uW
uPD5101LC-1 450ns 75 mwW 22 1uW 016 uW
uPD443/6508C/D 450ns 25mwW 16 5uW IuW
uPD443/6508C/D-1 300ns 45 mW 16 5uW 3uW

If youare in North America, you may obtain a copy by attaching your business
card or letterhead stationery to this page and sending it to:
NEC Microcomputers, Inc., 173 Worcester St., Wellesley MA 02181.

Next time, think NEC.

NEC Microcomputers, Inc.

WESTERN REGION OFFICE: Orange, CA at (714) 633-2980; EASTERN REGION OFFICE: Melville, NY at (516) 293-5660; MIDWESTERN REGION

OFFICE: Des Plaines, IL at (312) 298-7081.

REPS: Action Unlimited, Arlington, TX, Spring. TX; Burton-Medley Associates, Grandview MO; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA;
D/Z Associates, Inc., Denver, CO; Electronic Innovators, Inc.. Minneapolis, MN; Eltron, Phoenix, AZ: HLM Assoc., Torrington, CT, Northport, NY, Parsippany,
NJ; Imtech, Inc., Cleveiand, OH. Dayton, OH; Kaytronics Limited, Ville St. Pierre, Quebec, Downsview, Ontario, Surrey, British Columbia; L & M Associates,

Pikesville, MD. Montpelier, VA; Harry Nash Associates, Willow Grove. PA; R.C. Nordstrom & Company, Lathrup Village, MI; Nycom, Inc.. East Syracuse, NY;
Perrott Associates, Inc., Fort Lauderdale, FL, Clearwater, FL, Orlando, FL; Santana Sales, Costa Mesa, CA; Stone Component Sales, Waltham, MA;
Technology Sales, Inc., Palatine, iL; Trident Associates, Inc., Sunnyvale, CA; Tr-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA; 20th Century
Marketing, Inc., Huntsville, AL. Knoxville, TN; Wolffs Sales Service Company, Raleigh, NC
DISTRIBUTORS: Aimo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics. Albuguerque, NM
Wheatridge, CO, Salt Lake City, UT, Norman Davis Electronics, South Euclid, OH; Diplomat/Westiand. Inc., Sunnyvale, CA: Diplomat/Southland. Inc.,
Clearwater, FL; Diplomat/Lakeland, Inc., Elk Grove Village, IL; Diplomat/IPC of Mass , Chicopee Falls, MA; Diplomat. Holliston, MA; Dipiomat/Nor thtand,
Inc., Farmington. MI; Diplomat/Electro-Com Corp., Minneapolis. MN; Diplomat/St. Louis. Inc.. St. Louis, MO; Diplomat/iPC Corp.. Totowa, NJ, Mt. Laurel.
NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future Electronics Corp., Montreal, Quebec, Downsview,
Ontario, Ottawa, Ontario, Natick, MA; Hughes-Peters. Inc., Cincinnati, OH, Columbus, OH; Intermark Electronics, Sunnyvale, CA. Santa Ana. CA. San
Diego, CA; KA Electronics, Dallas, TX; Kent Eiectronics, Houston, TX; G.S. Marshall, Sunnyvale, CA, Canoga Park, CA, El Monte, CA. San Diego. CA.
Phoenix, AZ; Milgray Electronics, inc., Freeport. NY, Orange. CT, Reptron Electronics. Inc., Livonia, MI, Columbus, OH; Resco/Raleigh, Raleigh, NC:
Semiconductor Specialists, Inc., Chicago. IL, Burlington, MA, Farmington, M, Minneapolis. MN, Hazelwood. MO, Pittsburgh, PA, Dallas, TX. Milwaukee,
WI; Sterling Electronics, Phoenix AZ, Santa Ciara, CA, San Diego. CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA_ Albuquerque, NM, Dallas, TX.
Houston, TX, Tukwila, WA; Summit Distributors, Inc., Buffalo, NY; Summit Elec. of Roch., Inc.. Rochester, NY; Technico, Inc., Columbia, MD, Roanoke, VA;

Western Microtechnology Sales, Cupertino, CA.

El
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SHINING

examples of
CHERRY ingenuity

New: Lighted Thumbwheel and Push-
wheel switches that do more than just
put a little light on the subject.

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

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

CHERRY

EPUEERER

T20 miniature size thumbwheel. It's a
back mount design. comes in from 2 to
16 positions and measures just 1.150”
high with .500” wide modules.

TH56 sub-miniature pushwheel rotary
switch. Wheel indexirg is controlled by
two plungers—one above () and one
below (') the lighted legend to control
up/down counting. Front mount. re-
quires no hardware to gang. Just snap
into panel cutout. Measures a small
945" high with .300" wide modules.

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

LS

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

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

» THUMBWHEELS

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL 60085 e 312/689-7700 ¢ TWX 912/235-1572

See Us At NCC '79/NYC June 4-7, Cherry Booths 1022-1024
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New products

Logic analyzer_l_'n_as_l_IB channels

50-MHz state and timing unit with independent 16-channel blocks

can handle three clock rates and two mnemonic sets at one time

by John Gosch, Frankfurt bureau manager

As microprocessor-based equipment
becomes more complex, logic ana-
lyzers need larger numbers of chan-
nels to cope with its increasing
numbers of ports, peripherals, and
interface circuits. This need is
becoming all the more pressing now
that 16-bit processors are being
widely accepted and applied.

A small West German firm, Dolch
Logic Instruments GmbH (DL1), has
therefore built a logic analyzer with
48 input channels, enabling it to
handle *“all popular 16-bit central
processing units with up to 23
address lines, 16 data lines, and a
number of control and status lines,”
says Volker Dolch, head of the
instrument’s design team and presi-
dent of the 25-man company in
Heusenstamm, near Frankfurt.

Billed as the most flexible logic
analyzer available today, the
LLAM4850 succeeds DLI’'s 8-, 16-,
and 32-channel analyzers—an
equipment program that has helped
the company capture some 20% of
Europe’s logic analyzer market.
Characterizing the 50-MHz machine
as a third-generation instrument,
Dolch points out that it is a stand-
alone system with a built-in micro-
processor-controlled display de-
vice—specifically, a raster-scanned
cathode-ray tube.

Three in one. Built around a Z80
microprocessor, which controls trace
specifications and display formats,
the LAM4850 consists of three inde-
pendent 16-channel analyzer blocks.
These may be configured to provide
as many as seven different parallcl
and serial recording modes.

Using three memory blocks, each
consisting of 16 channels with a
depth of 1,024 bits per channel, the

Electronics /May 24, 1979

instrument can sample at three
different clock rates simultaneously.
This capability, which Dolch be-
lieves to be unique to the LAM4850,
makes the instrument particularly
well suited for analyzing distributed
multiprocessor systems.

The instrument can simultaneous-
ly record synchronous logic-state
information as well as asynchronous
logic-timing signals. This, Dolch
declares, should come in handy in
complex digital system analysis. The
unit’s ability to sample asynchronous
timing signals with clock rates up to
50 MHz and to catch glitches as
short as 5 nanoseconds in duration
makes it *‘a powerful tool in the

logic-timing domain,” he adds.
When used as a logic-state analyz-
er, the LAM4850 can display data in
standard codes, such as binary,
octal, hexadecimal, and ASCII, as
well as in two optional firmware
codes. Disassembler software options
can provide mnemonic displays of
most popular microprocessor op
codes. Since there are two indepen-
dent firmware options, the instru-
ment can display two different
mnemonic listings at the same time.
Sophisticated triggering. A key
feature of the LAM4850 is four-
level sequential triggering. Specified
in a trigger menu displayed on the
CRT screen, a sequence of four trig-
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The true Touch Screen has finally
become a reality—no more light
pens or cumbersome input de-
vices, just touch the screen with a
finger to access data.

Consisting of a glass screen and
a separate controller board'* the
Touch Screen "Digitizer” can easi-
ly be incorporated in your terminal
or CRT system during the manu-

flexibility.

B No operator training required

Display Monitors.

personal touch

facturing process. It provides a new dimension in man/machine interac-
tion, and it provides your system with greater operational simplicity and

As to special features—here are just a few!
B Operator uses a finger to select data directly on the display

B Fewer operator errors—the operator’s eyes never leave the screen
B Extremely high stability, resolution, and reliability

@ Screen matches the curvature of many CRT’s

B Eliminates the keyboard in many data retrieval applications

Touch base with us about improving the competitive edge of your terminal
and CRT system. And why not also inquire about our extensive line of

‘Shaded area irdicates locahon of electronics (covers removed)

TSD DISPLAY PRODUCTS, INC.

Sales/Service
35 Orville Drive e Bohemia, New York 11716/Tel. 516-589-6652 » Telex 14-4659
Manufacturing
302 Legget Drive * Kanata, Ontario K2K 1Y5. Canada/Tel. 613-592-1774

—c

\
add the

to your
terminal or
CRT system

**Optional

“SEE US AT NCC—Booth 4624'*
Circle 218 on reader service card

Now Available:
1979 EBG!

Completely new listings of
catalogs, new phone numbers,
new adaresses, new manu-
facturers, sales reps, and

Electronics Buyers’ Guide
1221 Ave. of the Americas
New York, N.Y. 10020

Yes, please send me

copy(ies) of 1979 EBG

|
|
distributors! The total market in : 've enclosed {] 852 per copy.
a book—four directories in one! I Full money-back guarantee if returned in 10 days
I Name
Toinsure prompt delivery | ';\,...‘:,,,y
enclose your check with the ] (“ - |
Coupon now. L_________— ______ J

218

Ne_w products

ger words, each containing 48 bits,
may be set up in a “then” or ‘‘then
not” algorithm to define complex
nested loops. Another feature is
window triggering, which allows the
definition of limits within a 48-bit
data stream and the specification of
any section in which a trigger
sequence of two successive events
may occur.

Still another feature, one that
Dolch calls a “trigger space moni-
tor,” makes complex sequential trig-
gering more transparent to the user.
It uses a dynamic counter display,
which is part of the trigger menu,
whenever a trigger search is in
progress. The monitor keeps track of
the sequential trigger conditions at
all times and can thus be used to
maintain a check on complex pro-
grams without resorting to the
instrument’s data-recording facility.

The LAM4850 is simple to oper-
ate, Dolch says. Extensive use of
comment and range lines displayed
on the screen makes the set-up proce-
dure a self-teaching process. Ex-
pandable by factors of 10 and 20, the
display provides a timing diagram of
16 channels and presents software
notations and menus for trace speci-
fications and formats as well as
address and sequence information.

The instrument uses active-probe
input pods, each with eight lines.
Since they present a capacitive load
of less than 5 pF at their tips, the
probes have virtually no effect on the
circuit under test. Four different
threshold voltages, programmable
from —10 v to + 10 v, are simulta-
neously available.

Interfacing the LAMA4850 with
peripherals is by means of an option-
al IEEE-488 bus interface. A stan-
dard RS-232-C interface allows
direct access to the internal memo-
ries for hard-copy printout or remote
reference memory loading.

The LAM4850 will be available in
both Europe and the U.S. next
month. Its $9,850 price includes
seven active probes.

Kontron Electronic Inc., 700 South Clare-
mont St., San Mateo, Calif. 94402. Phone
(415) 348-7291.

Dolch Logic Instruments GmbH, 6056 Heu-
senstamm, Ottostr. 25, West Germany [338]
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220 add-in.

Another fully-compatible
memory from Motorola. Now.

The MMS1600. It's Motorola’s hardware- and
software-compatible add-in for users of General
Automation’s 16/110 and 220.

So good it's warranteed for a full year. You get
that rare combination of high performance and
low cost with the assurance of quality. It's the
add-in GA system users have been wanting but
probably couldn’t get.

The MMS1600 has the speed you look for, with
a fast 400 ns maximum read access time and a
minimum cycle time of just 450 ns. The low
typical power consumption of 0.9 A and a
worst-case drain of only 1.6 A @ +5 V make it a
great system power saver. And, there’s nothing
like the extra 5° in the wide 0°C to 55°C
operating temperature range for providing a
cushion of reliability.

Four board configurations provide excellent
design flexibility. Choose between the basic
32K-word X 16 and 16K-word X 16 sizes, or use
either of the 32K-word X 18 and 16K-word X 18
parity option versions.

Small {1 9) quantity prices are low at $1350 for
the 16K-word X 16 and just $1800 for the

*Trademark of MMgital Equipment Corporation.
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32K-word X 16 memory. Yes, OEM discounts are
available. Get the MMS1600 off-the-factory-shelf,
now

LSI-11* PDP-11* add-ins
for DEC* users.

The MMS1102 provides 32K of LSI-11 series-
compatible high-performance memory. with
on-board parity generation and internally

distributed refresh. It decodes a full 18-bit
address, making it ideal for the new LSI-11/23.

The high-speed MMS1117 supplies up to 64K
of fully-compatible memory for most PDP-11
models, including the 11/60, 11/34. and 11/04.

Call (512) 928-6776.

For immediaie Motorola memory system price
and delivery information, call (512) 928-6776 or
your Motorola sales office. For an MMS1600 data
sheet, write to Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoenix, AZ 85036, or circle
the reader service number.

Motorola memories are available now for
systems everywhere. Leading edge storage is but
one of the many technologies in which Motorola
is serving the designers of

Innovative systems
through silicon.

@ MOTOROLA INC.
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INTRODUCING A POTENT
TEST PROGRAMMING COMBINATION
FOR LSI BOARDS.

You shall overcome.

The once insoluble test programming problems
presented by LSI boards are problems no more.

Because Teradyne has combined LASAR, our
most powerful test program generation software
with an awesome piece of hardware. A DEC VAX
11/780 computer.

Result: unprecedented programming power to
generate higher quality board test programs faster
than any system in the world.

You can use this new-found power to achieve
formerly unattainable levels of productivity with
Teradyne’s L135 or any other board test system.

POWER HAS ITS REWARDS.

Teradyne’s programming power offers some
powerful benefits.

For starters, the VAX/LASAR combination
can minimize your startup time. Enabling you to
test and ship your product in short order.

Since even complex LSI programs can now be
generated quickly, you can use your most impor-
tant resource (your engineers) more efficiently.

And because VAX and LASAR provides a more
thorough test program, you get more complete
testing at the board test stage. System test
yields, therefore, will climb to new heights.

LASAR AND VAX.

Sounds like the cast of “Star Wars,” but this is
no fantasy.

LASAR is an extensive software system capa-
ble of slashing the total time it takes to test pro-

BOSTON (617) 969-6300/ CHICAGO (312) 298-8610/ LOS ANGELES (714) 979-4590
LONDON 932-51431/ MUNICH 089-335061/PARIS 073-1698/ TOKYO (03) 406-4021

gram complex digital PC boards. Particularly LSI.

LASAR excels at revealing formerly hidden
testability problems. Moreover, its automatic pro-
gram generation can cope with much of the most
difficult circuiry an engineer faces.

Then there's VAX. The first affordable com-
puter with sufficient power to utilize the LASAR
software’s full capability.

Made by DEC, the VAX 11/780 is technically a
minicomputer. However, its 32-bit architecture
gives it the kind of computing power normally
available from only large mainframe systems.

Together, VAX and LASAR can handle boards
with up to 100,000 gates. As many as 25 program-
mers can be kept busily at work. Immediate pro-
gram verification and Teradyne’s extensive LSI
modelling library are two additional benefits.

And for the first time, your costs for all this
programming power become fixed and
predictable.

LASAR and VAX add unequalled programming
power to the already formidable test capabilities
of Teradyne’s L135 Board Test System. Power to
make the L135 even more productive.

That’s something you should learn more about.
Because productivity is the bottom line.

Contact your local Teradyne Sales Office at the
number listed below.

PRODUCTIVITY IS
THE BOTTOM LINE.

R EBADYNE;
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VAX Performance.

Ask any user.

““VAX simply ran over the
competition. In cost/productivity
ratios, nothing even

came close.”

Lou Crain, Mgr. of Software
Products

Prototzfe Development Associates

Santa Ana, California
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PDA is an employee-owned
engineering concern whose busi-
ness ranges from fundamental
research in structural analysis to
the manufacture of critical aero-
space components.

The VAX-11/780 is PDA’s first
in-house computer. Lou Crain,
Manager of Software Products, tells
us, “We’ve been doing all our com-
puting through utilities using CDC
6600, Cyber 74 and Univac 1108 main-
frames. The key elements in our decision to
acquire the VAX-11/780 were cost and capability
— compared to service bureaus, mainframes
and competitive minis.”

From the standpoint of capability, PDA
considered traditional superminis like the Data
General Eclipse and the Prime 400 and 500
series, plus a used 1108 mainframe. Lou Crain
says, “Our benchmark showed VAX to be very
powerful against the competition—up to a 2:1
performance advantage over both the Eclipse
and the 1108.”

"’ After installation,” Crain concludes,
VAX has lived up to our expectations and has
performed impressively. It’s resulted in better

E

products for our customers, as well as improved
cost-effectiveness. Having our own interactive
capability in-house has meant an increase in
engineering productivity of up to 300%.”

“VAX turns out to be twice the
machine for the same amount
of money.”

Roger Vossler,

Section Manager and Systems Engincer
TRW Defense and Space Systems Group
Redondo Beach, California

Sensor data processing and distributed
processing systems in support of real-time
embedded applications are among the special-
ties of TRW’s Defense and Space Systems Group.




To find the right computer, TRW continues
to evaluate numerous machines — including
Digital’s VAX-11/780. They’ve also conducted
numerous FORTRAN and PASCAL benchmarks.

In every test, VAX stands out as a clear
winner.

Roger Vossler, Section Manager and
Systems Engineer, says, ”“VAX is one of the
best implementations we’ve seen of a success-
ful integrated hardware and software system.”

Since TRW'’s sensor data processing appli-
cations require enormous memories—over a
million bytes to store a single image, for exam-
ple — VAX’s true 32-bit address space is vitally
important. In addition, says Vossler, “"VAX'’s
/O bandwidth capabilities are extremely
important for effectively moving large quanti-
ties of real-time data at very high data rates.”

Because TRW already had an investment in
Digital technology, Vossler is particularly
impressed with the relative ease of moving
PDP-11 series programs onto VAX.

"’But,” says Vossler, “Even if I were starting
all over again—without our Digital experience —
I would still pick VAX, on the basis of its archi-
tecture, both hardware and software, and its
impressive performance.”

“Implementation was faster
on VAX than on 25 other

machines.”
Brian Ford, Director
Numerical Algorithms Group
Oxford, England/
Downers Grove, lllinois

The Numerical Algorithms Group develops
and maintains mathematical and statistical
software libraries for customers in industry,
science and academia.

Before VAX, NAG had implemented their
complex Mark 6 Library on 25 major machines,
including the Burroughs 6700, CDC 7600,
Univac 1100, and the IBM 370. The average
implementation time was 13 man-weeks.

VAX took five.

In Dr. Ford’s words, "’A successful imple-
mentation requires the correct functioning of
the 345 library routines to a prescribed accuracy
and efficiency in execution of NAG’s suite of
620 test programs. Whilst the activity is a sig-
nificant examination of a machine’s conformity
to the ANSI standard of the FORTRAN com-
piler, its main technical features are file crea-
tion, file comparison, file manipulation and file
maintenance.”

And implementation performance was just
the start. Dr. Ford comments on VAX's impres-
sive record of reliability after the program was
up and running: "No problems were encoun-
tered in the VAX/VMS software even though
approximately 3000 files were being handled.
The operational availability time for the machine
was close to 100%, an outstanding statistic for
new hardware and a new operating system.

"VAX,” Dr. Ford concludes, "is an imple-
mentor’s dream.”

Digital’s VAX-11/780 has re-defined the
level of performance you can expect from com-
puters in its price range.

If your application requires large number
crunching capability, high floating point accu-
racy, or lots of high-speed real-time calculations,
there is simply no better system.

But don't take our word for it. Send for our
new brochure. And listen to our customers.

I—Ff Please send me the new “"VAX— Ask Any User” j
I brochure and detailed Technical Summary.
[J Please contact me.

Name Title
Company

Address

Phone

I My application is: [ ] Education [] Medical [] Laboratory
I [0 Engineering [] Government [] Resale [] Other
Send to: Digital Equipment Corporation, 146 Main Street,
I Maynard, MA 01754, Attn: Communication Services,
I NR-2/2, Tel. 617-481-9511, ext. 6885.
Digital Equipment Corporation International, 12 av. des
I Morgines, 1213 Petit-Lancy, Geneva, Switzerland
In Canada: Digital Equipment of Canada, Ltd.
N

|
|
|
|
City State Zip |
|
|
|
|

dilglift]all
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TTL DL Compatible

BEL FUSE INC.
203E YanYorst st. Jerrey City N.J.

07302 (201)432-0463
TWX 710-730-530I
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DEC...

TERMINALS

e VT-100 '
® LA36

e LA120 ’
e LA180

PDP11/03
SYSTEMS

LSI/11
MODULES

Demand. . .Delivery
Demand. . .Discounts
Demand. . .UNITRONIX

O UNITRONIX

CORPORATION

(201) 874-8500 |

198 Route 206 ® Somerville, NJ 08876
TELEX: 833184
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New products

Industrial
Angle encoder
sells for $200

Absolute potentiometer unit

with external a-d converter
covers full 360° rotation

The increasing use of microproces-
sors in control systems is generating
an ever bigger demand for shaft-
angle encoders, particularly for ab-
solute types that are less prone to
error than are incremental versions.
Their major drawback, however, is a
fairly high price, which hardly com-
plements the declining price trend
for microprocessors.

Now, however, a West German
electronics firm has broken through
the price barrier with an absolute
encoder that will sell for up to 80%
less than competitive devices with
comparable resolution and accuracy.
For example, one unit with 12-bit
resolution and 10-bit absolute accu-
racy will sell for about $200. That,
the firm says, compares with roughly
$1,000 for similarly rated optical
encoders now on the market.

Developed at Novotechnik KG, an
80-person company in Ostfildern,
near Stuttgart, the new encoder will
be on the market in the U.S. and
elsewhere early this summer. Besides

. T

being inexpensive, the device is
microprocessor-compatible and is
highly reliable. Typical applications
are in rotary antenna systems,
machine-tool coarse/fine controls,
and analog and digital angular-posi-
tion displays.

Full circle. “The key to the low
price is the encoder’s novel design,”
says Ernst Gass, Novotechnik’s pres-
ident. The device uses a comolded
conductive-plastic potentiometer
that operates continuously over 360°.
Its output is processed into an unin-
terrupted sawtooth voltage, which is
applied to a separate analog-to-digi-
tal converter. For ease in interfacing
with microcomputer systems, the
digital output is binary, rather than
the more common binary-coded de-
cimal or Gray code. The new device
is claimed to be the first potentiome-
ter-based absolute digital full-360°
shaft encoder. It does without the
conventional encoders’ expensive
coding disk as well as the slide
contacts, light source assembly, or
magnetic reading head found on
brush-type, optical, or magnetic en-
coders used today.

Novotechnik will initially come
out with two basic versions of the
encoder: one for operation over 360°
and the other over 2,880°, the latter
corresponding to eight revolutions.
Their potentiometer and hybrid saw-
tooth-voltage processing circuitry,
both in a common housing (see
photo), connect directly to the exter-
nal a-d converter. Early next year
the firm will offer encoders with the
converter built in, Gass says.

The 360" versions have a resolu-
tion of 12 bits and come with an
absolute-accuracy rating of either 10
bits or 11 bits. Designated the
AW360ZE/10 and AW360ZE/I1,
they will sell for about $200 and
$250, respectively. The 2,880° ver-
sions sport a 15-bit resolution and
come with absolute-accuracy ratings
of either 13 or 14 bits. Designated
the AWB-360ZE/13 and AWSB-
360ZE/14, these will sell for about
$350 and $400, respectively.

(The 2,880° types have two pots.
When pot 1 has made a complete
revolution, pot 2 has covered 45°.
With each additional revolution of

Electronics /May 24, 1979



POWER BASIC

TT's fast new language for industry:
So easy you already understand it.

As readily as you read this ad, you
can use POWER BASIC lan-
guage. It’s the nearest to English
of any high-level language. Simple.
Versatile. Low cost. Fast.

Developed by TI for the 990/9900
Family. POWER BASIC products
are designed for those in industry
who need the benefits of micropro-
cessors but want to by-pass the
diffculties of programming in as-
sembly language.

Fast, flexible
industrial control

POWER BASIC language achieves
a speed of execution and offers fea-
tures ideally suited to industrial
control needs: 11-digit accuracy -
24 hour time-of-day clock * Elapsed
time measurements down to 1/25th
of a second ¢ Interrupt capabilities
¢ EPROM programming « String

© 1979 Texas Instruments Incorporated

manipulation capabilities « 3-let-
ter variables ¢ User-oriented edi-
tor for program changes without
rewriting entire program ° Direct
call of assembly language rou-
tines ¢ Configurator for reduced
memory overhead.

Pick the package you need

Three POWER BASIC versions let
you select the capability and cost
best suited to your application. All
versions make TI’s 990/9900 Fam-
ily even easier to use. Choose from:
@ Evaluation POWER BASIC -
8K bytes of memory in four Solid-
State Software™ ROMs. For
single microcomputer module
evaluation of POWER BASIC
language.
® Development POWER BASIC -
12K bytes of memory in six
Solid-State Software ROMs. For
medium to large-size applica-

TEXAS INSTRUMENTS

Circle 225 onreader servicecard  sss7s

INCORPORATED

tions. Provides full capability to

design, develop and debug

POWER BASIC programs— plus

EPROM programming.
®Configurable POWER BASIC -

Floppy diskette package provides

a configurator which reduces pro-

grams to minimal memory by

eliminating the portions of

BASIC overhead not required by

your target system.

For an easy-to-understand Refer-
ence Guide on the language you
can write after an hour’s instruc-
tion, call your nearest TI field
sales office or authorized distribu-
tor. Or write Texas Instruments
Incarporated, P.O. Box 1443, M/S
6404, Houston, Texas 77001.

TEXAS INSTRUMENTS S
MOVING AHEAD !
IN MICROELECTRONICS




for the discriminating
 collector |

Our first edition model 2283-F
monolithic crystal discriminator is a
true classic. At 10.7 MHz, you can
get 1% total harmonic distortion WE WROTE THE BOOK.

dn
Piezo Technology Inc.

) 3. . 2525 Shader Rd., Orlando, FL 32804
The standard in monolithic crystal filters. (305) 298-2000

and up to 800mV of recovered
audio when used with CA 3089E
quadrature detector. Model 2378F
offers the same at 21.4 MHz. If you
are a collector of specifications,
write for our data sheets.

Circle 226 on reader service card

RADIATION
COUNTERS

for registration of
= alpha radiation
= beta radiation

= gamma radiation
a X-rays

m cCOsmic rays
= heutrons

Exporter:

V/O TECHSNABEXPORT
32/34 Smolenskaya-Sennaya,
121200 Moscow, USSR

Tel. 244-32-85 - Telex 7628

&) lechsnabenport
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New products

pot 1, pot 2 advances another 45°.
This continues until pot 2 has made
one complete revolution. Then pot 1
has covered 2,880°.)

The Novotechnik-designed poten-
tiometer exhibits a remarkable set of
performance characteristics. Its
operating life, said to be five times
longer than that of other pots, is
guaranteed at about 50 million revo-
lutions at a wiper speed of 1,500
revolutions/min. The maximum wip-
er speed and acceleration values
check in at 6,000 rpm and 50,000
radians/s?, respectively. The pot
nonlinearity ratings are as low as
0.025% and those for resolution as
low as 0.007%.

The encoder uses the AD574 from
Analog Devices Inc. as its a-d
converter. This hybrid 25-us 12-bit
successive-approximation converter
is microprocessor-compatible, and its
high accuracy and stability mesh
well with the pot’s high linearity and
resolution.

Making up the encoder’s hybrid
sawtooth-voltage processing circuit-
ry are essentially a complementary-
MOS analog switch and a Dbi-FET
operational amplifier. These de-
vices—from various U.S. suppliers
such as Motorola, RcA, Texas
Instruments, Fairchild, and others —
have enabled Novotechnik to devel-
op a pot operating over a full 360°
range and providing an uninter-
rupted sawtooth output at high
speed and accuracy.

The encoder operates off a supply
of £15 v and over a temperature
range from —25°C to +85°C. The
analog output from the sawtooth-
voltage processing circuitry goes
fromOto 10 v.

Novotechnik KG, 7302 Ostfildern 1, P.O.
Box 4220, West Germany

Waters Manufacturing Inc., Longfellow Cen-
ter, Wayland, Mass. 01778. Phone (617)
358-2777 [371]

Ampilifier drives synchros
with up to 50 W

Designers who want to use a
computer to drive large synchros can
design an interface using the PA-13.

Electronics /May 24, 1979



Your lIow cost way out
of the impedance jungle.

Before they get on board,
fend off wild RCL components for $745 (u.)

Those untamed components. They swarm
over your circuit boards, eat into your re-
sources, trap you in the impedance jungle.

But there is a low cost, reliable way out.
e Armed with the Model 252. you breeze
k200 mS through a wide range of values for resistance
a T ; (R), capacitance (C), inductance (L) and

2000 conductance (G) at +0.25% accuracy. The
ON/OFF 20 200 push of a button gives you dissipation
= i 3 factor (D).
At $745, the 252 rivals instruments costing
twice as much.

* 0.25% basic accuracy

* Wide ranges (0.1 pF resolution to 200 uF)

* 3V2-digit display (no manual balance)

¢ Dual analog outputs (C or L with D)

* External bias (to 50 VDC)

* -our measurements/second

* 4-terminal Kelvin Klips® (guarded)

* Input protection

* Easy calibration, servicing

* 1 kHz test frequency (120 Hz option)

* Low power design
, * Lightweight, tiltstand handle

For systemat.c GO/NO-GO sorting,
there's an optional limits comparator and

sorting fixture.
E Want autoranging? Gear up with the

Model 253. And if you test at low frequency,
. check cut the 120 Hz Model 254
ELECTHO For over 25 years we've tamed the ways of

The sure way '
to Innovation. SCGENTFC ~ bampedance jungle A detaled 252

Electro Scientific Industries, inc. 13900N.W Science Park Dnve, Poriland, Orcgon USA 97224, 503/041-4141; telex 36-0273
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Bowmar’s new analog APM-100
It gives you what other
panel meters don't

There is no other panel meter like our new
APM-100. The LED bargraph display can be lit
from zero to full 3 scale with 2.5 msec response
and 1% resolution. High input impedance - well
in excess of needle APM's. High reliability.
Completely solid state; immune to vibration,
sticking. and over-travel. No high voltages, no
blurred numbers. Overrange and underange
indicators. Full scale and zero adjust. Center
zero, differential input, autopotarity and
brightness control options. New. Unigque. Smart,
trim design. Great way to design your panels for
up-to-the-minute styling. Space saving. too.
Send for comgicte information on our new
APM-100. It gives you what the others don't!

Rugged. easy-to-mount.
14 standard ranges; 8 scales.
Custom scales available.

= Bovwmar

Circle 228 on reader service card

Bowmar/ALl Inc
531 Main Street, Acton, MA 01720
617/263-8365 / TWX: (710) 347-1441

on a Single PC board

When you build the new Xylogics Model 850 Disk Controller into your Data General
Nova® and Eclipse® or compatible CPU, you get more than just 606X emulation.
With the Model 850 Disk Controller, you can accomodate up to four storage
module drives by CDC, Ampex, Memorex, CalComp and others providing storage
capacity to 1.2 billion bytes of unformatted data. Media compatibility is obtained with
the Memorex 677. The Model 850 is fully software compatible, too.
Best of all, you get all this on one 15" x 15" single printed circuit board which
plugs into one CPU chassis slot:
For 606X emulation, go with
Xylogics Model 850 Disk Controllers.
And get real performance!

*Trademark of Data General Corporation.

Xylogics, Inc., 42 Third Avenue, Burlington, Massachusetts 01803 (617) 272-8140

Y. Xylogics ational Ltd., Lynton House, Mill Lane, Gerrards Cross, SL9 BAY, United Kingdom Tei: (02813) -88287

We did it with . . . innovation/imagination/integrity

228 Circle 166 on reader service card
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New products

This power amplifier can deliver up
to 50 w and is also offered on a
board with a digital-to-synchro con-
verter.

The amplifier, whose closed-loop
gain is 3.6 at 50 w, has a frequency
response that is within £0.2 dB from
50 kHz. Third-order harmonic dis-
tortion is less than 0.1%.

The PA-13 accepts inputs of 3.0
+0.6 v rms. It has an output
quadrature voltage rating of better
than 1 mv/v when used with a
transformer. Response time for a 0
to 90% change is at most 50 ns.

The DRPA-13 is a combination of
amplifier and on-board d-s converter
with a standard resolution of 14 bits;
other resolutions are available on
special order. Commercial or indus-
trial temperature versions are priced
at $395 (PA-13) and $595 (DRPA-
13). Delivery is in 60 to 90 days.

Natel Engineering Inc., 8954 Mason Ave.,
Canoga Park, Caiif, 91306 [372]

Digital time-delay relay owes
versatility to microprocessor

Although they look much like other
industrial relays, Agastat series DSA
digital time-delay relays actually
contain a microprocessor that con-
trols all timing functions. By using
the semiconductor device, the de-
signers claim to have eliminated
errors caused by temperature
changes and line disturbances, which
affect other RC-threshold timers.
Six timing modes are field-select-

CERER
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EXMATE INC

Competitively priced OPM’s designed and built in the USA to the most
exacting quality and reliability standards. TEXMATE OPM’s are used
throughout the world by thousands of customers in thousands of ap-
plications from Nuclear Power Stations to delicate medical instruments.

(1-9)

PM-35Utility $32* . aes)

Lowest priced quality 3% digit BPM avarlabie e Bright .3"" LEDS
o Ditferental Inputs » Bipolar * Auto Zero  Ratiometnic ©
OHMs/Amps = Pyogrammable Decimais » 2v 20v 200v rgs »
Edge connecter or direct soider 1ab conrections » TC 100 ppm

typ, 200 max = 5v DC Pw~ Circle 48
PM-35A $39* = e

3198989

Full feature 3% digit OPM  Diferential inputs » Programmable
Current & Ghrrmeter Capability @ Ratiometric » 4/20 mA » Scal-
ing in Englcoeing Units with Cisets « Lamp Test » Low TC 30
ppm Typ ® Auo Zerc « Bipolar  Programmable Decimais ® Sv

DC Pwr Circle 48
PM-35Auto $64* s

World's Swmalest lowest Prieed Autolanging OPM ANl the
features of tie PM-35A Plus Auto Ranging ¢ Autoranges bel-
ween 200 mV - 2, 2v -20v. 2 200v, 200v - 1200v * 1000
meg Inpul mpedznce on Low Kanges, 1J meg on others « Auto
Swiching Darimals Prograrmable tc Display Engineenng

Units Circle 48
PM'3. 5 $55* $47 (|g::;

+1999

Very fast update sate available » 3% digit « Single ended Input
© MUX BCD Available » Sampl: & Hold ® Leading Zero Blanking

o Bnght .3 ' LEDS » 5v OC Pwr Circle 48
PM'45 $69* 361 m‘;::

Popular scinamical 4% Digit CPM * Single ended Input ® MUX
BCO Available » Sample & kolc » Leading Zero Blanking ©
02% FS Ac:uracy = 0001 voit resolution  Ratlometric
Bright 3'* LEDS  5v OC Pwr Circle 48

Texmate's Popular Low Profile

1" x 2%’ OPM Cases

For Twin Mounting or multiple arrays
order your OPMs in cases to suit
your panel layout

'nd Mount Case
Two End Mount Cases enable sim-
e Twin mcunting in single cutout

Kenter Mount Case

sny aumbet of center mount cases
2y De fied Detwsen two end
wount cases for multiple afrays

Kud Bozel Case
Fas comphirentary styling (o muni-
(e mounting cases

SW Line Case

Sandard Texmate case with attrac
Tve Matt tish

(hpped  with aN orders uniess
chermse specitiea)
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$47 (100's)

PM-35D $55*

5599

Super Brigt 5" LEDs @ 20mA Drive Por Segment © Hi-Rel
Design for Long MTF © Acceracy = {.05% reeding + 1 éigh)
© Sample Held Festure © Ideal Replacoment fer Lew Drive
Ccapablity siagle chip OPMs

The PM-350 is a full teature 3% Digit Instrumentation OPM
Full D fferential Inputs * Bipolar » Auto Zero * Ratiometric ©
4/20 MA * Dhmmeter/Ammeier « Programmable Decimals
Scaling in Engineering Unrts with oftsets ® Low TC Lamp » Test
« Sample Holde x12v OC @ 5mA Power Qutput trom Internal OC
1o OC Convertor » Sv DC Pwr Circle 49

| put ® Busy Outpul » Clock Dutput » Sv OC Pwr

NEW PRODUCT!!
PM-45D $100*

-9
336 (100°1)

Utra Stable, Super Accurate Tep of the Line 4V Dight instry-
mont ® Accuracy = (.01% reading + 1 Gight) @ Differential
Input & 10 Micre VoR Reseiution ® 200K HZ Quartz Crystal
Clock for -12000 50/60 HZ Nermal Mode Neiss Rejoction ©
-80db Commen Mede Rejection

The PM-450 Represents the ulimate in mimature Hi Rel OPM
Design featuring very bright 3*" LEDS © 4/20mA Inputs ® Dhm-
meter/Ammeter Ratiometnic » Programmable Decimals e Scal-
ing in Englneering urits with Offset e +7 to -3v Comman Mode
Voltage » Sample and Hold ® Usabie at 0 to 100mv to DISPLAY D
fo 20.000 Counts o Internal Attenuator for 2v, 20v, 200v.
2.000v, Rdgs (Max 1200v Input) ® Lamp Test » Overrange Out-
Circle 50

NEW PRODUCTS!!

Digital Panel Meters

TEXMATE is the large volume OEM’s first choice. To just one customer
we have shipped 27,313 OPM'’s of various models since June '77. We
believe that TEXMATE has the lowest return rate in the industry. You
too can specify TEXMATE’s OPM’s with confidence. Most models are

stock to six weeks.

ENERGY MISER LOW POWER
OIGITAL PANEL METERS

Incorporating TEXMATE's propriety Hi-Rel Hi-Contrast
LCD Displays
PM-35XDC $59*

All the Features of the PM-354, but with Low-Low Power and a
wide Dperating Voltage Range » 3 5vto SO0v0C @ 4/15mA e
Full Multimeter capability with 8 selectable Function Descrip-
fors Circie 53

PM-35XAuto $75* s ows
= uto 365 (100's}
Autoranging OPM e Has all the Features of the PM-35 Auto but
with the Adged Advantage of the Low Power LCD multimeter
display and the wioe operabng Voitage specs of the PM-35XDC

Circle 53
PM-35XAC $59*

(1-9)
$51(100's)

The World's smallest 115/230v AC Line Operated OPM. Fully
isolated with internal transformer

PM-35X AC has all the Features of the PM-35X OC but with AC
Pwr  Can alternatively be aiso operated from OC Voltages of
8 5v0Cto 50v DC Circle 53

PM-35XACAuto $75%: ww

Auto ranging version of PM-35X AC has all the Features of the
PM-35X Auto but operates from AC power Circls 53

(1-9)
$26 (100's)

AM-20 $32*

Rugged Versatlle Solid State Analog OPM » Accuracy = 2% of
Full Scale * 10 Meg Input Impedance  User Programmable for
Bargraph Display ® Moving Dot Display ® Moving Proportional
Brighiness 3 to 4 Dot (slinky) Dispiay  0-.5v FS to 0-1200v FS
Input © 4/20 mA Input © Otiset Capabllity © Bipolar Center Zero
Null Meter o Unipolar Center Zero with expanding Bar of n-
tersecting Bars  Selectable LED Scale Points o Flashing Over-
range o Overrange Alarm Qutput  Sv OC Pwr Bar Mode » v fo

15v DC Pwr Dot Mode Circle 51
AM-ZOS $55* $47 (13:::

Sohid State Dual or Single Set Point Controller » Set Point Ac-
curacy 2 1% o Full Scale Accuracy = 2% ® Mimimum Full Scaie
Voltage Span 0 5v OC © 4/20 mA Inputs ® Offsets » Scaling ©
User 3rogrammable for Bar or Dot Display Mode » Unipolar Fult

NEW PRODUCTS!!
RV-C8 $39*

(-9)
$33 (100's)

Accuracies ot x.1°C between -50C and + 125°C with inexpen-
sive o Cufve-8 NTC are possible
with the RV-C8 Convertor  Standard Output 15 100mV/*C
(tmV/.01°C) Power Supply 1s 5v OC The RV-C8 is designed
for panel mounting usually in association with a OPM and/or
AM-20S controller  Thermistor Inpuls are available through a
front Terminal Jack or Rear Edge Connector  Accurate calibra-
tion of the RV Requires only two Precision resistors ® Many
types of inexpensive Curve-8 Thermistors are available from
Western Thermistor Corp , Oceanside, CA 92054 TEL (714)
433-4484 Circle 54

Scale or Bipoiar Center Zero Null Meter » 20 Set
Points * Two Opto-Isolated Relay or Alarm Orivers » Max Oft
Voitage 30v » Max on current 200 mA » 5v OC Pwr Bar Mods ©
5v to 15v OC Pwr Dol Mode Circle 52
NOTE. Both the AM-20 and AM-20S can be ofdered in Center
Mount or End Mount cases for multiple arrays of twin mounting
with 3 Digital Panel Meter

(1-9)
$41 (100's)

TM-150 $49*

Designed for direct Temperature Measurement with most
Popular IC Temperature Transducers such as the NSC LM135H,
Motorola MTS102 or Analog Devices AD590 ® Accuracies of
1°C iom -55°C 10 150°C are possible ® The TM- 15015 user pro
grammable to read °C or *F * A proportional Voltage Output 1S
available 10 operate the AM-20S controlier e Input Pwr 1s 5v OC

Circle 55 |

*PRICES FOR THE USA ONLY

Call 714-481-7177 now for delivery information.

THE REPLACER SERIES OF AC
POWEREOD OPM’s OESIGNEO TO FIT
MOST OTHER MANUFACTURERS’
CUT-0UTS ANO MEET OIN/NEMA
STANOAROS.

RP-35Utility $38*

(1-9)
$30 (190's}

World's lowesi priced 115/230v AC line operated OPM o 3%
Drgits » 5 LEDs » True Diiferential inputs ® 2v to 1200v FS »

Ratiometric » Bipolar © Auto Zero Circle 54
RP-35A $50* w0 o

Full feature 3% digit 115/230v AC line operated DPM « Dii-
ferential Inputs *» Customer Programmable Current and Dhm-
meter Capability » Ratiometric » 4/20MA e Scaling in Engineer-
ing Units with Dftset » DC Dutputs Availabie e Display Tast o
Low TC 30 ppm Typ * Auto Zero ® Bipolar » Programmable

Decimals Circle 54
RP-35Auto $75* s ooy

World's lowest cost autoranging AC PWR OPM e All the
Features of the RP-35A plus Autoranging e Auto Ranges bet
ween any fwo Ranges from 200mV - 2V 1o 200V - 1200V » Auto
Switching Selectable Decimals Circle 55

RP-3500 $69*
RP-4500 $85*

{1-9) $59 (100's)

(1-9) 874 (100°s)

RP-3500-3% 0igit and RAP-4500-4% digit are fow cost
115/230V Iine operated DPMS e Single ended inputs » MUX
BCD » Remate Contro! Sample/hold feature » Display blanking »
Leading zero blanking ® Autorange outputs ® Display Test o
Auto Zaro e Bipolar ® Ftashing overioad » 2V FS to 1200V

BCO Option $30* (1-9) $23 (100's)
Optional factory installed Board with buffered parallel BCO out-
puts to suit AP35000/4500 OPMs Circle 54

HP'35000 $97* (1-9) $87(100's)
HP'45000 $125*(|-|mu(m‘|;

4199949

e rer,

RP-35000-3% digit and RP-45000-4% digit are 10p of the fine
115/230V AC PWR Instrumentation OPMs  High normal mode
Noise Rejection at 50/60HZ of -120db with internal 200K HZ
quartz crystal clock  Scaling in engineering units with oftsets
4/20MA * Ratiometric o 1deal for 10ad cell measurements o
20hm to 20Mohm Ohmmeter capatility » 10 micro volt resolu-
tion on AP-45000  Prowision for plug 1n signal conditioning
modules

Tri-State BCD Option $30* (1-9) 823 (100's)
Factory-installed Board with Butfered Tni-State Paraliel BCO out-
puts. Up to 32 AP35000/45000's may be bussed together and
individually prini out on command Circle 54

ft—————
EXMATE INC

261 SOUTH HIGHWAY 101, SOLANA BEACH, CA 92075
TELEPHONE (714) 481-7177 TWX-910-322-1738
AUSTRIA: VIENNA 02-22-305-325 « CANADA: TORONTO (416) 661-3193;: MONTREAL (514) 337-0425; EDMON-
TON (403) 432-7746; OTTAWA (613) 238-7007 « GERMANY: QUICKBORN 041 06/612-1: HANNOVER 05 11/88
6086 OUSSELDORF 02 11/66 61 45; OARMSTADD 0 61 51/2 64 46; STUTTGART 07 11/73 63 57, MUNICH
089-47 3023 » ENGLAND: RAOLETT (09276) 4844 « SWEDEN: STOCKHOLM 08-778 10 15 » SWITZERLAND:
ZURICH 01-645660 « TAIWAN: TAIPEI 592-3500/591-9651

USA WEST COAST OISTRIBUTORS: BASIC SYSTEMS: LOS ANGELES 213-673-4300; ORANGE COUNTY:

714-991-5390; SAN DIEGO: 714-268-8000: SANTA CLARA: 408-727-1800; WESTCON INC.:

PORTLAND

503-283-0132; AMERICAN ANALOG COMPANY, INC. HOUSTON TEXAS' 713-941-7265
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HYBRID MOISTURE
STANDARDS. . .

THEY'RE GETTING TOUGHER.

Tougher moisture content standards
for hybrids and other microcircuits are

coming. Methods 1018 and 5008 of
MIL. STD. 883B have been around
but not fully enforced because of

problems with measurement

techniques. That is all

changing, and these stand-
ards will be enforced more

| and more over the next
I several months.
The Panametrics Mini-

| Mod-A moisture sensor chip
provides an accurate, non-

destructive way of measuring

| moisture content inside microcircuit packages
It is a cost-effective, reliable alternative to
destructive sample testing by mass spectrometry,
and in many cases offers advantages over fine and gross leak
testing. The sensor is mounted inside the package with the other
components, and is read using the Model 771 Moisture Analyzes.
Moisture levels can be measured over the range of 25 ppm to
15,000 ppm. both in production and throughout the shelf and
operating life of the device.

An informative paper, ‘‘Moisture, Myths, and Microcircuits™, writ-
ten by Dr. Robert Thomas, can be yours. We would like to send you
a copy, along with other literature describing the Mini-Mod-A and its
uses. Call or write us today for your free copy. Panametrics, Inc
Thin-Film Sensor Operations, 221 Crescent Street, Waltham, MA

02154, 617-899-2719.

PANAMETRICS

Circle 230 on reader service card

1979 Electronics
Buyers’ Guide

The only book of itskind inthe  [¢

field. If you haven't got it,
you're not in the market.

To insure prompt delivery
enclose your check with
this coupon,

1979 edition available
inJune.

lectronic Buyers Guide
1221 Ave. of the Americas
| New York, N.Y. 10020

Yes, pleasesend me . copy(ies) of 1979 EBG.
| O t've enclosed $3C per copy celivered in the USA or
Canada.
| O I've enclosed $52 per copy for celivery elsewnere

| Name
Company
Street

(IS

New products ]

able: on-delay, off-delay, interval,
latched interval, latched on-delay,
and accumulated on-delay. A count-
ing mode of up to 9,999 counts is
also provided

Delay times are selected using
front-panel thumbwheel switches
and an internal DIP switch that sets
the overall timing period to any of
three ranges, the longest being 1 to
9,999 seconds. Absolute timing ac-
curacy for the delay relay is within
+ (Y2 clock period + 10 ms + maxi-
mum operate or release time of the
relay). Maximum operating time
is 28 ms and the maximum release
time is 25 ms.

Available in a choice of four oper-
ating voltages, the units are priced at
$155 with a four-digit light-emit-
ting-diode timing display and $135
without.

Amerace Corp., Control Products Div., 2330
Vauxhall Rd., Union, N.J. 07083. Phone
William Witt at (201) 964-4400 [374]

Line-voltage monitor
memorizes spikes

The LSM-110 monitors line-voltage
spikes using a random-access memo-
ry, magnitude-comparator circuitry,
and a light-emitting-diode display.
With its internal d-a converter, it
can also drive a chart recorder.

A 1-kHz-to-10-MHz voltage spike
is quantized as one of eight discrete
values between 100 v and 2 kv. The
monitor operates in either a manual
mode, holding the largest reading
taken in the LED display until a
front-panel button is pressed, or in a
recording mode, retaining the value
for 1 minute so that it can be noted
even by a slow recorder. The monitor
is priced at $285.

Power-Science Inc., 7667 Vickers St., San
Diego, Calif. 92111 [375]
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ROTRON PROUDLY
INTRODUCES ITS NEW
IMPROVED LINE.

The new improved
line is the new improved
pressure-flow curve
produced by our new
Muffin® XL fan.

As the curve shows,
our 60 Hz Muffin XL
moves 115 cfm or 54.3

, L/Sec. at free delivery.
o 2% m & % T That’s approximately
MUFFIN XL 10% more cooling air than
comparable models. Including our regular Muffin.

And the Muffin XL works against about 50% more static air.

At greatly reduced noise levels. As low as NC-45.

What's just as impressive as the Muffin XL’s new improved line are
some of the other changes we’ve made in our line.

We have a new Wafer®fan that delivers 37 cfm. And it’s only 1” deep.

Our new Scout® line, for installation in customer designed air passages,
is available with three different impeller options.

And we have two new high performance fans, the Major® and the
Patriot®. Both produce 240 cfm at very comfortable noise levels.

As good as all these fans are, we realize that they often have to be
modified to fit your specifications.

So we do that, too.

We can add finger guards. Change terminals.
Lengthen the leads. Or even paint daisies on them.

And we can do it at a total installed cost that will
leave you smelling like a rose.

If you want improved cooling performance with low
power levels and proven reliability, ask us to send you
more information on our new fan’s line.

And our new fan lines.

Write to: Commercial Products Div.,

Rotron Inc., Woodstock, N.Y. 12498,
(914) 679-2401. n ROTRON INC.

INCORPORMED
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Ultratech counts on Culligan ultrapure R/O water
for precision manufacturing

Water purity is an absolute must for Ultratech of
Santa Clara, California. Their only business is the
manufacturing of photo masks forintegrated circuit
production. Even the smallest impurity in the emul-
sion can cause rejection of the end product.

So Ultratech relies on a Culligan-designed system
to prevent any impurities from endangering this
precise manufacturing process. Included is filtra-
tion, softening, deionization, reverse osmosis, ul-
traviolet light sterilization and submicron filtration.

The importance of this system is pointed out by
Ultratech’'s emulsion production manager, David
Lee. "Any serious problem with the quality of our
water could possibly cause us to lose a valuable
customer, not just a few rejects’’

Culligan even installed conductivity monitors to
make sure quality water standards are maintained.
And a Culligan dealer is always nearby to handle
emergencies at once.

Culligan Offers 2 Types of “State of the Art” Reverse Osmosis Membranes — cellulose acetate and hollow fiber.

Culligan’s patented COR-FLO™
module solves previous size
limitations for spiral wound
cellulose acetate membranes —
produces more high quality
water in the available space.
Removes up to 95% of tatal
dissolved solids, organics,
even most bacteria

e

\}

»
Culligan Aqua-Cleer"
S Series. Low cost, MD Series. Quality
fully automatic uitra- water —high bacteria
filtration at 20, 50, 100, and organic rejection,

200 and 300 gallons
per day. daily.

Aqua-Cleer’ M, MC,

Aqua-Cleer* KD
Series. For high
volume applications
requiring ultra-filtration
at 500 to 6000 gallons at 8000 to 140,000

gallons a day.

(4

®

WE TREAT WATER SERIOUSLY .,

Circle 232 on reader service card

The DuPont PERMASEP"
hollow fiber modules, for
large applications produce
quality water with up to
95% of the total dissolved
solids, and most organics
and bacteria removed.
Proven design simplicity.

Your Inquiry is Welcome — To find out how Culligan
can add precision to your manufacturing process,
call your local authorized Culligan dealer. Or con-
tact Greg Montgomery at Culligan USA. Phone
312/498-2000. Or mail the coupon.

[=======seecccecccccccccccscsscsc=ag

Greg Montgomery, Culligan USA yaz1
Northbrook, lllinois 60062

I would like to know more about Culligan water treatment.
[0 Have representative call [0 sSend literature

TITLE;

NAME
COMPANY "PHONE
ADDRESS - o

CITY, STATE, ZIP

Water Treatment Application

[ T T LTI T
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You definitely get more with DEC.

With every RP04/5/6,
vou get a controller:
To get mass storage for your PDP-11,"you can
use DEC’s RJP04 or 05 with their 88 megabyte
drives, or the RJP06 with its 176 megabyte
drive. After installing DEC’s four-board RH11°
interface, drives can be added up to a maximum
system capacity of 1408 megabytes.
But each drive you add comes with its own

controller, the large box on the side of the drive.

This adds hundreds of IC’s to your system. and
thousands of dollars to your system costs.

Plessey controls your costs:
Our PM-DS11/300C mass storage systems are
direct replacements for DEC’s RJP04/5/6 sys-
tems, but store upto45% more and cost 30% less.

Fully compatible with standard DEC diag-
nostics and operafing systems, Plessey mass
storage systems use a single microprocessor-
based controller to handle up to eight of our 254
megabyte drives for a total system capacity of
2000 megabytes. The PM-DC11/300C control-
ler includes power-on and off-line diagnostics,
software error detection and correction, adjust-
able DMA control and dual Unibus® ports. Sys-
tem expansion requires no special device
drivers, and n¢ additienal controllers.

The PM-DC11/300€ controllerisavailable
in a 54" expansion chassis with a diagnostic
panel, or may be embedded in only two system
units of your PDP 11 cpu.

Providing more reliable yet less expensive
products has made us the largest independent
supplier of DEC-compatible peripherals Our
product line presently includes add-in/add-on
core and semiconductor memories, cartridge
disc systenis, floppy disc svstems, mag tape sys-
tems, complete computer-based systems, and a
wide variety of backplanes, expansion chassis
and other accessories.

We're the only real alternative to DEC for
all your miniperipherals, a complete single
source. For all the details, please contact the
nearest Plessey sales office today.

& Plessey Peripheral Systems

17466 Dainmiler, Irvine, California 92714, (714) 540-3945
SEE US AT THE NCC: BOOTHS 4032 AND 4034.

Circle 233 on reader service card




GCORV0OS
means relays

s Dry Reed Relays = Solid State Relays

s Mercury Wetted Reed Relays = 1/O Devices

» Dry Reed Switches » Solid State Systems
s Mercury Tilt Switches s Relay Systems

New Free 12 page brochure
and product catalog

tells about Gordos people, plants, products, and ideas.
Write today for your copy.

GCORVOSS “THE RELAY and SWITCH PEOPLE"

GORDOS CORPORATION
249 Glenwood Ave., Bloomfieild, N.J. 07003
(201) 743-6800 TWX 910-994-4787
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Your #1 source for SAW devices.
That’s Rockwell Micropower.

Surface acoustic wave (SAW)
devices—filters and delay lines for
signal processing between 10 MHz
and 500 MHz—are in quantity
production at Rockwell now.
Rockwell's SAWD products
combine 10 years of SAW research

TSN DD - xZ0E
“$72- 3601010
2506 o

¢ and development together with 27
# = years of Collins mechanical filter
design and production. They can be

designed to decode, correlate,
expand, compress, reject, select or time pulses in analog and digital systems.

Solid construction and proven design procedures assure high reliability and
insensitivity to shock and vibration. Packaging options satisfy a wide span of military
and commercial environmental and cost specifications.

You'll use Rockwell's SAW devices to enhance signal processing in satellite and
other communications systems, in radar and countermeasures, in navigation, and
similar instrumentation equipment.
The industry’s largest selection of SAW devices and the engineering expertise to help
you put them to work. That's Rockwell Micropower.

For more information, contact Jim Campbell, Filter Products Sales Manager, D-F6,

Microelectronic Devices, Rockwell International, 4311 Jamboree Road, Newport Beach, CA
92660. Phone: 714/833-4632.

’l Rockwell International

..where science gets down to business
Electronics /May 24, 1979 Circle 235 on reader service card 235




New products

Instruments

DMM fits design
to application

3'/2-digit multimeter aimed
at bench-top measurements
sells for just $149

Before buying a low-cost digital
multimeter, engincers would do well
to consider carefully where the
instrument will actually see the most
service. While the increasingly popu-
lar hand-held meters are casily toted
into the field, Keithley Instruments’
Marv Nevins, DMM product man-
ager, notes that, as often as not, “the
3'4-digit DMM winds up on the lab
bench.”” And it is here, he feels, that
the model 169 will outshine its
smaller brethren.

The unit provides thosc features
commonly found in handhcld me-
ters, and more, at a lower price than
most: $149. For instance, it offers
the full five ranges that they provide:
dc ranges with maximums from
200 mv to 1,000 v and 200 uA to
2 A, ac ranges with the same maxi-
mums, and resistance ranges with
full-scale maximums of 200 Q to
20 MQ. It also has a liquid-crystal
display, whose low power consump-
tion allows the meter to operate from
six 1.5-v alkaline C cells for 2,000 hr

SEHLEY) 160 MULTIMETER

24 wov
MAX  Uax

236

100 2m - 20m Tene
B 001 200 200 20000 20m

and an indicator that shows when
the battery runs low.

However, the unit weighs 3 b,
about four times what the handhelds
weigh, and measures 3.5 by 9.25 by
10.75 in.—eight times their volume.
While this means that the 169 is a
bit more cumbersome to carry
around, it also means it will be more
stable on the bench, not toppling
over when a test lead is pulled too
far, Nevins points out. **Nor is it as
likely to get lost,” he adds.

Another advantage he points to is
the displaying of range along with
the measurement, so that the user
does not have to review the position
of the various push buttons to deter-
mine what is being indicated. The
16-position handle also permits the
meter to be positioned at the best
angle for viewing the 0.6-in.-high
display while working.

Accuracy of the 169 is slightly less
than that of the more expensive
handheld instruments: for example,
dc voltage measurements are accu-
rate to within *£(0.25% + 1 digit)
with the 169 and typically *£(0.1%
+ 1 digit) for the smaller meters.
Nevins explains that, in talking to
users, he found that the higher accu-
racy was not required in most bench
applications. When greater accuracy
is needed, a more sophisticated
instrument is used.

The 169 maintains specified accu-
racy for a full year and has a one-
year warranty. Options include a
variety of probes, hard-shell carrying

case, and a spare-parts kit to main-
tain 10 bMMs for one year. Deliver-
ies are slated for mid-July.

Keithley Instruments Inc., 28775 Aurora Rd.,
Cleveland, Ohio 44139. Phone (216) 248-
0400 [351]

Logic analyzers meet
field and lab needs

Philips is a name that has been
conspicuous by its absence from the
list of logic analyzer manufacturers.
Electro79 saw the end of that state
of affairs with the company’s intro-
duction of not one but two such
instruments —one aimed at the sys-
tem designer, the other at the field
engineer.

The lab-quality, 16-channel ana-
lyzer is called the PM 3500 and
offers users a chance to study hard-
ware and software operation with
both time-domain and state displays.
The latter can be tables of binary,
hexadecimal, or octal data or an
eight-by-eight-clement matrix (or
map) with row-column locations
determined by the first and last 8
bits of the 0 to 15 channels. Because
collected data is stored in a 505-
by-16-bit memory and controlled by
a Signetics 8X300 microprocessor,
users can easily switch from one
display format to another at the push
of a button. TTL or C-MOS input
levels can be selected by a push
button for cach set of eight channels,
and logic with other operating levels
can be handled as well.

The 3500’s minimum sample time
of 10 ns makes it a 100-MHz ana-
lyzer —a device fast enough to deal
meaningfully not only with today’s
popular 4-MHz systems but with
faster systems as well. To achieve
that sample rate, an 8-bit, scrial-
to-parallel converter is used to trans-
fer input data to memory.

Selecting the trigger word that
defines memory content is a simple
matter of setting a three-position
switch at 0, 1, or X (for *“don’t
care’”) above each channel’s front-
panel BNC input connector. The trig-
gering delay is adjustable over O to
9,999 sample periods; qualifiers for

Electronics /May 24, 1979



This integrated circuit was manufactured
to a custom design
and delivered in a matter of weeks.

OU CAN CUT DEVELOPMENT TIME UP

TO NINE MONFHS ON BIPOLAR AND 1%L
CUSTOM CHIPS...WHILE YOU SLICE
COSTS TQ THE BONE...THROUGH THE
UNIQUE “SEMI-CUSTOM DESIGN PRO-
GRAM” FROM EXAR INTEGRATED SYS-
TEMS. Compared to traditional devel-
opment times for custom ICs, which
frequently exceed one year, and tool-
ing costs which can be five to ten times
greater, this new concept allows custom
chips to be justified economically at
far smaller quantities than previously
thought practical.

How the semi-custom idea works.
Exar’s standardized circuits contain un-
dedicated active and passive components
such as transistors, resistors, logic gates,
etc., fabricated onto the chip, but left un-
connected. You choose how to intercon-
nect these components to create your own
custom circuit. The actual interconnec-
tion process is simple, requiring only one
to three layers of tooling. As a resulr,
development time compresses drastically,
becomes far less expensive and virtually
risk free.

Choose from eight different chips.
Five of the standard semicustom chips are
bipolar, and are best suited for linear de-
signs. Some (XR-A100, XR-

C100, XR-F100) feature high

form like a bipolar LSI chip, readily inter-
facing with TTL or MOS level signals.
This feature, incidentally, makes it very
convenient to retrofit I’L LSI designs into
existing MOS or TTL logic systems.

And Exar has in development addi-
tional semi-custom chips offering even
greater applications flexibility.

If you decide to modify your design.
Even after evaluation of initial design
prototypes, if you see a need to modify the
custom chip, a new design iteration
usually takes less time than the original
development cycle. And typical costs of
additional design cycles are proportion-
ately less than the original prototype de-
velopment cost.

What about second sources?
This is one of our most asked questions.
In response, Exar has made alternate-
source agreements with other IC manu-
facturers, so you can specify and order
custom circuits with confidence.

Testing, testing.
After prototype acceptance of semi-
custom devices, Exar will develo
software and fixtures for fully testing aﬁ
production ICs. Production devices re-
ceive 100% electrical testing, and are

.

Section of an Exar Master Chip before customiz-
ing. Note the individual circuit components al-
ready on-chip, but still unconnected. After the cus-
tomer has designed circuit connections accordin
to his system needs, Exar prepares a final mask ans
fabricates the custom chip, as shown in large
photograph above.

screened to agreed-upon Acceptable
Quality Level (AQL) standards. Charges
for this test engineering are nominal, and
vary depending on the complexity of
the tests.

Semi-custom to full custom.

For when the numbers get big.
Because Exar manufactures its own wa-
fers, it can grow with your needs. Asyour
product matures we can convert your
semi-custom chip into a customized IC.
Consider the advantages: You get the
quick, inexpensive turnaround of semi-
custom chips, providing prototypes and
intial production units; tEen when your
design has proven itself and your market
has developed, the subsequent full cus-
tom product provides further cost sav-
ings at high volume production...often
with a significant improvement in prod-
uct performance!

Design kits make it simple.
Exar provides linear and digital design
kits, including circuit components for
breadboarding, comprehensive design
manuals and %ayout worksheets corre-
sponding to Exar’s master chips. These,
as well as technical assistance when you
need it, will speed and simplify your pre-
liminary steps toward custom JC design.

Learn the economics

current NPN output transis-
tors, making them suitable for
drive circuits. The others
(XR-B100, XR-D100), more
appropriate for signal ampli-
cation or control circuits,
contain only small signal, low
current transistors. All, how-
ever, present the designer a
wide variety of NPN and PNP
transistors, Schottky diodes,

SEMI-CUSTOM TO FULL CUSTOM

and advantages of

semi-custom.
Exar’s entire semi-custom
story is detailed in a 40-page
data book, “Semi-Custom IC
Design Programs.” For your
copy, write on company let-
terhead to your nearest Exar
representative or to Exar, 750
Palomar Ave., Sunnyvale, CA
94086.

various resistors and ample
bonding pads.

Exar’s three I’L digital chips (XR-
300, XR-400, XR-500) contain high den-
sity I’L logic arrays and bipolar interface
circuitry. Outwardly they look and per-

Exar can convert your semi-custom chip to a cus-
tom IC, reducing chip size, saving money, and often
providing added performance benefits.

Ao S

FOR THE EXAR REPRESENTATIVE-NEAREST YOU, CALL EXAR AT (408) 732-7970.



CRYSTAL
CLOCK

OSCILLATORS
by MOTOROIA ...

20

BAUD RATE
GENERATORS

K1152A
CMOS/NMOS
COMPATIBLE

LOCO 1

K1100A

TTL
COMPATIBLE
CRYSTAL
CLOCK
OSCILLATORS

K1091A

are the
industry standard!
HERE’S WHY:

the widest line of thick film
crystal clock oscillators
available anywhere.

H(frequency stability to match
your application, |

E{frequencies as low as 25 kHz,
as high as 70 MHz.

H{ Iogic outputs for TTL, CMOS,
ECL, NMOS, dual comple-
mentary TTL.

E(volume production capability,

tast prototype delivery.

DIP packaging saves board
space, assembly time.
in-house control, from quartz
growing through thick-film
processing.

Send today for more information
on the clock oscillator to fit your
application.

(M) MOTOROLA INC.

COMPONENT PRODUCTS
2553 N. Edgington {
Franklin Park, IL 60131
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sample interval and trigger delay
further enhance the engineer’s abili-
ty to collect data from desired loca-
tions in the data stream. The capture
mode indicates glitches as small as
3 ns, and a comparison mode divides
the memory into two 249-by-16-bit
segments. In this way a reference
pattern can be stored and compared
with fresh data in any format.
Differences are highlighted by in-
creased intensity, with a legend indi-
cating the display’s overall status.
Complete with a set of probes that
can be grounded individually or in
groups, the PM 3540 logic analyzer
sells for $8,295.

For field use, the PM 3540 is a
combination of a 10-MHz logic
analyzer and a 25-MHz dual-trace
oscilloscope. The unit will store 64
by 16 bits of data and display it in
binary, octal, or hexadecimal modes,
paging through the entire block.
Analysis of real-time data can be
made with the scope and, as with the
3500, memory can be divided for
side-by-side comparison of captured
data. With probes, the PM 3540 is
priced at $3,975.

Philips Test and Measuring lhstruments Inc.,
85 McKee Dr., Mahwah, N. J. 07430. Phone
(201) 529-3800 [353)

Low-cost capacitance
meter covers wide range

Priced at only $149, the 3'%-digit
model 938 capacitance meter offers
eight measurement ranges, from
200 pF full-scale to 2,000 mF. Reso-
lution on the 200-pF scale is 0.1 pF.
Measurement uncertainty for the
hand-held instrument is *(0.1% of

reading + 0.5 pF + 1 count) on the
bottom seven ranges. But on the
2,000-mF range, it increases to
* (1% of reading + 1 count).
Housed in a case similar to that
used for the model 935 digital multi-
meter [Electronics, Feb. 1, 1979,
p. 150], the 938 features a 0.5-in.
liquid-crystal display. A fuse pro-
tects the meter against burnout by
charged capacitors or inadvertent
connection to a power source. A 9-v
alkaline battery, supplied with the
meter, will keep it running for up to
200 hours. Also supplied, in addition
to the instruction manual, are a
certificate of conformance to NBS
standards and a final quality-control
test report. Available from stock, the
938 has a one-year warranty.
Data Precision Corp., Electronics Avenue,
Danvers, Mass. 01923. Phone (617) 246-
1600 [356]

100-kHz plug-in FFT analyzer
shows full and partial spectra

Plugged into a Tektronix series 7000
oscilloscope mainframe, the Rock-
land Systems model 7530A general-
purpose spectrum analyzer generates
a background display of the entire
frequency range it can measure—dc
to 100 kHz—and a foreground
display of the particular segment of
that range selected for close analysis.
The minimum resolution of 1 Hz can
be achieved by selecting a 200-Hz
span starting at any selected fre-
quency up to 99.8 kHz.

The unit divides its operating
chores between two microprocessors,
one to handle the fast Fourier trans-
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ANNOUNCING-THE POWERFUL,
NEW FPS-100 ARITHMETIC
PROCESSOR -FOR THE OEM.

EIGHT MILLION FLOATING-POINT OPERATIONS
PER SECOND... PRICE:*16728

A NEW LEVEL OF COST/PERFORMANCE FOR THE OEM is
now available from the lecder in array processing— FLOAT-
ING POINT SYSTEMS. If your application demands
maximum floating-point compute power — but at minimal
system cost — the FPS-100 Arithmetic Processar can satisfy
your need.

EIGHT MILLION FLOATING POINT OPERATIONS PER
SECOND is achieved through a unique pipelined parallel
synchronous architecture. In each 250nsec cycle the FPS-100
can produce one multiply result and one add result. And
with 38-bits of precision — over eight decimal digits of
accuracy!

AFULL COMPLEMENT OF PROVEN SOFTWARE is available
including FORTRAN Compiler, Assembler, Simulator, De-
bugger, Math Library — with more than 250 routines, Signal
Processing Library, a Vector Function Chainer, and the APEX
host executive.

SUPER-100, A NEW RESIDENT REALTIME OPERATING
SYSTEM introduces a new dimension to array processing.
Prioritized multi-tasking and extensive services permit
maximum utilization of the FPS-100. The FPS-100 with the
optional Super-100 and priority interrupt structure can easily
accommodate demanding real-time applications.

COMPACT and completely self-contained, the FPS-100 is
only 10.5” high for quick integration into your system
cabinet.

ECONOMICAL HIGH PERFORMANCE COMPUTING is now
within your reach — the FPS-100 can be attached easily toa
small host mini to create a Super Computer System for
mathematically intensive calculations.

Contact your nearest FPS representative for more details or
call Jim Strelchun, (503) 641-3151.

*OEM Quantity 100 (minimum 20 units).

=] FLOATING POINT
M SYSTEMS,  INC.

P.O. Box 23489, Portland, OR 97223
(503) 641-3151, TLX: 360470 FLOATPOINT PTL

t'PS Sales and Service Worldwide: Boston, Chicago,
Dallas. Denver, Detroit, Houston, Huntsville, Los
Angeles, New York Orlando, Ottawa, Philadelphia,
Phioenix, Portland, San Francisco, Washington, D.C.
International offices: Geneva, London, Munich, Pans
Tel Aviv (Eastronix, Ltd.), Tokyo (Hakuto Co. Ltd

See us at NCC
Island 2231
June 4-7

Circle #238 for information
Circle #239 for contact by FPS




stimulating data...

Circle 240 on reader service card

240

For some .

High capacity data generators by Tau-Tron. We
can stimulate your system with a test pattern for
any standard format—even with special codes. |
Data rates as high as 500 megabits. Some models
are programmable with simultaneous, multiple, |
variable-length data streams. For high-speed mag-
netic recording, fiber optics communications, |
computer [/O, virtually any digital test application.
Tau-Tron. You'll find us stimulating.

tau-tron

tnc
11 Esquire Road.North Billerica. Mass. 01862
Tel: (617) 667-3874

F" |
HOPE

The project |
a ship launched.

First there wos the hospital ship S.S. HOPE, now retired.
Today HOPE is an established project which has carrled
its goal of improving health through education to 24
developing countries of the world and the United States.

Give to:

PROJELCT Deportment A
nn Woshington, D.C. 20007

New products

formation of the input signal and
another to control the oscilloscope
display. Thus the instrument pro-
vides the front-panel feel of a swept
analyzer and the calibration accura-
cy of an FFT unit.

The instrument measures frequen-
cy to an accuracy of within
+0.001% of full scale and has an
average noise floor of 90 dB below
full scale. It has a calibrated, full-
scale sensitivity of 0.32 vrms to 10 v
rms that is accurate to within
10 dB/step 0.2 dB. Without cali-
bration, the sensitivity range in-
creases to 32 v rms full scale.

The 7530A is priced at $7,900 and
has a delivery time of 10 weeks.
Rockland Systems Corp., Rockleigh Indus-
trial Park, Rockleigh, N.J. 07647. Phone
(201) 767-7900 [355]

Automatic counter stretches
frequency readings to 40 GHz

With a bit of catalog searching,
engineers have been able to find
automatic frequency counters that
would work up to approximately
24 GHz. Moving into what it calls
“the next generation of frequency
counters,” EIP Microwaves has de-
veloped a counter that can now be
equipped to read frequencies as high
as 40 GHz automatically.

Beginning with the model 548, the
company is introducing a series of
units, the 54X family, that it plans
will eventually provide 90-to-
100-GHz measurements. The model
548 by itself reads from 10 Hz to
26.5 GHz, using heterodyne conver-
sion techniques, by dividing the
range into three parts: 10 Hz to
100 MHz, 10 MHz to | GHz, and | to
26.5 GHz. Each of these bands has
its own input connector.

In the factory or the field, the
instrument can be fitted with option
06, which adds on a 26.5-t0-40-GHz
band with a separate connector to
accept inputs from a remote sensor,
model 591. Higher-frequency op-
tions will also be field-installable.

The 548’s time base is generated
by a 10-MHz temperature-compen-
sated crystal oscillator. Its tempera-
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So Ours Let You See Logic The Way You Think Logic

You need to be versatile
enough to tackie a variety of
digital design problems every
day. To turn from hardware to
software analysis. Or from
microprocessor to non-micro-
processor design. And so you
need a logic analyzer as ver-
satile as you are.

And that means a logic
analyzer that lets you see ‘logic
the way you think logic; that
lets you look at legic in the most
convenient language, that
gives you avariety of logic dis-
plays...to solve a variety of
problems.

TEKTRONIX

thinks your logic analyzer
should be as versatile

as you are

Tektronix Logic Analyzers/
Display Formatters provide
this essential versatility. So you
— not the logic analyzer —de-
cide how you'll look at logic: in
mapping for an overview of
program flow; in timing to view
timing relationships between
signals; in state tables (binary,
octal, hexadecimal, GPIB
mnemonics, or ASCII) to view
system language.

Go from one logic display to
another — without going from
one logic analyzer to another.
To maxe your job easier, faster,
and more convenient.

847
O O DI

.'“M
M

Display Formatters: they
help make our Logic
Analyzers versatile. So you
can do today’s job and to-
morrow’s. So you can
change applications without
changing your logic
analyzer.

Contact Tektronix Inc., P.O.
Box 500, Beaverton, OR
97077. In Europe, Tektronix
Ltd., P.O. Box 36, St. Peter Port,
Guernsey, Channel Islands.

Tektronix

COMMITTED TO EXCELLENCE

| Touch a button for any of

seven display formats:
mapping,

timing,

binary,

octal,

hexadecimal,

GPIB,

ASCII

For Techincal Data eircle #241 on Reader “ervice Card
For Demcustration circle 7168 «m Reader 5 rvice Card

TEKTRONIX LOGIC ANALYZERS THE YERSATILE ONES
For immediate action dial our toll free automatic answering service, 1-800-547-1512




Major Routes to
Reliability, Provided
by the RAC

« System Reliability and Maintainability Consult-
ing Services
» Customized Data Searches

» Semiconductor Device Reliability Databooks
—Digital Data
—Linear/Interface Data
—Memory/LSI Data
—Hybrid Circuit Data
—Transistor/Diode Data

+ Reliable Equipment Design Guidelines
—Design Reliability Handbook
—Microcircuit Reliability Bibliography

« Tutorial Reliability Courses

+ Annual Reliability Workshop

« Periodic Reliability Seminars

Reliability Analysis Center
RADC/RBRAC, Griffiss AFB. NY 13441

Phone 315-330-4151, Autovon 587-4151

RAC is a DoD Information Analvsis Center Operated by T Research Institute

Circle 242 on reader service card

SUPER MINIATURE Dimension:an

Neon Glow Lamps A
Uits Voltgeeeeeenrens Ul :
@reree ( ) Jx
Tc ,,,(” ....... 20mlm MIN NL-8S
- *'".
CLEAR-GREEN N T
Fluorescent Glow Lamps J 6
» Ws{[gpooaacananac
I 33 i
Nominal Current:ss----
...... N
- -
.......... g
|
1
Avg. Lite Hours «-«++--
4
e MAIN PRODUCT
NEON GLOW LAMP, XENON FLASH LAMP, ~ NL-21 G
RARE GAS. DISCHARGE LAMP.
MINIATURE © BLACK-LIGHT. UV-LIGHT

ELEVAM ELECTRONIC TUBE CO., LTD.
EXPORT DIVISION

NO. 17-8CHUO 2.CHOME OTA-KU. TOKYO JAPAN.
TELEPHONE : 03( 774 12315 TELEX . 246-8855 ELEVAM
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ture stability is within 2 ppm from 0°
to 50°C and short-term stability is
within than 10 rms/s average.

The counter can resolve 1 Hz with
a measurement time of 1 second.
Resolutions ranging from 1 Hz to
1 MHz can be selected using the
front-panel keyboard, which will also
set high and low frequency limits,
offset frequency, and the measure-
ment band. Sensitivity varies accord-
ing to measurement band (ranging
from 25 mv rms to —20 dBm), as
does maximum input level (120 v
rms to + 5 dBm).

The model 548 alone is priced at
$5,700, option 06 costs an additional
$2,550. An interface for the IEEE-
488 bus is also offered as an option.
Delivery takes from 10 to 12 weeks.
EPl Microwave, 3230 Scott Blvd.,, Santa
Clara, Calif. 95051. Phone (408) 244-7975
[354]

Digital phase meter
has wide dynamic range

The phase difference between two
signals of greatly differing amplitude
may be measured using the wide-
range model 355B digital phase
meter. The four-digit instrument will
handle input voltages from 1 mvV to
400 Vv in only two ranges—1 mV to
2 v and 200 mv to 400 v. Test
signals are applied to two identical
processing channels, which will ac-
cept differential (balanced) or sin-
gle-ended (unbalanced) inputs, or
one of each. Frequencies from 10 Hz
to 2 MHz can be handled.

To avoid problems that arise near
the edge of a phase range, two
display ranges are provided—O0° to
360° and —180° to +180°. An
error-sector indicator lamp lights up
when the practical limits of the
range in use are reached.

An analog output voltage propor-
tional to the measured phase angle is
a standard feature; a binary-coded-
decimal output is optional. The
model 355B sells for $1,990 and has
a delivery time of six weeks.

Wiltron Co., 825 East Middlefield Rd., Moun-
tain View, Calif. 94043. Phone (415) 969-
6500 [357]

Electronics /May 24, 1979



GREINNELL SYSTEMS GMR-Z6

I i i Now, with Grinnell’s GMR-.

P11 I P systems, you can have the i
advantages of dot matrix tel
the same price as more limite
based systems.

And, every GMR-37 display i

operating system: display gene\ 3
refresh memory, vector and recti 22
ics, alphanumerics in 4 sizes, bi-t oy
RS-232 computer interface and Rt e

interface. Systems, including powe
are housed in a 7”, rack-mountable
and drive standard closed circuit monito:.

Four basic GMR-37 models can be tailored
to fit into almost any computer-based system.
Here are just a few examples. (Prices are
F.O.B. San Jose, and quantity discounts are
available. TV monitors are extra.):

GMR 37-10: $3300

256 x 256 resolution, one channe! RGB color
plus blink. (Two channels: $3700)

GMR 37-20: $3700

256 x 512 resolution, one channel RGB color
plus blink. (Two channels: $4500)

GMR 37-30: $4500

512 x 512 resolution, one channel RGB color
plus blink.

GMR 37-60: $4700

1024 x 1024 resolution, one channel B/W.

In addition, you can also have several
economical options: independent cursors, joy-
sticks, keyboards, special character sets and
16 bit, plug-compatible parallel minicomputer
interfaces.

Further, if you ever want to move up, Grinnell
has a complete line of larger systems—all
software compatible with the GMR-37—to do
things like animation, image processing and
real-time frame grabbing.

So, if quality graphic displays are important
to your product, look at the GMR-37 line. For a
quotation on the system that meets your
specific requirements, call or write.

2159 Bering Drive, San Jose, California 95131 (408) 263-9920
Circle 243 on reader service card



% 0 ,Jepends on precision,convenience,
2Z0om® microscope quality.
0 \ BMB introduced the first zooming micro-
3 people all over the world have put
Jscopes to work for them than any other
( ¥r kind.
al

[ relate to BAUSCH & LOMB quality.
ince of resolution and depth of field,
Jtics, highly reliable mechanical compo-
cise photomicrographic exposure capabili-
wide variety of illuminators, stands, and
ries are just a few of those reasons.
8LOMB romindustrial research to routine
- failure analyses and wafer inspec-
tions, there is a BAUSCH & LOMB ‘
StereoZoom microscope precisely
right for your application. Write or
call for a detailed catalog or demon-

stration. THINK BAUSCH & LOMB
ANNIVERSARY ... Quality since 1874.

BAUSCH & LOMB (§)

Scientific Optical Products Division

Rochester, New York 14602 USA
716-338-6000, TWX 510-253-6189 Consuit Yellow Pages under “Microscopes”
TELEX 97-8231, CABLE: Bausch & Lomb

In CANADA: Bausch & Lcmb Canada Ltd. 2001 Leslie Street  Don Mills, M3B2M3, Ontario, Canada (416) 447-9101

Circle 244 on reader service card

HPannounces extended Bus service!

The New HP 37201A HP-IB Extender lets HP-IB instruments
and systems operate over almost unlimited distances.

system automatically detects and
COTTects transmission errors—

ensuring a high integrity of
data. Modem operation in-
cludes Point-to-Point
and Multi-Point con-
figurations and an
RS366 V25 inter-
face permits connec-
tion to an autodialler.
Price. S1840* For more in-
formation on HPSs extended
bus service contact vour nearby
HP field sales office or write.

No longer are you limited to 20
meter cable lengths. HPS new
“transparent’ extender ex-
pands HP-IBT operation to
1000 meters when con-
nected directly via
twin pair cable
and. with modems,
the range is limited
only by the available
telephone network.

The 37201A is eusy to use
and will operate without special
software. Its built-in error checking

HEWLETT@ PACKARD

*Domestic US price only

+HPs implementation of IEEE Standard 488 and the identical ANSI Standard MC1.1. 14902

244 Circle 172 on reader service card Electronics /May 24, 1979




GRINNELL SYSTEMS GME-26

Now, with Grinnell’s GMR-37 graphic display
systems, you can have the resolution and input
advantages of dot matrix television for about
the same price as more limited character-
based systems.

And, every GMR-37 display is a complete
operating system: display generator, MOS
refresh memory, vector and rectilinear graph-
ics, alphanumerics in 4 sizes, bi-directional
RS-232 computer interface and RS-170 video
interface. Systems, including power supplies,
are housed in a 7”7, rack-mountable chassis
and drive standard closed circuit monitors.

Four basic GMR-37 models can be tailored
to fit into almost any computer-based system.
Here are just a few examples. (Prices are
F.O.B. San Jose, and quantity discounts are
available. TV monitors are extra.):

GMR 37-10: $3300

256 x 256 resolution, one channel RGB color
plus blink. (Two channels: $3700)

GMR 37-20: $3700

256 x 512 resolution, one channel RGB color
plus blink. (Two channels: $4500)

GMR 37-30: $4500

512 x 512 resolution, one channel RGB color
plus blink.

GMR 37-60: $4700

1024 x 1024 resolution, one channel B/W.

In addition, you can also have several
economical options: independent cursors, joy-
sticks, keyboards, special character sets and
16 bit, plug-compatible parallel minicomputer
interfaces.

Further, if you ever want to move up, Grinnell
has a complete line of larger systems—all
software compatible with the GMR-37—to do
things like animation, image processing and
real-time frame grabbing.

So, if quality graphic displays are important
to your product, look at the GMR-37 line. For a
quotation on the system that meets your
specific requirements, call or write.

2159 Bering Drive, San Jose, California 95131 (408) 263-9920

Circle 243 on reader service card




THINK
BAUSCH G LOMB f
QUALITY ,

When your quality control depends on precision,convenience,
or reliabitity—think StereoZoom® microscope quality.

Since BAUSCH & LOMB introduced the first zooming micro-
scopes in 1959, more people all over the world have put
StereoZoom® microscopes to work for them than any other
instruments of their kind.

The reasons all relate to BAUSCH & LOMB quality.
Optimum balance of resolution and depth of field,
precision optics, highly reliable mechanical compo-
nents, precise photomicrographic exposure capabili-
ties and a wide variety of illuminators, stands, and
accessories are just a few of those reasons.

From industrial research to routine

mr: failure analyses and wafer inspec-

e tions, there is a BAUSCH & LOMB .
StereoZoom microscope precisely
right for your application. Write or
call for a detailed catalog or demon-

stration. THINK BAUSCH & LOMB
... Quality since 1874.

BAUSCHS& LOMVIB

Scientific Optical Products Division
Rochester, New York 14602 USA

716-338-6000, TWX 510-253-6189 Consult Yellow Pages under “Microscopes”
TELEX 97-8231, CABLE: Bausch & Lomb

In CANADA: Bausch & Lomb Canada Lid. 2001 Leslie Street  Don Mills, M3B2M3, Ontario, Canada (416) 447-9101

ANNIVERSARY

Circle 244 on reader service card

HPannounces extended Bus service!

The New HP 37201A HP-IB Extender lets HP-IB instruments
and systems operate over almost unlimited distances.

No longer are you limited to 20
meter cable lengths. HPS new
“transparent’ extender ex-
pands HP-IBt operation to
1000 meters when con-
nected directly via
twin pair cable —
and, with modems,
the range is limited
only by the available
telephone network.

The 37201A is casy to use
and will operate without special
software. Its built-in error checking

system automaticaily detects and
correets transmussion errors
ensuring a high integrity of
data. Modem operation in-
cludes Point-to-Point
and Mulu-Point con-
figurations and an
RS366/V25 inter-
face permits connec-
tion to an autodialler.
Price. SI840* For more in-
formation on HP% extended
bus service contact vournearby
HP field sales office or write.

HEWLETT |hﬂ' PACKARD

)5/ fornys 94304 *Domestic US price only.

FHPs implementation of IEEE Standard 488 and the identical ANSI Standard MCL.1. 14902
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Our standard products
meet MIL specs

Why order “'specials” and pay for “‘options" when you can get an Abbott
mili‘arized power module virtually off-the-shelf for fewer dollars per watt?
Take our Model C's and W's, for examp'e. They're hermetically sealed,
feature superior tracking accuracy for all rated conditions, and come in
package sizes as small as 2%"" x 3%"” x 3% ". (The units we put on
SKYLAB, except for some special components and testing,

were "'standard".)

28 ¥DC to DC Power Moduies (Model “C’") — feature smaller volume,
lower weight, and higher performance. Low peak-to-peak ripple and
close regulation meet even the most demanding specs. The standard
Model "C" line converts 24-30 volts DC to any output between 5 and
100 volts DC.

Far Catalog Circle Card Number 100

400 Hz to DC Power Modules (Model “W’’) — feature close line and load
regulation, low output ripple, and are built to meet the EMI| requirements
of MIL-STD-461. The Model "W" family provides output voltages from
5 to 100 VDC with current levels from 0.3 to 20 amps. Why waste time and
money designing a “'special” power supply?

For Catalog Circle Card Number 101

Dual Output Versions — both the C and the W series are available in
hermetically sealed, dual output models that feature 1% tracking accuracy,
0.2% regulation, low peak to peak ripple, +100°C operation . . . and we
offer CC's and WW's as standards, not '‘specials.”

For Catalog Circle Card Number 102

See Power Supply Section 4000, and Transformer Section 5600, Vol. 2, of your EEM
catalog; or Power Supply Section 4500, and Transformer Section 0400, Vol. 2, of your
GOLD BOOK for complete information on Abbott products.

LABORATORIES, INCORPORATED

General Offices

Eastern Office

5200 W. Jefferson Blvd., Los Angeles 90016 1224 Anderson Ave., Fort Lee, N.J. 07024

(213) 936-8185 Telex: 69-1398

(201) 224-6900 Telex: 13-5332




New prodﬁ::ts

Microcomputers & systems

Printer sells
for only $995

Unit aimed at microcomputer
market handles three types
of paper, prints 50 ¢/s

Many customers balk at paying
more than about $1,000 for a printer
to go with a microcomputer system
that itself costs them less than
$2,000. Centronics Data Computer
Corp. agrees with these customers,
and is now offering a lightweight,
low-cost, dot-matrix printer suitable
for most professional and small busi-
ness computer applications. “Sub-
stantial numbers of [micro]comput-
ers are installed today without print-
ers,” notes W. Patrick Decker,
marketing product manager. “Only
one in five computers is purchased
with a printer.” Centronics believes
that it will change that picture with
its model 730, priced at $995 and
scheduled for showing at the Nation-
al Computer Conference in New
York next month.

An important feature of the unit is
that it will take three different kinds
of paper: cut sheets, fan-folded
paper, and paper rolls. “A wide vari-

246

ety of needs can be met with this
paper selection,” says Decker, point-
ing out that fan-folded paper can be
used for billing purposes, the tele-
typewriter rolls for logging and
printouts, and the cut sheets for
memos and direct-mail letters. The
distance from print head to carriage
is adjustable, so that up to three
carbon copies may be made at once.

The 730 employs a seven-by-seven
dot-matrix print head and can prin<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>