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5 @ Circuit Board Testing Update/No. 5 in a series from Hewlett-Packard.

JUSTIFYING THE PURCHASE OF AN AUTOMATIC BOARD TEST
SYSTEM IN LIGHT OF TODAY’S HIGH COST OF CAPITAL.

Today, an automatic board test
system can easily cost $100,000 or
more. Given the current high cost of
money, can a purchase of this size

be financially justified? If you choose the
right kind of test system it can be. In
fact, the right automatic test system
will not only pay for itself — including
interest costs — but will actually save
your company additional money.

The secret! Leveraging.

There are any number of testing altema-
tives now available. However, HP’s
3060A Board Test System combines
the latest in-circuit testing technology
with board level functional testing.

The addition of functional testing to in-

circuit testing provides a relatively small
increase in board yield. But
as you can see from the

accompanying diagram,

this small increase can mean.a large
improvement in product yield. For ex-
ample, in a 5 PC board product, an
increase in board yield of only 8% (from
90% to 98%) will leverage product
turn-on rate from about 59% to 90%.

The impact of leveraging on
production test costs.

As you may have already discovered,
production testing costs increase
exponentially. In other words, a fault
that costs 18¢ to find during in-circuit
testing can easily cost $20 or more if
not detected until final product test.
Why? Because of the additional time —
and increased labor costs — associated
with fault diagnosis and repair at

this level.

By helping leverage product yield
through in-circuit plus funttional testing,
the HP 3060A can help decrease
production test costs. For example, in
a five PC board product, with a product
volume of 12,000 per year, the 3060A
can slash production test costs as
much as $19.94 per unit. And that’s a
total of nearly $250,000 per year.

Will it work for you?
As you can see from the graph, today’s
increasing cost of capital means the
savings to be generated by an invest-
ment such as the HP 3060A must be
substantial in order to produce a reason-
able break-even point. How can
you determine whether or not
the 3060A would deliver a large
enough reduction in production test
costs — to justify its purchase?
To help you determine this
for yourself, HP now offers
a very helpful brochure
titled “‘Financial Justifi-
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cation — Circuit Test Systems.” [t
includes a production test model
worksheet, and has guidelines for
calculating the 3060A Automatic Board
Test System’s payback period,
average return on investment and/or
discounted cash flow. You can use this
information to determine the rate of
retumn offered by the HP 3060A in your
facility, even in light of today’s high-
interest economy. For your free copy
of “Financial Justification — Circuit Test
Systems,” or for more information on
the HP 3060A, (Priced at $85,000*
for standard operational system) write
to Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, CA 94304. Or call
the HP regional office nearest you: East
(201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404)
955-1500, Canada (416) 678-9430.
*Domestic USA price only.

HP Circuit Testers —
The Right Decision
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SURPRISE!

HP'S New Fiber Optie System
is Guaranteed (o1 km.

HP’ new 1 km fiber optic system is a complete. point-to-point data link. capable of transmitting
any pattern of digital information, from dc to10 Mbaud. up to1000 metres. At the heart of this new system is our
HFBR-1002 Transmitter. It can directly replace the currently used HFBR-1001 (100-metre)
Transmitter to give you full 1 km capability.
In addition. “Cable by the Metre™ is available to meet your special requirements. Now you can order cable
in one-metre increments, at $2*/metre plus connector installation.
HPs fully specified and guaranteed systems are the result of extensive testing totalling over 1.6 million hours.
We also give you applications assistance.
In quantities of 100, the HFBR-1002 Transmitter sells for $235* and the HFBR-2001 receiver sells for $150*
For off-the-shelf delivery. or for more information about HP fiber optic capability. contact your nearest HP
components franchised distributor. In the U.S. contact Hall-Mark.
Hamilton/Avnet. Pioneer Standard. Schweber, Wilshire
or the Wyle Distribution Group (Liberty/Elmar). In Canada.
call Hamilton/Avnet or Zentronics. Ltd. (éﬁ H EW LE T T
PACKARD
Circle 1 on reader service card

01907 *U. S. Domestic Price Only.
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" draw high quality graphics

even when the bottom line is price.

Graphics gives you the best way to analyze and communi-
cate data. But cost has been keeping it out of the picture for
many OEM systems. That’s why Hewlett-Packard is offer-
ing the new Model 7225A Graphics Plotter.

The price: $1913 ([domestic USA price with 17602A gen-
eral purpose "‘personality’’ module}, in quantities of five.
With further OEM discounts from there.

Plug-in “personality modules” customize the plotter for you.
Circle 2 on reader service card

HP's versatile 7225A converts the output of processor
based systems into high quality charts and graphs in any
size up to 8% x 11" (A4). A wide selection of plug-in “per-
sonality modules’’ lets you adapt the plotter to suit your
needs. Different modules determine interface hardware,
language, and capabilities such as internal character sets,
axis generation, labeling and scaling.

Simple linear stepping motors eliminate many moving
parts to assure reliability. Visually smooth, high resolution
ink lines of any length and angle are generated, requiring
only end point data.

And you give your customers the confidence of Hewlett-
Packard’s worldwide service network.

So if you want high quality graphics but you draw the line
at price, look into the Model 7225A Graphics Plotter. Fora
detailed 24-page OEM brochure, contact Greg Dieh] at
Hewlett-Packard 16399 West Bernardo Drive, San Diego,
CA 92127;(714)487-4100. 11901

HEWLETT
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A special report: what to expect next in dynamic RAMs, 119

COMPUTERS

Minicomputer fills mainframe’s shoes, 130
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Highlights

Cover: 64-K RAMs trudge many rocky paths to production, 119

Picking their way among alpha-particle, lithographic, material, pinout, and
power-supply obstacles, manufacturers of the coming generation of 64-K
(and larger) dynamic random-access memories expect to have the big chips
in volume production by 1983. A special report looks at the wide varicty of
cell and sense-amplifier designs, chip layouts, and alpha-proofing techniques
being explored by the score of companies in serious contention for slices of
this potentially huge market.
Cover illustration is by Sean Daly.

Speech technology spurred by consumer products, 95

Fledgling technologies for speech synthesis and recognition are due to see
steep market-growth curves, according to observers. A comprehensive review
of the field underlines the importance of large-scale ICs in bringing speech
synthesis to the commercial sector —and speech recognition is not far behind.

When does a minicomputer become a mainframe? 130

A 32-bit computer designed for full compatibility with the Eclipse family of
16-bit minicomputers and existing software defies neat classification. Data
General may view itself as a minicomputer maker, but the MV/8000’s
4.3-gigabyte virtual memory space puts it in the big leagues, as does its
hardware architecture: multiple buses and separate instruction and data
caches serve a pipelined, microprogrammed central processor.

Power MOS FETs are taking over more bipolar turf, 143

MOS FETs made for power-switching jobs, which compare favorably with
established bipolar parts in terms of switching speed, drive needs, multiple-
device operation, and cost, are moving into higher-power areas. Designers
used to working with bipolar devices should familiarize themselves with the
techniques and tradeoffs involved in applying the three basic power FET
structures currently built.

Japanese make serial communications chip for Intel line, 167

Nippon Electric Co. is marketing in the U.S. an MOS chip designed
specifically as a two-channel serial communications controller for use with
8080s, 8085s, and 8086s— plugging a hole in the line. It supports bit- and
byte-oriented protocols at programmable transmission rates.

. . . and in the next issue

A special report on LSI in communications . . . a chip pair for rf remote
control of toys and models . . . changing manufacturer-customer relation-
ships in the era of very large-scale integrated circuits . . . a two-chip 18-bit
digital-to-analog converter with 16-bit linearity.
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FOR ANY
TYDPE
OF IC

FILTER

CALL THE
LEADER

LOW PASS, HIGH PASS,
BAND PASS, BAND STOP,
EQUALIZERS, WEIGHTING,
ROOFING, C-NOTCH,
C-MESSAGE AND
JUNCTION FILTERS

From 1.0 Hz to 1000 MHz, designed
to commercial or MIL specs. Our
competent staff of filter engineers
has made us a top rated supplier in
the Instrumentation, Communica-
tions, Telemetering, Telephony and
Computer Industries.

No order too small. If you need one
or one thousand, we will be happy
to quote.

CUSTOM FILTERS AT
OFF-THE-SHELF
DELIVERY AND PRICES!

For turther information—
call or write today:

Dept. EL, 511 Victor Street
Saddle Brook, NJ 07662

Telephone: 201/845-6886

6

Chesterfield
Products/inc.

Circle 6 on reader service card

Publisher’s letter

ffordable speech-synthesis and

-recognition capability is just over
the horizon. And as Bruce LeBoss,
San Francisco regional bureau man-
ager, points out in the Inside the
News feature on this subject (p. 95),
people will soon be surrounded by
the chatter of hardware conversing
in many languages.

Companies are already demon-
strating equipment that converse
audibly with other equipment. In one
setup two terminals are able to tell
those old “knock-knock” jokes and
may soon be ready to deliver the
famous Abbott and Costello “Who's
on first?” routine.

In a more serious vein, Bruce
reports that to some the arrival of
speech input/output capability today
is much like the development of the
first microprocessors almost a de-
cade ago. There is that same intense
effort to find ways to exploit speech
capability in products ranging from
dolls to industrial process control
systems. Also, as in the early days of
microprocessors, many users will
depend on advice and guidance from
suppliers.

Still another aspect of speech 170
that impressed Bruce was the feeling
of being on the brink of a new tech-
nology explosion—again quite like
the early days of the microprocessor.
This feeling was dramatized at a
one-day seminar on speech synthesis
and recognition sponsored by the
Institute of Electrical and Electron-
ics Engineers’ Computer Society in
the Bay Area. The meeting took
place on a sunny Saturday, the kind
of day most residents would be out
playing golf or tennis.

“They expected about 75 to turn
up, but I counted over 200,” Bruce
reports. “People were there not just
out of curiosity, but in a serious
effort to exchange information.”

The crowd was too big to have
lunch in the cafeteria at Hewlett-
Packard where the sessions were
held. Instead, everyone took to the
outdoors and ate box lunches picnic-
style. “I got the impression that sit-
ting on the lawn in the warm sun was
the core of people involved in the
hottest technology for the next
decade,” Bruce observes.

It was not quite the case, since
speech technology has quickly be-
come an international bandwagon.
As usual the Japanese appear to be a
major factor in both synthesis and
recognition, especially for consumer
applications. In software, however,
the U. S. has the edge, Bruce notes.

As for Europe, a large part of the
speech effort is coming from govern-
ment research. The British Post
Office has a telephone directory ser-
vice project and two French labs are
working on communications applica-
tions.

This is a good time to take a look at

dynamic random-access memo-
ries, especially 64-K RAMs. That’s
what solid state editor John Posa
reasoned as he set out to prepare the
special report on page 119.

“A lot of promises were made, but
actual deliveries have been delayed,”
John points out. “Nevertheless, the
64-K RAMs will be produced and
delivered.”

More impressive still will be the
256-k RAMs, he adds. Building
these will require real processing
tricks. “The stored charge in the
memory cell is diminishing, so it is
harder to sense and store. And alpha
particles are likely to create more
and more problems.”

But John stresses that, as for the
64-K memories, these problems will
be overcome and the 256-K RAMs
will be developed and produced.
“Such devices are incredible, when
you think about it,” he says. “Four
of them will equal a megabit of
memory in a 2-square-inch space.”

What’s next? Dynamic RAMs are
said to be composed of single cells
but in fact each cell contains a stor-
age capacitor and a switching tran-
sistor. According to John, down the
road is a new class of cells that will
combine the storage capacitor and
the switching transistor. These will
be truly single cells.

-

%
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Because the 4400 has the purest sine waves
possible, it can form the heart of an audio test set:

when you combine it with a distortion analyzer (our
6800 or any other model) you will achieve the most
5 accurate measurement available. And we've priced

REOHN - e 1 @ the 4400 at a low $550. (U.S. price only.)
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AL, Huntsville (205)534-9771; AZ, Phoenix (602)279-1531; CA, Inglewood (213)674-6850, San Jose (408)292-3220; CO, Denver (303)773-1218; CT, Canton Center (203)6930719; FL,
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(206)454-3400;, W), Milwaukee (414)545-8400, CANADA, Montreal, Quebec (514)744-5829, Ottowa, Ontario (613)725-1931, Toronto, Ontario (416)8625-0600, Calgary, Alberta
{403)276-7567.
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Aprilaire’

humidifiers
provide comfort

and protection... §

Plenco helps provide

durability.

Too-dry air can affect health,
home, furnishings and

comfort. Research Products
Corporation, Madison, Wisc.,
manufactures a line of high-
capacity Aprilaire humidifiers
designed to replace lost humidity
and, with the help of Plenco,

to last.

Plenco 2080 phenolic compound
is used for the compression-
molding of the very large phenolic
parts that make up the housing
assembly. According to the
manufacturer, the compound pro-
vides required resistance to heat,
rust and corrosive impurities of
water, and resists cracking when
exposed to wet/dry conditions.
And the sound-deadening

8 Circle 8 on reader service card

properties help make the unit
quiet-running.

The molder, Chicago Molded
Products Corporation, Park Ridge,
lIl., has produced the molded
phenolic components for well over
a million Aprilaire humidifiers.

Whether it's the heat or the
humidity that's your particular
molding problem, you can get the
help of Plenco. Plenco selections.
Plenco experience. Plenco
service. Just dial (414) 458-2121.

PLENCO
THERMOSET PLASTICS

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

Readers’ comments

No more expansion

To the Editor: The editorial “Look-
ing beyond the EE boom” [Feb. 14,
p. 28] presented a needed reminder
of the painful consequences of a
boom-and-bust employment situa-
tion for electronics engineers. In con-
trast with the National Science
Foundation’s rationale for new
spending programs described in the
same issue [“Budget opens seller’s
market for EEs,” p.95] is the Cas-
sandra-like warning of an economist
who predicts that “there’s a serious
recession coming.” Some comments:
® The National Science Foundation
exists to serve the academic commu-
nity, not the nation. By law, fully
99% of its research and development
funds are reserved for the universi-
ties. The NSF has always predicted a
shortage of engineers. Now its cry is
“We need a broader national base
for engineering education.” Thus,
with this single unproven allegation,
the NSF has pulled off a remarkable
feat. It has succeeded in obtaining a
huge funding increase for its clients,
the universities, and all this despite
the sharp decrease in student enroll-
ments.

® In contrast, the (also unproven)
allegation of a serious recession to
come is made by those who have no
axes to grind.

In view of these points, what strat-
egy should the American EE commu-
nity adopt? To me, the answer is
clear. Given the experiences of EEs
who are now skilled taxicab drivers,
employees of fast-food outlets, and
gardeners; given the fact that,
despite the alleged shortage, the real
income of an EE is now less than it
was in 1972 (the Institute of Electri-
cal and Electronics Engineers’ own
figures); and given the self-serving
nature of the academics and the cor-
porate executives (both of whom
benefit from an oversupply of EEs),
the American EE cannot permit any
expansion in the output from the
engineering colleges. Nor can we
permit any additional aliens to be
trained or to work in the United
States.

Irwin Feerst
Committee of Concerned EEs
Massapequa Park, N. Y.
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Make quality impressions with
OEM band printers from Control Data

360 Ipm
720 Ipm

130 lpm ———

Swing-out band
gate for easy
forms loading

Same print band
used in all
four models

69 print bands
(22 tanguages
avaiiable)

48, 64; 96 or 128

character sets

NEW!

1440 Ipm

with towel ribbon

If vou're an OFM, )Qil'z'h‘&ldy know what Control
Data has done for disk technology. Now we're deter-
mined to earn the same reputation for excellence in
band printer technology. By giving you versatility and
maintainability. By giving your customer reliability,
superior print quality and economical operation.

Engineered for component commonality

All four members of our 9380 family of band printers
look pretty much alike. Inside and outside. So your
servicing, training and inventory requirements are
simplified. Yet you can choose from four print
speeds. 69 print bands and lots of other options.

Built with the features and economy
to attract end-users

Our 360/720 Ipm models offer a compressed pitch
option. That saves your customer paper. And gives
him the capability to print 132 columns on standard

Electronics /May 22, 1980

Alternate

15 cpi band
reduces paper
volume 40%

Status/fault
diagnostics

High commonality
of components

to facilitate
service,

training,

- loading

spares stocking

Pedestal
and guietizing
cahinet option

-

Bands s chl in seconds. Paper
r controls and adjustments
are minimal. And your customer will like the clean.
crisp impressions delivered by our proven hammer
technology.

Put quality behind your nameplate. Let us send you
data sheets and print samples. Call us at 313/651-8810
or if in Europe, contact one of our European rep-
resentatives. Or write OEM Product Sales Manager,
Control Data Carporation, 1480 N. Rochester Road,
Rochester, MI 48063.

@ CONTROL DATA
CORPORATION

Addressing society’s major needs
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We trimmed
the price,
not the DAC.



Announcing the Amé6012.
The lowest priced
12-bit DAC you can buy.

Advanced Micro Devices new Am6012
12-bit monolithic DAC is only $9.95 in
100-up quantities.

But if you think it’s just a stripped down
DAC, think again. The only thing we
trimmed on the Am6012 was the price.
And we mean that literally.

The Am6012 is the world’s first mono-
lithic DAC produced with diffused, rather
than thin-film, resistors. It requires no
active trimming of individual devices.

It’s the only 12-bit monolithic DAC to
spec *£% LSB (13-bit) differential non-
linearity over the entire temperature range.
The only one to spec NL and DNL at both
+5V and +15V supplies. It even offers
high-output impedance plus high-voltage
compliance: —5V to +10V. '

Thanks to the Am6012’s innovative
design, it is inherently monotonic and fast.
It has a 250ns typical settling time.

Thanks to Advanced Micro Devices, you
get MIL-STD-883 for free.

It you're looking for the best 12-bit DAC
at the best price in town, call or write
Advanced Micro Devices. And ask for the
Am6012.

The only thing we trimmed was the price.

Advanced Micro Devices o1

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

QQQStrike
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 solder-
coated radial terminals. . .ideal for printed circuit board
applications.

A broad spectrum of standard inductance values ranges from

1.0 to 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
@ Jl PRECISION
Division INDUSTRIES INC.

270 QUAKER RD., EAST AURDRA, N.Y. 14D52

TELEPHONE 716/652/360D TELEX 91-293
DTHER DIVISIONS & SUBSIDIARIES INCLUDE
APITRON, BASCO. DUSTEX, AMERICAN PRECISION
INDUSTRIES (UK ) LTO. DUSTEX DF CANADA. INC
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News update

B Competition is heating up in high-
speed 4-K static random-access
memories now that Hitachi Ltd.’s
6147 is available in quantity. The
Japanese RAM is aimed straight at
Intel Corp.’s pioneering 2147 fast
static device.

The two parts have the same
speed, with access times between 55
and 70 nanoseconds, and the same
price range of $30 to $35, depending
upon speed selection. However, the
6147 [Electronics, Dec. 20, 1979,
p. 81] has complementary-MOS pe-
ripheral circuitry combined with an
n-channel MOS storage array using
doped polysilicon loads, whereas the
Intel 2147 is strictly n-channel with
depletion loads.

Power. As a result, Hitachi’s part
has an active power dissipation said
to be five times better than the low-
power 2147L’s maximum of 700 mil-
liwatts. It does not fare as well on
standby dissipation because the chip-
enable line does not shut down the
input address buffers upon deselec-
tion. Thus, if the address lines are
allowed to toggle, power-down con-
sumption shoots from a best case of
10 microwatts to a worst case of 60
mw, which the 2147L beats with 50
mw.

The price comparability staggers
U.S. chip makers, for the 6147
requires 13 or 14 masking steps
where Intel is said to get by with as
few as 8. However, the much smaller
cells and die size of the Hitachi part
could improve its yield.

Also, Hitachi surrounds the mem-
ory matrix with an ubiquitous p well.
The junction formed just below the
storage nodes sweeps away carriers
generated by an invading alpha par-
ticle, so that more parts may pass
reliability tests.

Fighting back, Intel is using its
leading-edge HMOS-11 technology to
produce the 2147H with 35-t0-45-ns
access times. Hitachi customers find
that 6147s specified at 55 ns invari-
ably perform at 45 ns, but some
2147H users find that their part can
dip below 25 ns.

This gives Intel a clear-cut speed
advantage because 25 ns is not just
20 ns faster than 45—it is 55%
quicker. -John G. Posa
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LINE- INTERRUPT switch meets
latest specs... WORLDWIDE

direct action
shorting bars | _

This new safety interlock switch was designed to meet specs
of such international agencies as VDE, BSI and others.
U.L. listed and CSA approved.

A redundant switch is a safe switch. Cherry builds double
protection into this 3mm contact gap line interrupt switch.
Four contacts on each pole, parallel return springs and direct
action shorting bars provide an extra margin of safety.
Many of todays products require two voltage levels; one for
power and one for control functions. So Cherry offers two
different electrical ratings in the same switch. Choose from

10 amp, 16 amp and 0.1 amp combinations. Also available in
single pole versions.

\veilable with housing that allows qualifiec

All this and Cherry dependability, too! i oas gl

@ - nmemeer SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP. 3568 Sunset Avenue Waukegan IL 60085~ 312/689-7700-TWX 910, 235-1572

Qur worldwide athlhates and phone numbers Cherry Semiconductor Corp . Cranston, RE US A 401 463 6000 « Cherry M 0¥
Products Ltd , Sandridge (Herts) England, 44 727 32231 » Cherco Brasil Industria E Comescio Ltda Sao Pauto, Braz)l 011 246 4343

Cherry Co 1
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LOW COST
HIGH RELIABILITY
REFLECTIVE OBJECT
SENSORS

New, low cost TRW Optron solid-
state reflective object sensors
offer high reliability for non-
contact sensing applications.

TRW Optron's new high reliability
OPB 708 and OPB 709 refiective ob-
ject sensors provide excellent perfor-
mance for non-contact sensing appli-
cations at an inexpensive price.

The OPB 708 is a plug-in replace-
ment for the TIL139 reflective object
Sensor.

The new TRW Optron devices com-
bine a high efficiency solution grown
gallium arsenide infrared LED with a
silicon N-P-N phototransistor (OPB
708) or maximum sensitivity photodar-
lington (OPB 709) in a molded plastic
package. The photosensor senses
radiation from the LED only when are-
flective object is within its field of view.

with a LED current of 40 mA and
with the OPB 708 positioned 0.150
inch from a reflective surface, typical
output current is 50 uA for a 90% dif-
fuse reflective surface and 1.0 mA for
a specular reflective surface such as
aluminum foil. Under similar operating
conditions, the output current of the
OPB 709 is 7.5 mA and 100 mA.

Both devices are ideally suited for
such non-contact sensing applications
as paperor card ed%e detection, motor
speed controls, EOT/BOT sensing,
and proximity detection.

The OPB 708 and OPB 709 as well
as other low cost, high reliability reflec-
tive object sensors are immediately
available from stock. Custom versions
are available on request.

Detailed technical information on
the OPB 708 and OPB 709 reflective
object sensors and other TRW Optron
optoelectronic products ... chips,

iscrete components, optically
coupled isolators, and interrupter as-
sembilies . .. is available from your
nearest TRW Optron sales represen-
tative or the factory direct.

TRW orrron
A DIVISION OF TRW INC.
1201 Tappan Circle

Carroliton, Texas 75006, us A
TWX-910-860-5958
214/242-6571
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Wendt wants to place Sperry
on technology’s leading edge

Robert L. Wendt, the new president
of the Sperry division of Sperry
Corp., is going to push his military-
oriented company to the technologi-
cal edge. “I’'m going to take a hard
look at our technological position,”
he says, adding, “We've been doing
state-of-the-art work in a limited
number of areas; I'd like our reputa-
tion to be more noteworthy. We have
a strong technical base for growth
over the next 5 to 10 years. In five
years, | want to double our present
revenue size.” That revenue was
$486.1 million in 1979.

Wendt, 59, is a 40-year veteran
with Sperry. He joined the Great
Neck, N. Y., division in 1940 after
graduating from Harvard University
with a bachelor’s degree in physics
and electrical engineering. He has
held several engineering and mana-
gerial positions since then, including
manager of the Polaris/Poseidon
navigation subsystem program from
1964 to 1969; vice president and
general manager of Sperry division’s
systems management unit from 1971
to 1975; and most recently, vice
president and general manager of
the Sperry Gyroscope unit from
1975 until his appointment as divi-
sion president. Wendt succeeded the
late Salvatore A. Conigliaro [Elec-
tronics, April 10, p. 46].

Wendt would like to see the Sper-
ry division become more of a prime
contractor and less of a subcontrac-
tor on military systems. “We’ve been
moving toward the position of prime
contractor in the last few years.
We've been in the forefront among
electronics—as opposed to aero-
space—companies in taking respon-
sibility,” he says. “There are a cou-
ple of advantages to being the prime
contractor. It enables us to tap our
skills while providing a better prod-
uct. In major program management
we're able to capitalize on our
strengths. I'd rather do the overall
job than part of that job,” he ob-
serves. Sperry is currently bidding
on a Canadian patrol frigate con-
tract, where it would be the contrac-

Moving up. If Sperry’'s Wendt has his way,
the firm will do more prime contracting.

tor for the complete weapons sys-
tems and for the vessel itself.

Specifically, Wendt sees Sperry
expanding into, among other areas,
millimeter-wave devices, laser gyro
field equipment, simulators and
trainers for aircraft and ships, and
software. “I want us to be better
balanced as a military systems
house,” he sums up. “One of the
thrusts I’ll be pursuing is more
Army, Air Force, and overseas busi-
ness to balance our long-standing
business with the Navy.”

List sees close relations
with buyers of speech chips

The ability to produce low-cost syn-
thesized speech using semiconductor
components will lead to new genera-
tions of talking products and equip-
ment. But first there will be a great
deal of talk between the chip vendors
and their customers.

That’s the opinion of Bernard H.
List, vice president and corporate
speech strategy manager for Texas
Instruments Inc.’s new Speech Tech-
nology Center in Midland, Texas
[Electronics, May 8, p. 33]. The 52-
year-old List believes that selling
speech chips will require much closer
relationships with the original-equip-
ment manufacturers that are the
customers that semiconductor make-
rs have been used to. Customers, of
course, will be concerned with
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PDP11/03 PDP11/23
MICROCOMPUTER SYSTEM

The Basic PDP-11 03 systems offer the designer a
low cost compatible alternative to the larger
members of the PDP-11 family. The larger faster
PDP-11.23 systems offer the power expandabiliry
and operating systems of the larger memters of the
PDP-11 family while retaining the proven cost

FIRSTMICRO"
PPPT”

FIRST COMPUTER CORFORATION NOW OFFERS effective Q-Bus architecture These systems save
MICROCOMPUTEN DEVELOPMENT SYSTEMS IN 8OTH you money. improve programming efficiency, and
11/00 AND 14/20 CONPFIGURATIONS

boost productivity.

11T03-L 11v23-L

SRVXLLB

SRWXSSA

KD11-HA
CPU 11/03

MSV11-DD
32KW Memory

RLO1
Controller

RLO1
Controller

DLV11-J
Seral (4)

OPEN

BDV11-AA
Bootstrap

KD11-HA
CPU11/03

MSV11.0D
32KW Memory
RX02
Controller
DLV1T-J
Seral (4)

BDV11-AA

Bootstrap

[ cputt1/23

MSV11-DD
32KW Memory

MSV11-DD
32KW Memory

Controller

RLO1
Controller

DLVI-J
Senal 4)

OPEN

OPEN

BDV11-AA
Bootstrap

MSV11-DD
32KW Memory

MSV11-DD
32KW Memory
Controlier

DLV11-J
Senal (4)

BOV11-AA
Bootstrap

Serving the world with cost effective computer systems.
™ TWX NUMBER 910-651-1916

| computer corporation

corporate square/825north cass avenue / westmont, illinois 60589 ' (312) 20 K50

*“Trademark First Computer Corporation  "Registered trademark of Digital Equipment Corporation 58-3



If George
could only talk. ..

He'd tell you that a dollar spent
on Wabash relays is a dollar
well spent. Wabash quality is
unsurpassed in the electrical
components industry. Fast
delivery, dependable service
and competitive pricing are
Wabash by-laws. And, because
our relays are 100% American
made, Wabash will do more
than keep your machinery
running strong. We're doing our
best to keep the U.S. dollar
going strong as well. If you're
in the market for relays, give
Wabash a call. Dollar for dollar
we make the best sense

by George.

Wabash Relay & Electronics
First and Webster Streets
Wabash, Indiana 46992
(219) 563-2191

Linguist. TI's List believes establishment of
regional centers is key to speech sales.

speech quality. As List puts it:
R . . .
“That’s a very subjective and intan-
wabaSh gible kind of thing. Everybody hears
sounds and interprets them differ-
ently. We've found that out just
within T1.”
As a result, the new speech chief
Circle 16 on reader service card feels that his company’s commit-
——{ ment to establishing geographically

dispersed regional technology cen-
ters “will be key in bringing speech

e )/
‘ . . ‘ technology to large numbers of cus-
k k tomers.” TI currently has centers
‘ open in Chicago and Boston that will

provide a range of vocabulary devel-

‘ ‘ 5 opment services to customers. List
' ‘Il‘“LL for Servo Feedback says that TI will aid customers in
L o developing *‘personalized™ voices for

The Reed Relay Specialists

) their products.

. "*:& List has a background well suited

e O R to guiding an emerging technology
such as speech synthesis. After
receiving bachelor’s and Ph.D. de-
grees from Johns Hopkins Universi-
ty in his native Baltimore, he worked
in research and development at the
Battelle Memorial Institute in Co-

Trying to design a piece of equipment around a traditonal lumbus, Ohio, before joining TI's
potentiometer is not always a cost-effective approach. Linkages, linear to research laboratories in 1957.

rotary motion conversion, redundant housings, shafts, and bearings all In 1970, he took a leave of

add to the cost and bulk of a servo feedback system. ] absence to work at the Wright-

One answer to both cost and bulk is to let Waters design a Patterson Air Force Avionics labora-

custom feedback element around your needs. Our years of experience in | tory as chief scientist. He eventually

producing long lived, low noise, accurate linear and non-linear elements became lab director there and then

can save you time and money. More importantly, you often can achieve returned to TI in 1976. Before being

performance simply not possible by conventional means. | named last month to head the newly

For more information, circle the reader service number or established speech organization, List

give Don Russeli a call at (617) 358-2777. was vice president for the firm’s

WATERS MANUFACTURING, INC. | U.S. MOSs operations in Houston. (]

LONGFELLOW CENTER, Wayland, Massachusetts 01778 @ (617) 358-2777
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Ohio Scientific:
The leader in
Winchester

based micro-
computers.

Ohio Scientific produced the first
Winchester based microcomputer in
1977. Since then, we have shipped more
of these systems than the rest of the
industry combined. Among them are our
C3-B and our C3-C microcomputers.

The C3-C.

23 Megabytes. Under $10,000.
The C3-C computer has been designed
and engineered to fill the void that
existed between floppy disk systems
and larger hard disk systems.

In its normal configuration, the C3-C
includes the Challenger [l processors,
52K RAM, the 23 Megabyte Winchester
drive and dual floppy drives for file
system back up. And the cost is less
than $10,000.

The CPU employs three micro-
processors, the 6502, the Z-80 and the
6800. And the processor bus has been
designed so new, more powerful micros
(like 16 bit CPU’s) can be added to the
system later on.

There are also 10 open slots in the basic
C3-C. The system supports up to

768K bytes of memory, in a multi user
configuration.

The C3-B.

74 Megabytes. Under $13,000.
For those who require even more hard
disk storage, Ohio Scientific

offers another microcomputer in the C3

Series, the C3-B. Its specifications are
the same as those of the C3-C. However,
the C3-B offers a 74 Megabyte
Winchester drive.

For those who do not need hard disk
capacity now, but in all probability will
need it in the future, Ohio Scientific
offers the C3-A. It is like the C3-B and
the C3-C in all respects but two. 48K
RAM is standard in the C3-A, and it
offers 12 open slots. When more storage
is needed, the C3-A is easily expandable
to either a 23 Megabyte or 74 Megabyte
hard disk system. The C3-A is priced at
less than $6,000.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202« [216)831-5600
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No Waiting

Introducing the Intel’ 2732A EPROM. Now you can
design 16-bit microcomputer systems without delays.

Now get all the performance
you're paying for from your micro-
processor designs with Intel’s
new 2732A EPROM. For 16-bit
microprocessor systems, 2732A
EPROM s deliver both the high
speed (250ns) and high density
(32K) solution. No other 32K
EPROM on the market comes
close.

No speed limit

Other EPROMs require one,
two, even three wait states to work
with today’s high speed micro-
processors. Not Intel’s 2732A
EPROM. It’ fast enough to keep
up with any of them.

So now, at last, you can utilize
the full potential of your micro-
processor. In fact, when you use
2732As, you're designing a system
that can run 25% faster.

And with a 32K bit density,
you're not losing valuable board
space to memory chips.

The HMOS™E generation
By designing with the 2732A
today, you're actually designing
with the standard of tomorrow.
The 2732A is a product of Intel’s
proven, reliable fourth generation
EPROM technology, HMOS-E,
and the first to come in a family of
dense, high speed EPROMs.
HMOS-E technology means
that we'll be able to incorporate

SEE QUR BOOTH AT THE NCC SHOW #1354-60

high performance features, like
increased density, into future
EPROMs, without affecting their
speed or power characteristics. The
2732A is your first step towards a
degree of flexibility in memory
design never before available.

JEDEC approved pinout

You can start designing for
tomorrow now because the 2732A’s
pinout conforms to the approved
JEDEC committee standard for
byte-wide memories from 16K bits
to 256K bits. So you can upgrade
from a 2732A without changing
your design or board layout. And
you won't have to sacrifice features
like 2-line control—a must in
high-speed memories for avoiding
bus contention problems.

Proven Intel reliability

Like all our EPROMs, your
2732As are put through rigid quality
control tests to insure they’ll retain
their programs and programma-
bility for years to come.

And like all Intel products, the
2732A is backed with our tradi-
tional field support and technical
documentation. Which means,
if needed, you always have a source
for technical information and
design help to speed development
along.

So whether you’re designing a
system around one of the new
16-bit microprocessors, like our
8086, designing in a high perfor-
mance 8-bit processor, or upgrad-

GND

ing an existing design, don’t wait.
For a cost effective, reliable, and
total EPROM solution, with a

no-compromise growth path, your

best choice is the 2732A.
2732A 64K
Pin Configuration  Pin Configuration

A,
As
As

4
A,
A,
A'
Ao

1
2
3
4
5
6
7
8
9

(o}
0,

The 24-pin 2732A pinout conforms to the
28-pin JEDEC committee approved design
for byte-wide memories. By using 28-pin
sockets, there’s no need for delays in
upgrading to the 64K, 128K, or 256K
EPROMS of the future.

Why add any unnecessary delays?
To order now, or for more infor-
mation—contact your local Intel
distributor or sales office. Or, write
Intel Corporation, Literature
Department, 3065 Bowers Avenue,
Santa Clara, California 95051.

Or call (408) 987-8080.

*HMOS is a patented Intel process.

ntel delivers

SO utlons.

Euwrope: Intel |
Japan: Intel Japan, Tokyo United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics
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THE NEXT GREAT

Six years ago Biomation brought you
the first logic analyzer. Today we bring
you the industry’s broadest selection.
And there’s more on the way.

Keeping abreast of the latest technological
advances is half the battle these days. If you're
designing with digital logic — especially
microprocessors — you know how fast things
are changing.

The new demands of digital logic are what
Bill Moore, Biomation’s first chief engineer, had
inmind when he developed the logic analyzer,
back in '73. He called it a “glitch fixer,’
designed to track and unravel the mysterious
electronic glitches that plague digital
logic designs.

Bill Moore was named Man of the Year by
Electronics magazine for his invention.

We're proud of that. In fact, pride is a big part
of everything we do. It’s the secret ingre-
dient in each logic analyzer in our broad line.

Our other “secret ingredient” is good
hearing. We listen carefully to our customers.
Then design our products to meet your
needs. And we keep a finger on the pulse of
technology. So we can understand the
special demands it puts on you.

As a result, we've been first with each
important logic analyzer advance. For example,
when we developed “latch mode” we
gave you the capabilities to latch onto glitches —
random pulses — as narrow as 2 nano-
seconds in current models.




GLITCH FIXER.

Today our K100-D includes latch mode —
and much more. It’s the premier logic analyzer
for the most complex logic problems. It
combines built-in display, keyboard input, 16
channels (up to 32 with adapter) and 100
MHz sampling rate.

Not every application requires such a
powerful tool. To meet your special needs, we
can deliver seven models, with 8, 9, 16,

27 or 32 channels, sampling rates to 200 MHz
and memory lengths to 2048 words.

Which glitch fixer is best for your application?
Call us at (408) 988-6800 to discuss your
needs — or any time you need technical assist-
ance. Our application engineers are here
to help. For more information on our complete
line of logic analyzers, write for our catalog.

Write Gould Inc., Biomation Division,

4600 Old Ironsides Dr., Santa Clara, CA 95050.
And the next great

glitch fixer? One k!

thing you can be y

sure of. It —and

fun
the one afterit— %f" \“
will be wearing G\. H
our name. ““

== GOULD

An Electrical/Electronics Company
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Tektronix announces the




next generation of scopes.
The 7854.

————————
Solutions
atthe touch

of a button.
= ==—""—___]

ow Tektronix offers a new
measurement tool for those who depend
on oscilloscope measurements — the
7854. It is designed to improve measure-
ment quality yet simplify measurements.
Look at these features to see how you can
put its measuring power to work for you.

Digital storage.

Digital storage lets you view the same
node twice or compare waveforms with-
out bothering with waveform photogra-
phy or having to move probes and repeat
control adjustments. Digital storage im-
proves measurement quality, since reso-
lution is increased to .01 division. Av-
eraging improves measurement accuracy
on signals buried in noise. With digital
storage, you've got an open door to fast
waveform processing and more repeat-
able measurements.

Waveform processing.

At the touch of a button, waveform pro-
cessing gives you solutions for common
waveform measurements like rise time,
period, frequency, RMS, energy, mean,
max, and mid. Also, cursors aid in delta
time and delta voltage measurements.

Within seconds, you can obtain repeat-
able answers like rise time without hav-
ing to adjust position controls or deter-
mine the number of divisions between
points.
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:

WEM ACQUISITION
100 ¥ aoR c §

ERS CRT DISPLAY
[ H

3
o & &

MID

Keystroke programming.

Like a handheld programmable cal-
culator, the 7854 offers keystroke func-
tions for storing, organizing, and reduc-
ing data. You can program the scope to
acquire and monitor data without an
operator’s presence. You can even
tailormake special functions to avoid
manually repeating a series of keystrokes.

Copyright © 1979, Tektronix, Inc. All rights reserved. 827

GPIB.

The 7854’s GPIB interface provides ac-
cess to processing in external controllers
like the Tek 4050 Series. GPIB also allows
mass storage and coordination with other
instruments.

Part of the Plug-In Farnily

The 7854 is the newest member of
Tektronix’ well-respected 7000-Series
family of high performance scopes.
Featuring a real time bandwidth of 400
MHz, it's compatible with 7000-Series
plug-in units including differential
amplifiers, samplers, DVM’s, counter/
timers, logic and spectrum analyzers,
TDR’s, and others.

Put the 7854’s processing power to work
for you. For more information on this
new generation of oscilloscope from
Tektronix fill out the coupon below or
call your Tek Sales Engineer.

For the address of your nearest
Tektronix Field Office, contact:

USA Africa, Europe Asla, Australia, Canada,
Tektronix, Inc. Middle East Central & South America, Japan
PO. Box 1700 Tektronix Int'l, Inc. Tektronix, Inc.

Beaverton, OR97075  European Marketing Center — America'’s/Pacific

Phone: 503/644-0161  Postbox 827 PO. Bux 500

Telex: 910-467-8708
Cable: TEKTRONIX

1180 AV Amstelveen Beaverton, OR 97077
Telex: 910-467-8708

Cable: TEKTRONIX

The Netherlands
Telex: 18312

Tektronix

COMMITTED TO EXCELLENCE

Yes, ’'m interested in the new 7854.
Name

Company’s name

Title

Address

). ext

ot | Id like information on GPIB
systemns applications

§ ___ Please send me additional
information

— Please contact me for a
demonstration

The 7854 Oscilloscope brochure and

accompanying specifications folder provide

full details on this new instrument.




Editorial

A good place to start the counterattack

The drumbeat grows louder: the U. S.isin
danger of losing its preeminence as the world’s
leader in electronic technology and productivity.
There is no doubt that there is a growing
problem, but thus far solutions have been
mostly of the shoot-from-the-hip variety
generated by anger and frustration.

However, Leo Young, president of the

Institute of Electrical and Electronics Engineers,

has broached a plan that could be the first
controlled step toward an orderly countereffort.
Speaking last month at the IEEE 1980
Conference on U. S. Technological Policy,

a meeting subtitled “Global Competition in

the 1980s,” Young urged a “holistic, long-term
approach,” starting with a presidential
commission empaneled to study the engineering
profession as a whole. Such a study would
include the supply of engineers, the “quality
and scope” of their education, innovation

and productivity in industry, the professional
needs of engineers, and, perhaps most
important, “the possibility of a focal point

Working on America’s weaknesses

At the same meeting, Hans M. Mark, secretary
of the Air Force, lamented what he called a
general retreat in the U. S. during 1945-1970
from the intensive development and application
of new technology that characterized the
nation from 1860 through World War II.

“We had found a way to pass through the

gate to a world where the ‘quality of life’

would be enshrined as the highest good and

no entry fee would be required,” he says. In
the 1960s, Mark adds, the vogue words were
“service economy’’ and “post-industrial
society.” The inevitable result was a weakening
of America’s productive ability. Now, it is
time to “reindustrialize” the U. S. or become
what Prof. Amitai Etzioni of Columbia

24

for engineering in government — perhaps even
a cabinet-level position.”

Technology must be recognized as a national
priority, says Young, and after that, engineering
must receive the kind of special consideration
from the Federal government that is accorded
medicine, law, science and agriculture. A
White House request for an evaluation of
engineering and science education, due in
July from the Department of Education and
the National Science Foundation, is not
enough, Young says, for education is only
part of the problem. The White House is
expected to take no action on Young’s program
until it receives that evaluation [ Electronics,
May 8, p. 6].

Young’s initiative is an idea whose time
has come. He is on target when he says that
technology too often has been used as a
whipping boy, whereas “greatness will be
restored to this country only as engineers
transform the findings of scientists into
technological solutions.”

University characterizes as a ‘“‘siesta society” —
one in which basic productive industry gets
short shrift, with the result that nothing works
very well.

What must be done? Mark maintains that,
to make a conscious national effort at
technology development aimed at
reindustrialization and modernization of the
industrial plant, we first must start with
people: make it attractive for young Americans
to go into technical and engineering fields.
Then, we must lead with our traditional
technological strengths —aviation, electronics,
synthetics, and so on—while striving to
develop new ones where we have serious
problems. Young’s plan offers a good way.

Electronics /May 22, 1980



The chart below tells the whole story:

a standard “off-the-shelf” Schottky for
virtually every need in the 1 to 150 Amp,
20 to 60 Volt range . . . from one source!

To create this defmmve “Full Spectrum"
Line we developed 7 new series, each

Now you can avoid

characterized to effectively cover a
the added costs specific area of common usage.
and de|ays associated You'll find state-of-the-art low forward

) voltage devices for operation to 150°C (TJ)

with the purChase of and our proprietary “830" Process types

“ " . for operation to 175° C (TJ) with greater
selected SChOHky Rectifiers . . . current capability at high temperatures,

one-fifth the reverse leakage current, and

no voltage derating or thermal runaway.

We've put the whole story with specs and
part numbers into a new brochure. Send for
it or ask your IR Sales Office, Rep or
Distributor for a copy. “Full Spectrum
Schottkys are available through an IR
Distributor near you . . . NOW!

fC 7 Includes 12 new

12, 20 and 30 Amp
Dual Schottkys in
the TO-220 package!

b
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Manutacturing Subsidiaries, Sales Offices, Representatives, Agents and Distributors Throughout the World.
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VACTEC

_ CdS/CdSe
" LIGHT
DEPENDENT
RESISTORS.

VACTEC LDR'S are
photoconductive cells
responding to visible light Wy
proportional resistance \
change. A typical cell such
the VT833 will be >10MQ
under moonlight illuminatio:
and <1.0KQ in room light. |
Their small size, low cost, and
spectral range of 400-700nm

_ makes LDR’s an excellent

“ambient light sensor for
day/night threshold controls,
automatic brightness controls
for CRT terminals, TV sets,,
digital clocks, automotive, -’
and aircraft instrument
displays. Apply them as any
variable resistance.

VACTEC LDR's are useful for
udig gain controls, limiters,

gates and special effect
generators. With <lms attack
tiie and a few hundred ms
release time, cells are
‘resistive, non-polarized,

/ distortion and noise typically
.01% at 1 VAC. /

VACTEC LDR's are rated at
500 geak V for use in 115
and 230 VAC direct relay
controllers, SCR and triac
gating.

VACTEC LDR's come in five
ceramic and three hermetic
cases; 6 materials; wide range
of resistance levels to match
discrete, TTL and CMOS
circuits, For additional
information on these versatile
and low cost devices, request
Bulletin PCD-6.

VACTEC,
INC.
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Meetings

IEEE Computer Conference, NBS and
1EEE (Frances Nielsen, B-212 Tech-
nology Building, National Bureau of
Standards, Washington, D. C.
20234), NBS, Gaithersburg, Md.,
May 29.

North American Radio Science
Meeting and Antenna International
Symposium, IEEE et al. (1980
URSI/AP-S Meeting, Department
of Electrical Engineering, Laval
University, Quebec City, Quebec,
Canada G1K 7P4), Laval Universi-
ty, June 2-6.

14th Pulse Power Modulator Sympo-
sium, IEEE et al. (Palisades Institute
for Research Services, 201 Varick
St., New York, N.Y. 10014),
Orlando Marriott Inn, Orlando,
Fla., June 3-5.

Eradcom Hybrid Microcircuit Sym-
posium, U. S. Army Electronics Re-
search and Development Command
(Fort Monmouth, N. J. 07703), Fort
Monmouth, June 4-6.

29th Power Sources Conference,
U.S. Army Electronics Research
and Development Command (Fort
Monmouth, N.J. 07703) er al.,
Deauville Hotel, Atlantic City,
N. J., June 9-12.

Automated Testing for Electronics
Manufacturing Seminar/Exhibit,
Benwill Publishing Corp. (1050
Commonwealth Ave., Boston, Mass.
02215), John B. Hynes Veterans
Auditorium, Boston, June 16-18.

Automation for Safety International
Symposium, International Federa-
tion for Information Processing et al.
(ASSOPO 80, Studieadministrasjon-
en, The Norwegian Institute of
Technology, N-7034 Trondheim-
NTH, Norway), Norwegian Insti-
tute of Technology, Trondheim,
Norway, June 16-18.

First Annual Conference of the
National Computer Graphics Asso-
ciation Inc. (1129 20th St. N. W,
Suite 512, Washington, D. C.
20036), Sheraton National Hotel,
Arlington, Va., June 16-19.

1980 Power Electronics Specialists
Conference, IEEE, Dunfey Atlanta
Hotel, Atlanta, June 16-20.

International Microcomputers Mini-
computers Microprocessors/DATA-
coMM ’80 Conference, Industrial
and Scientific Conference Manage-
ment Inc. (222 W. Adams St., Chi-
cago, Ill. 60606), Palais des Exposi-
tions, Geneva, June 17-19,

19th Annual Technical Symposium,
Association for Computing Machin-
ery (1133 Avenue of the Americas,
New York, N.Y. 10036) and Na-
tional Bureau of Standards, NBS,
Gaithersburg, Md., June 19.

17th Design Automation Conference,
IEEE Computer Society et al., Radis-
son Hotel Downtown, Minneapolis,
Minn. June 23-25

38th Annual Device Research Con-
ference, 1EEE et al., Cornell Universi-
ty, Ithaca, N. Y., June 23-25.

11th International Quantum Elec-
tronics Conference 1980, IEEE er al.,
Sheraton-Boston Hotel, Boston,
June 23-26.

Conference on Precision Electromag-
netic Measurements—CPEM 1980,
IEEE et al., Stadthalle, Braun-
schweig, West Germany, June
23-27.

1BI World Conference on Transbord-
er Data Flow Policies, Intergovern-
mental Bureau for Informatics
(P. O. Box 10253, 00144 Rome, Ita-
ly), Auditorium della Tecnica, EUR,
Rome, June 23-27.

Short courses

Gordon Research Conferences (Alex-
ander M. Cruickshank, director,
University of Rhode Island, King-
ston, R. 1. 02881), Chemistry and
Physics of Microstructure Fabrica-
tion, Colby-Sawyer College, S. New
London, N.H., June 23-27, and
Metal-Insulator-Semiconductor Sys-
tems, Tilton School, Tilton, N. H.
July 21-25,
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Field test your
3870 design forunder $600.
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(\‘) Take that great 3870 single-
chip micro idea and make it a real
application. Or set up a one-shot
test quickly and economically. The
tools for this easy, fast, reliable
and easily duplicated design solu-
tion: Mostek’s EVAL-70™ and
the MK3874™

EVAL-70is our new single-board
microcomputer for program devel -
opment, debugging and emulation
of Mostek's entire 3870 family of
single-chip microcomputers.

Write and debug your program
in RAM using the powerful DDT-70
operating system. Use the 40-pin
emulator cable for real-time,

© 1979 Mostek Corp.
Electronics /May 22, 1980
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in-circuit
emulation of the "
3870, 3872 or 3876.

Software single step your

program for errors. To finish, load
the program into a 2716 EPROM
using the EVAL-70's on-board
PROM programmer.

MK3874 is our piggyback EPROM
single-chip microcomputer with
the same architectural features,
pinouts and I/0 lines as other 3870
family members. Using 24-pin
EPROMs, the 3874 can address 1K,
2K or 4K bytes of memory, for ideal
3870 family prototyping, testing
or low volume production.

Circle 27 on reader service card
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Take your programmed PROM
from the EVAL-70, insert it in
the 3874, put the 3874 in the target
socket and field test youridea.

An inexpensive yet powerful
combination: the EVAL-70 is $499;
an MK3874 without PROM is $92.

See both at your Mostek dis-
tributor. Or contact Mostek, 1215
West Crosby Road, Carrollton,
Texas 75006; phone 214/323-6000.
In Europe, Mostek Brussels;
phone 660.69.24.

MOSTEK.
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Siliconix VMOS ends

The Quad breakthrough



bipolar dominance

VMOS Quads are here with
volume economy.

Siliconix was first with Vertical MOS FET's back
in 1976. Ever since we introduced VMOS,

we've been providing designers with advanced
ways to control power. Today we're bringing

you a new way to control multiple currents —
economically. Introducing Siliconix VMOS Quad
power FETs. Our Quads are in volume pro-
duction, selling at volume prices and on distrib-
utor shelves today.

This is the news you've been waiting for if
you're still using bipolar drivers. Our new VMOS
Quads are ideally suited for the demands of
printer, line and memory drivers, lamp and relay
drives, in fact, most peripheral drive appli-
cations. Packing the performance of four VMOS
power FETs into one package, Quads provide
you with all the traditional VMOS benefits: faster
switching, high gain, high input impedance,
linear operation, a wide safe-operating-area,
paralleling without current hogging, and freedom
from secondary breakdown and thermal
runaway. In short, our new VMOS Quads
provide everything you expect from VMOS with
some important new advantages.

VQ1000 Specifications
| BVoDS 60 volts
14 PIN DIP 1D (on) 0.3 amps
1D (on) pulsed 1.0amps
#7!| Ros (on) 5.50hms
il t(on) t(off) 10ns
PD (max. total) 1.2 watts
Input Zener yes

Quads make production
economy automatic.

Because they are packaged in a standard 14-pin
DIP, VMOS Quads can be stuffed onto p.c.
boards using automatic insertion equipment.
This allows you to substantially reduce handling
Costs.

VMOS Quads multiply your savings.

When you use Siliconix VMOS Quads in place
of bipolars, you can eliminate predrivers and
the protective circuitry bipolars require. Your
designs become smaller, more economical and
space efficient. You use fewer parts so reliability
is higher. Moreover, since VMOS Quads are
simple one-stage power drivers, they’re ideal for
boosting the low current output of micro-
processors to higher voltages and currents.

Put VMOS Quad economy to
work for you.

For more information on VMOS Quads or any of
the Siliconix family of VMOS power FETs, dial
the Siliconix Hotline: (408) 496-6660. Or just
write “VMOS Quads” on one of your business
cards and send it to: Siliconix Inc., PO. Box 4777,
Dept. A, Santa Clara, CA 95054.

3 Siliconix

VMOS power FETs

In power economy
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SPMI Creates a Rosy
New Variety of Analog Switches

In the Linear Wonderland garden, one coat of
BIFET covers a Ilot of CMOS whitewash

B A
TR

In Lewis Carroll's Wonderland, no one was more
dreaded than the Queen. She dealt with anyone who
crossed her path by ordering their beheading. The gar-
deners on her croquet court (the Two, Five and Seven
from a deck of playing cards) were well aware of
the risks.

“Would you tell me please; said Alice, a little
timidly, “why you are painting those roses?”

Two began, in a low voice, “The fact is, Miss,
this here ought to have been a red rose tree and we

JOANY i
B bk
V17 :.'.,i’ ) '4_ a,'!A

© PMI1 1979

put a white one in by mistake. If the Queen was to

find out, we should all have our heads cut off’

In Linear Wonderland, engineers who pick their
analog switches from the CMOS tree are often tempted
to yell, “Off with their heads!, just as the Queen did
when she found out her red roses weren't really red.
What brings out the executioner instinct in every engi-
neer are the thorny problems with “ON" resistance and
voltage overload typical of CMOS analog switches.

When PMI decided to get into the analog switch



market, we were determined not to lose our heads. So
we looked at the best species of analog switches on the
market and decided engineers would find them more
attractive if they were grafted with PMI's proven
BIFET technology, the same process used in our prized
Multiplexer variety of circuits. It wasn’t just a cover-up
paint job, though; we started at the beginning and cre-
ated something new: a family of Quad BIFET analog
switches that fit the most popular CMOS pinouts but
are more rugged electronically than CMOS can ever be.

Consider PMI's SW01/02/03/04. They're Quad
BIFET analog switches with temperature-compensated
Ron coefficient (0.03%/°C), low Ron vs. voltage (~4%)
and a low absolute Ron (100Q maximum at 25°C).
That’s better performance than you get from CMOS, or
even from the other BIFET switches on the market. In
addition, you get low leakage (~0.2nA) and the
protection against blowout that is inherent with PMI's
BIFET technology.

ATTENTION DG201 USERS!

SW01/02/03/04 “ON" RESISTANCE VS. TEMPERATURE
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“15 TIMES LOWER THAN CMOS SWITCHES

We didn't stop there, however. We know that most
engineers are as forward-thinking as the White Queen
in Through the Looking Glass, who told Alice her favor-
ite things are those that happened the week after next.
We kept going and developed the 7510/7511 analog
switches which were designed to be pin-compatible
with the well-known CMOS AD7510/11. These also
eliminate the static discharge sensitivity in CMOS de-
vices, improve leakage currents over temperature by
two to five times, and there’s no need for pull-up re-
sistors to maintain TTL logic thresholds.

All in all, we think we've got the most beautiful
Analog Switch Tree anywhere in Linear Wonderland.
To prove it, we'd like you to use the coupon for your
“BLOOMIN’ SWITCH SAMPLE?”

You'lt find out that those CMOS guys don’t have
enough paint in their buckets to gloss over the advan-
tages of PMI's Quad BIFET analog switches. The next
time they try, you’ll know what to say.

“Off with their heads!”

If someone beat you to the coupon, write to us for
your sample. Or circle #199 for literature.

SW01 —Normally ON, no disable. (Pin compatible
to both DG201 and LF11201.)

SW02 —Normally OFF, no disable. (Pin compatible
to the LF11202.)

SW03 —Normally ON, with disable.

SW04 —Normally OFF, with disable.

SW7510 —Normally OFF. (Pin compatible with the
AD7510.)

SW7511 —Normally ON. (Pin compatible with the
AD7511)

Precision Monolithics, Incorporated
PMI 1500 Space Park Drive

® Santa Clara, California 95050

(408) 246-9222 TWX: 910-338-0528 Cable: MONO

In Europe contact:

Precision Monolithics, Incorporated
¢/o Bourns Ag

ZUGERSTRASSE 74, 6340 Baar, Switzerland
Phone: 042/33 33 33 Telex: 78722

Check the box for the “BLOOMIN’ SWITCH
SAMPLE” you'd like to have.

O SWO1 —Normally ON, no disable. (0 SWO2 — Normally OFF, no disable.
[0 SW03—Normally ON, with disable. [0 SWO04 —Normally OFF, with disable.
0 SW7510 - Normally OFF. O SW7511—Normally ON.

006200 O HI00 O LF120t O LFN1202

Mail to: Precision Monolithics, Inc., 1500 Space Park Drive,
Santa Clara, CA 95050

or: Precision Monolithics, Inc., ¢/0 Bourns Ag
Zugerstrasse 74, 6340 Baar, Switzerland

| am now using:

My name

Title

Company

Dept

Address

Phone ( )

5€5112



Our production LSl tester
won't put the squeeze

on your profits.

The cost of testing seems to be sky-
rocketing. Benchtops look cheap
enough until you start adding up
their program development and
hardware interface costs. And sys-
tems designed for both production
testing and engineering character-
ization force you to buy more than

you need. So already narrow profits |

are squeezed even more.

Take heart. Because we've got a
system specifically designed for
high volume, high throughput pro-
duction testing. It's called Sentinel™
and it comes complete with a sur-
prisingly low hardware cost and
virtually no software cost.

Sentinel is software-compatible
with our Sentry® systems. So you,
can avoid high program develop-
ment costs by using your Sentry
programs for production testing on
Sentinel. Which means you can get
on line fast and for less money.

Unlike hardware based bench-

Circle 32 on reader service card
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tops, Sentinel's general purpose
architecture lets you test a wide

variety of devices and technologies.

Simple peripheral chips. Complex
micro-processors. And just about
anything up to 64 pins.

For production throughput, Sen-
tinel is tough to beat. Its production-
oriented operating system mini-

| mizes test plan execution time. And

its dual-level comparators eliminate
the need for multiple passes on
functional tests.

So relieve your profit squeeze.
Look into Sentinel. Low cost hard-
ware. Proven software. And the
same worldwide field service team
that gives Sentry the highest uptime
record in the industry. Call us at
(408) 998-0123. Or write Fairchild
Test Systems Group, 1725 Technol-
ogy Drive, San Jose, California
95110.

FAIRCHILD

e ]
A Schlumberger Company

The
First Family
of ATE.




New conversion method
ups speed at which
DVM reads accurately

Programming aid
displays ‘keyboards’
for each decision

Automated tester
sets speed mark

Executives at Electro
see strong 1980
and healthy 1981

Signetics makes
ECL move with
Fairchild 100-K

Nixdorf buys
software flrm,
unvells computers

Electronics/May 22, 1980

Electronics newsletter

Hewlett-Packard Co.’s Loveland (Colo.) Instrument division is set to
introduce a new data-acquisition and -control unit that blankets applica-
tions from research to steel production. Called the 3497A, it features an
optional high-speed digital voltmeter. The meter uses a new multiple-slope
conversion technique that combines the speed of successive approximation
with the accuracy of dual-slope integration; the new technique will also be
used in other HP system DVMs. Adjustable for different integration times,
the 3497A’s DVM gives 50 readings per second with 5'-digit resolution
and 300 with 3'-digit resolution.

An aid to programmer productivity, in the form of a dedicated cathode-
ray-tube terminal system called Proteus, will debut soon. Developed by
Solid State Technology Inc. in Woburn, Mass., and the Massachusetts
Institute of Technology in Cambridge, Mass., Proteus can generate and
show on its screen specialized keyboardlike displays offering only the
inputs necessary for each operator decision. Programmers can design their
own keyboards on the screen, making individual symbols stand for whole
subroutines or programs.

Researchers at Lockheed Missile and Space Co.’s Microelectronics Center
in Sunnyvale, Calif., have put together an automated system for testing
large-scale integrated wafers with signals in the gigahertz range, an order
of magnitude above today’s commercial systems. Almost the entire system
has been built with off-the-shelf instruments.

A panel of industry chief executives and analysts predicts little important
deterioration in electronics industry sales through year-end and sees a
fairly healthy 1981 —though its members agree that hard forecasting
beyond about six months is risky. Such optimism runs counter to the
opinions of some analysts who predict a slowdown in the third or fourth
quarter of 1980. Meeting at Electro/80 in Boston, the group pointed to a
number of positive signs: strong overseas sales and markets opening or
expanding in digital communications, cable TV, automotive electronics,
and automatic test and military equipment.

Signetics Corp.’s Logic division, which has quietly built a multimillion-
dollar business by second-sourcing Motorola Semiconductor’s 10,000-gate
(10-K) MECL devices, is about to launch a new offensive into the
emitter-coupled-logic marketplace. Not only does the Sunnyvale, Calif.,
division plan to expand its 10-K emitter-coupled-logic offerings signifi-
cantly, but it will soon make its move into the 100,000-gate (100-K) ECL
arena by second-sourcing a majority of 100-K ECL parts offered by
Fairchild Camera and Instrument Corp.

Smaller computers with bigger software capabilities will be the key to most
user markets in the 1980s, according to Nixdorf Computer Corp. The
Burlington, Mass., firm hopes to strengthen its hand in these areas with its
acquisition of The Computer Software Co., a Richmond, Va., firm whose
billings hit $5 million in 1979, and with a spate of product introductions
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Slump causes
Motorola to sell
car radlo lines

Converter boards
offered by TRW
for evaluation

Systron-Donner and

34

English firm offer
response analyzer

Addenda

aimed at personal-computer users and small to medium-sized corporate
customers. Meanwhile, the parent firm, Nixdorf Computer AG of Pader-
born, West Germany, is making its long-expected entrance into the
mainframe business.

The auto and housing sales slumps are cutting into related electronics
industries in the Midwest, and the first sell-offs and layoffs have begun.
Motorola Inc. has sold most of its line of auto radios geared to the retail
aftermarket. The reasons: car sales are sharply lower and an expensive
retail inventory buildup stalled on high costs [Electronics, June 7, 1979,
p. 48]. The ARA Manufacturing Co., Dallas, bought the operation.
Meanwhile, the precipitous increase in mortgage rates has led to a near
halt in new-home sales, and Honeywell Inc.’s Residential Control Center
has laid off more than 100 workers in its various lines. Competitor Pittway
Corp. says that first-quarter revenues from its line of First Alert smoke
detectors and burglar alarms were down 26%, with profits off 52%.

TRW Inc.’s LSI Products division in El Segundo, Calif., is making available
evaluation boards of its popular monolithic 6-bit 30-MHz flash-type
analog-to-digital converter. By redesigning the TDC1007PCB evaluation
board for its high-speed 8-bit digital-to-analog converter, the division has
produced the TDC1014PCB 6-bit a-d converter evaluation board, which
will sell for $168 in 100-piece prices. The company also says that it could
conceivably have a 10-bit 10-MHz a-d flash converter within a year and
that the price of 6-bit 15-MHz a-d converters could drop to the $20 level
within three to four years. Meanwhile, TRW’s Defense and Space Systems
group is building a monolithic bipolar 10-bit 40-MHz a-d converter under
a defense contract.

SE Labs Ltd.’s Instrumentation division of Feltham, Middlesex, England,
and Systron-Donner Corp. of Concord, Calif., are bringing to market their
first joint product, the model 2450 frequency response analyzer. The
under-$20,000 unit provides virtually noise-free dynamic measurements
of a system’s transfer function in virtually any environment, performing
with a precision approaching that of $100,000 minicomputer-based sys-
tems.

Look for Texas Instruments Inc. to announce a version of its TMS 1000
4-bit single-chip microcomputer housing an 8-bit digital-to-analog con-
verter. . . . Beckman Instruments Inc. of Fullerton, Calif., will soon start
selling its hybrid 12-bit complementary-MOS digital-to-analog converters
through its distributors, the first time hybrid converters will be sold this
way. . . . Precision Monolithics Inc. of Santa Clara, Calif., has set up a
unit to custom-fabricate IC wafers. . . . TRW Electronics has formed a
division called TRW Array Processors in Sunnyvale, Calif., to make
high-speed digital array processing systems for commercial mar-
kets. . . . Digital Equipment Corp. and Intel Corp. will join Xerox Corp.
to develop Xerox’s Ethernet internal data-communications system for
business offices. DEC will provide transceivers, Intel the interface circuit-
ry, and Xerox the overall network design.
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SO YOU NEED ROM:s.
WHY STAND IN LINE
AT THE
SUPERMARKET?  jeoecdwmi

conductor com-
panies to schedule your ROM production among their RAMs and
EPROMs and Microprocessors.

Come to Electronic Arrays, with an N-channel silicon gate
fabrication facility 100% dedicated to ROMs. With sort and final
test 100% dedicated to ROMs. With in-house ROM program verifi-
cation and in-house mask making for fast-turn tooling . . . 100%
dedicated to ROMs!

Face it. When you specialize in one thing, you get very good
at it. And very fast. At EA, we think, live and breathe 8K, 16K and
32K ROM:s. Electronic Arrays, 550 East Middlefield Rd.,
Mountain View, CA 94043. (415) 964-4321; Philadelphia (215)
643-1447; Chicago (312) 858-8508.

ELECTRONIC ARRAYS.

THE HOUSE OF ROMs.

Ll — ———— — = ———
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MMI is committed to designing and delivering
the bipolar product you want. In volume. On time.

Continued leadership
in bipolar technology.

MMI has grown to
become a $65
million company
by consistently
designing and
delivering state-of-
the-art bipolar LSI
products. And now
we’re growing faster than ever.

Our tradition of excellence
began with the industry’s first 1K
PROM in 1971. This was followed
by the first 2K, 4K and 8K bipolar
PROMs, by the first fast 8x8
multiplier, and then the 15 MHz
FIFO. Our latest innovation is PAL™
programmable array logic, the LSI
circuit which allows you to program
your own logic on a chip.

And we’ll continue the tradition,
working hard in the future to
develop products which are denser,
faster and more economical . . . the
products you want!

Delivery that keeps pace with our
designs.

MMI has made a commitment to
deliver large volumes of bipolar
products. We currently ship—and
will continue to ship—more bipolar
PROMs than anyone else in the
world.

Our annual output has tripled
during the last twelve months.

MMI was the first
to install a 4-inch
bipolar wafer fab
line. And we will
expand that line’s
capacity by another
80% before the end
of 1980. At the
same time, we have
begun converting
our 3-inch line to 4 inches and will
double its output by mid-1981. We
have also broken ground on a new
assembly facility and expect it to
be operational by September of
this year. Over the next few years
we’ll spend 15-20% of every sales
dollar on facilities and equipment
to assure you volume delivery of
MMTI’s bipolar LSI.

Let us prove it.

Send for a specially prepared
report which details MMI’s engi-
neering and production capability
and outlines our extensive line of
digital bipolar LSI products. Please
address your requests to Applica-
tions Department, Monolithic
Memories, Inc., 1165 E. Arques
Ave., Sunnyvale, California 94086.

Monolithic
Memories
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People are switching to Boschert

3T-12AP || N

3T-5AN

because only Boschert offers a totally new concept
in power regulation: 3T switching regulators.

Boschert 3T switching
regulators can completely
change the way you think
about power regulation. See
for yourself by answering
true or false:

In a switching power regulator,
input-output voltage differ-
entials must be kept low.

False. With Boschert 3Ts, you
can start with 10 to 40 volts

and get 4.5 to 30 volts out,
without a power penalty.

To get negative voltage out,
you need negative voltage in.

False. Our 3T-5AN lets you

take positive dc in and produce
negative dc out.

Regulation is inherently inef-
ficient.

False for 3Ts. They offer
70-90% efficiency over the
entire operating range.

The magnitude of output
voltage must be lower than the
input.

Circle 38 on reader service card

False. Our 3T-5AN lets you
set the output magnitude less
than, equal to or greater than
your input voltage.

[ [ 3T12AP [ 3T5AN |
Input +10to +40 |+10 to + 40 |
| Voltage volts

Output +45t0+30 |—-4.5t0 — 30
!b“ggg volts

Output Oto 12 0to 5 amperes
Current

Efficiency | 70-90% 70-90%
Output voltage and current limits are
|adjustable.

Multiple output voltages re-

quire multiple tap transformers.

False. All 3T regulators
can be powered from the same
dc source.

Designing for a wide line
voltage range means wasted
power at normal line. False.
Efficiency is virtually inde-
pendent of the transformed
line voltage input to 3Ts.

Battery backup of multiple
voltages requires multiple bat-

teries or a special UPS design.

False. You can backup the
input to multiple 3Ts, using
one standard battery.

With Boschert 3Ts, you can
build better power supplies,
build battery backup or single-
battery multiple-voltage
systems, even add extra
voltages to an existing system
without redesigning your
supply. You see? Boschert 3Ts
have already changed your
ideas about power regulation.
We've got 3Ts in stock, in
volume, so you can put your
ideas into practice today.

For more information, contact
your Boschert representa-
tive or write us: Boschert Inc.,

ﬂ :4 Saénta ’I‘rinlitaCA
\\w 54358, 0x phon
\\\\ “%“\Q‘ (408) 732-2440.

“SEE QUR BOOTH AT THE NCC SHOW #2659-61"
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Significant developments in technology and business

Three-chip mainframe
to accompany other
Intel processors

by John G. Posa, Solid State, and Richard Comerford, Measurement Editor

Advance announcements
herald 32-bit computer
on three chips with
object-based architecture

Due for unveiling by Intel Corp., per-
haps by year-end, is what amounts to
a mainframe computer on silicon.
The 32-bit three-chip machine joins
a raft of new processors and
board-level, development-system,
and software-support products that
the Santa Clara, Calif., company is
announcing well in advance.

The announcements are part of a
bold marketing scheme aimed at bol-
stering Intel’s position in the high-
performance microprocessor race.
They reflect the company’s vow to
develop software-intensive machines
[Electronics, Feb. 28, p.89] to sim-
plify program writing for the com-
plex functions these processors will
be called upon to perform.

The three chips that will make up
the iIAPX 432 silicon mainframe will
be an interface processor, a data pro-
cessor, and a storage module (see
figure). Housed in 64-pin quad in-
line packages, these very large-scale
integrated circuits may feature as
many as 120,000 transistors per chip
and geometries as tiny as 0.5
micrometer.

Architecture. The 432’s architec-
tural philosophy, with a computa-
tional style markedly different from
ordinary microprocessors, was dis-
cussed earlier this month at the sev-
enth annual Symposium on Comput-
er Architecture in La Baule, France.
“Our structure is based on objects
rather than actions—on the ‘what’
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[like an array of data] rather than
the ‘how’ [like move or add opera-
tions],” explains Justin R. Rattner,
principal engineer for Intel’s Special
Systems operation in Aloha, Ore.

The approach is somewhat like
that of IBM’s System/38 [Electronics,
March 15, 1979 p. 101]. In effect,
the hardware embodies an under-
standing of the types of operations
that can be associated with differing
data structures (the objects) and
thus relieves programmers of spell-
ing out these operations.

To manipulate these objects, Intel

has given the machine two instruc-
tion sets. Both are based on high-
level languages with extensive data
structures: one is Pascal, and the
other is Pascal-based Ada. The
architecture and language combina-
tion provides a framework wherein
“software design methodology comes
along for free,” says Rattner.

16-bit arena. By 1981, Intel also
will introduce three other new
microprocessors: the iAPX 188 and
186 are 16-bit chips and the iAPX
286 has 32-bit attributes. (Also, the
8086 and 8088 microprocessors have

LOCAL
STORAGE

iAPX 86, 88, 186, 188,
OR INPUT/OUTPUT
PROCESSOR

PERIPHERAL
CONTROLLER

SUBSYSTEM BUS OR MULTIBUS

) |

!

INTERRUPT-ORIVEN

INPUT/QUTPUT
PROCESSING
IAPX 432 |
. INTERFACE
PROCESSOR

MESSAGE-ORIVEN

1

iAPX 432
. STORAGE
MOOQULE

PROCESSOR-MEMORY INTERCONNECTION

OATA PROCESSING

l

1

iAPX 432
0ATA
PROCESSOR

Step up. Intel’'s three-chip 32-bit microprocessor, the IAPX 432, integrates high-level-
language and operating-system functions into a new architecture.
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been renamed the iAPX 86 and
iAPX 88). Unlike the iAPX 432
chips, these ICs are emerging from
Santa Clara—not Aloha—and their
instruction sets will be compatible
with the iIAPX 86’s.

The iAPX 286 will offer five times
the performance of a standard iAPX
86. Moving into the territory of
much larger machines, it will sup-
port 10 to 200 tasks in multipro-
gramming environments and will
address a 16-megabyte physical or a
1-gigabyte virtual space through on-
chip memory-management and pro-
tection logic.

Positions. The iAPX 188 will have
a multiplexed 8-bit bus to provide an
upgrade path for 8085 and iAPX 88
users. The iAPX 186, with its 16-bit
interface, is targeted as a higher-
performance iAPX 86 replacement.

Like the 432, these three proces-
sors take another bite out of software
development costs because they will
have access to kernel functions for
an integrated operating system.
These functions, which will first be
offered in firmware for connection to
a high-speed local bus, will create
tasks, send messages, wait for sema-
phores, and so on.

Hot on the heels of its 8085A-
2-based Intellec series 11 develop-
ment system and mainframe link
(Electronics, April 10, p. 165] comes
the unveiling of the speedier 16-bit
iAPX 86-based series 111, which will
support Pascal-86 and Fortran-86,
both due later this year. In addition,
Intel has opened up plans for a net-
work that will use its present and
future development systems in the
form of a disk- and file-sharing sys-
tem, D/FSS, due by year-end.

Network. D/FSS lets several users
at different stations gain access to
large programs. At the hub of the
network is a central node and mass
storage facility to which eight sta-
tions can be connected.

Any Intel development system—
from the model 800 to the series
II1 —may be connected to or discon-
nected from the network without
logically or physically interfering
with it. A model 240 or 245 hard-
disk unit can be converted to a cen-
tral node with an upgrade package.
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Intelligent office telecommunications switch
handles data and voice simultaneously

Bringing the fully integrated auto-
mated office a step closer, Exxon
affiliate InteCom Inc. is unveiling a
combined private-automated-
branch-exchange telephone switch
and a local data network. Its inte-
grated business exchange, or IBX,
will handle voice and data communi-
cations simultaneously, and it will
perform protocol translation be-
tween the often incompatible pieces
of automated office equipment.

Thus IBX promises to tie together
telephones, word-processing units,
computers, and facsimile and other
office equipment. “We want to be
the common intrabuilding channel
for all kinds of information,” says C.
Michael Bowen, president of the

Dallas company. “It gets rid of mul-
tiple wiring systems.”

It is also another approach to the
local network concept [Electronics,
May 8, p. 40]. What’s more, IBX will
link its network with common carri-
ers—analog or digital—for interfa-
cility communications.

Switch. To accomplish this, Inte-
Com has built a multiprocessor all-
digital switch that performs a combi-
nation of functions not available in a
single system today, Bowen says.
Twin 32-bit minicomputers from
Perkin-Elmer’s Data Systems group
equipped with up to 4 megabytes of
main memory each and two 10-
megabyte disks form its heart.

To this master control unit are

INTEGRATED TERMINAL

I

EQUIPMENT
RS-232 OR
ami 3500 | "Rsis | piciTaL
T 1 ™ FACSIMILE
SWITCHING CODECS | PoRT AT
PARTITION UPTO
NO.1 DIGITIZES  B*b/
OUAL FIBER-OPTIC LINK e VOICE
(UPTO 1 MILE LONG) Twinzso [
micro: | : CATHODE:
\ PROCESSORS - RAY-TUBE
TERMINAL
B " WORD-
b= L - PROCESSING
= TWISTED PAIR (UP TO DEVICE
MASTER CONTROL [ 2,500 FEET LONG)
U =
(BASEgg gllngWlN R
y | SWITCHING
MINICOMPUTERS) [~ AU ==
- NO. 15 TERMINAL
- uPT016 [
«—-| PARTITIONS | * UP 70 256 LINES PER PARTITION
PERSYSTEM} | -
| OPTICAL
- > CHARACTER
RECOG-
SWITCHING NITION
PARTITION
NO. 16

TO ANALOG OR O1GITAL COMMON CARRIERS
(CAN ATTACH TO ANY SWITCHING PARTITION)

Redundant switching. With redundancy throughout for reliability, the 1Bx integrated business
exchange from Exxon’s InteCom simultaneously handles digitized voice and data signals.
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connected as many as 16 switching
partitions, each of which can handle
256 lines. Each switching partition is
built around two Z80 microproces-
sors from sister affiliate Zilog.

Instead of a conventional analog
telephone, InteCom provides what it
calls integrated terminal equip-
ment—a tone-dialing phone that
includes American Microsystems
Inc.’s 3501/2 coder-decoder chips to
digitize voice, an RS-232-C or RS-
449 port to permit data-terminal
attachment, and a controller that
multiplexes the two signals onto a
twisted-pair wire. The voice becomes
a 64-kilobit-per-second signal and
the data terminal can simultaneously
operate synchronously or asynchro-
nously at rates up to 56 Kb/s, leav-
ing room on the 128-kb/s line for 8
Kb/s of control signals.

For voice switching, the IBX acts
just like a PABX switch, performing
intrafacility switching with uniform
alternate routing and queueing, call-
detail recording, and other sophisti-
cated functions. But its data-switch-
ing capabilities set it apart.

Data switch. The master control
unit maintains a directory of all the
equipment attached to its extensions
and their characteristics. For incom-
patible equipment, IBX uses packet
switching techniques and performs
protocol and format translation.
Bowen will not say what protocols
will be handled, however, until first
systems are ready for shipping early
next year.

The company is the latest of a
growing number of firms making
electronic office equipment that are
financed by Exxon Corp.’s Exxon
Enterprises. These companies in-
clude facsimile maker Quip System,
word-processing company Vydec,
electronic typewriter producer Qyx,
microprocessor manufacturer Zilog,
and a host of others [Electronics,
April 27, 1978, p. 88]. However, IBX
is not limited to linking the products
of the coaffiliate firms.

The InteCom offering will face
competition from established PABX
manufacturers that are adding data-
handling capabilities. Rolm Corp.
competes with its smaller 500 line
Computerized Branch Exchange,
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NCR goes desktop

Shrinking the minimum size and
price of its -8100 line of small-
business computers, NCR Corp. is
unveiling a new entry-level model,
the 1-8140. The desktop unit inte-
grates the display with the micropro-
cessor-based central processing unit
that includes from 64 to 128 kilo-
bytes of main memory. A separate
cabinet holds two floppy-disk drives
with as much as 4 megabytes of
storage, and a 70-line-per minute
matrix printer is also available,
according to the company.

The unit is programmable in ANSI-
standard Cobol or Basic, and op-
tional software lets the unit simulate
the popular NCR 299 accounting
computer. Prices for the unit start at
$15,255, making it competitive with
units like IBM Corp.’s desktop 5100
family. -Anthony Durniak

and the Business Communications
group of Northern Telecom Systems
Inc. markets its digital SL-1 that can
handle up to several thousand lines.
But Bowen is confident that the IBX
has a unique combination of features
that will make it attractive even at
its steep $500,000 to $4 million price
range.

InteCom will also get a jump on
future competition, says Dale Kut-
nick, director of research at the Bos-
ton-based Yankee group. “AT&T is
developing a competitive product
code-named Antelope, but that’s at
least two or three years away, and |
suspect it will be at least two years
before IBM enters this market,” he
reports. -Anthony Durniak

Memorles

4-Mb bubbles face
propagation hurdle

A double-barreled bubble-memory
development effort by Rockwell In-
ternational Corp. aims straight at
the major hurdle confronting the
next generation of 4-megabit chips:
can the familiar chevron-shaped
propagation patterns be used, or will

it be necessary to go to the more
compact contiguous-disk pattern?

Rockwell’s Anaheim, Calif., elec-
tronics research center is working on
4-Mb bubble chips using both
approaches. It has a complete chev-
ron chip, made with conventional
lithographic techniques, and it is
well on its way to fashioning a part
with an ion-implanted contiguous-
disk pattern.

Chevron. The 1.5-by-1.5-centi-
meter completed chip has bubbles |
micrometer in diameter, so the gap
between the Permalloy chevrons—
the minimum lithographic feature—
must be between 0.5 and 0.67 um.
Rockwell is achieving its submi-
crometer dimensions with contact
lithography.

The chevron chip uses a ma-
jor/minor loop configuration much
like those used in 256-K and 1-Mb
bubble chips. The 6-by-6-um minor
loops are C-shaped, rather than sim-
ple elipses, facilitating the use of
swap gates to move the bubbles from
the storage minor loops into the
sensing major loop. The design rep-
resents Rockwell’s incorporation of
the swap-gate transfer used by other
bubble memory makers; the compa-
ny has been limited to the block-
replicate method. To synchronize
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Follow the loop. In its 4-megabit bubble-memory design with Permalloy chevron propaga-
tion, Rockwell is using a major/minor loop configuration with C-shaped minor loops.

serial operation, the major loop and
the minor loops (see figure) hold
identical numbers of bits—8,146—
says lIsoris S. Gergis, principal
designer on the project. Operating at
150 kilohertz at room temperature,
it has a performance comparable
with that of Rockwell’s 1-Mb bubble.

Contiguous disk. However, achiev-
ing the required fine features by con-
tact lithography may prove to be a
stumbling block in production. So
Rockwell and other bubble memory
makers are looking at contiguous-
disk propagation patterns, even
though they are laid down by the
much trickier ion implantation.

Because the propagation pattern is
one contiguous track, there is no
need to achieve the extremely fine
minimum dimension that forms the
gaps between chevrons. Also, the
lack of gaps means that densities can
be greater.

Rockwell has completed the minor
loops of its contiguous-disk memory
and is aiming for a 1.3-by-1.2-cm
chip with 8-um periods (the length
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of the basic element in the propaga-
tion pattern). The minimum feature
size is 2 um, and the minor loops are
G-shaped.

The researchers are working on a
two-way switch to move bubbles
between major and minor loops,
since bubbles can move in either
direction in contiguous-disk layouts.
They also are devising hairpin loop
conductors to stretch the bubbles for
sensing.

Others. As with 1-Mb bubbles, the
company appears well ahead of its
competitors on the development
trail. But when it came to 1-Mb pro-
duction, Rockwell was overtaken by
its rivals; in fact the company does
not sell a part bigger than 256 K.

Other companies acknowledge
Rockwell’s head start but say they
are coming on strong themselves.
“I'm sure everybody is working on
one,” observes James Cunningham,
director of National Semiconductor
Corp.’s bubble program. His firm is
likely to have 4-Mb engineering sam-
ples employing chevron propagation

later this year, but he is not sure “we
will tell the world about them.”

At Intel Magnetics Inc., first into
1-Mb production, vice president and
general manager Richmond P. Clo-
ver would advance no timetable for
the next generation. But he did say
he sees no trouble in scaling the Intel
Corp. subsidiary’s 1-Mb part to high-
er densities, with some changes in
loop lengths and dimensions.

The probability of a 4-Mb part “is
pretty good . . . in a two-to-three-
year time frame,” observes H. Dean
Toombs, the Texas Instruments vice
president for bubble operations. He
thinks it may work to build the parts
with present technology by going to
smaller geometries or by using such
density improvements as folded
loops—and TI is working on such
advances. -Larry Waller

Displays

Atoms add luster to
electroluminescence

From a small Finnish research labo-
ratory comes a thin-film deposition
technique that promises to improve
significantly the luminance of elec-
troluminescent displays. Known as
atomic-layer epitaxy, it deposits
thin-film materials atom by atom,
instead of at the coarser nucleated-
structure level.

Attendees at the Society for Infor-
mation Display’s recent internation-
al symposium in San Diego, Calif.,
heard the method described by Tuo-
mo Suntola and his associates at Oy
Lohja Ab, an Espoo, Finland,
research organization. Their ap-
proach immediately attracted the
attention of leading researchers.

Brighter. The relatively low lumi-
nance of electroluminescent materi-
als has restricted their use to some
flat-panel displays, but interest pe-
sists in them because of their inher-
ently low cost. Suntola reports mak-
ing a display with a luminance of
about 1,500 candelas per square
meter when driven at about 85 volts
root-mean-square and 10 kilohertz.
Under roughly comparable drive
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A few of our customers say
Abbott MIL Spec power supplies
are 99% perfect.

The others say only 98%. For almost fifteen years 100 VDC, current levels from 0.3 to 20 amps

we have maintained a customer failure rate of Our “C" family of 28V DC to DC converters and

2% for our “C; “S" and “W" MIL Spec power our “S" family of 28V to 400 Hz inverters come in

supplies. That's tried and true proof of reliability package sizes as small as 2¥8" x 32" x 312"

in the field. and meet the requirements of eleven separate
Our Model “W" family of 400 Hz to DC power MIL Specs.

supplies is a standard throughout the world for For reliability, call Abbott. For delivery, call

critical military and aerospace applications. Abbott. For additional information, write or

They're available with output voltages from 5 to call Abbott See EEM or GOLD BOOK power supply sections

abbott transistorl
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conditions, conventional electrolumi-
nescent panels give off about 500
candelas/m?, so for adequate bright-
ness they must be driven at much
higher voltages or frequencies.

The other major problem with
electroluminescent materials is sus-
ceptibility to voltage breakdown.
Suntola expects that atomic layer
epitaxy will reduce this sensitivity
because it creates a thin film with
fewer pinholes.

As with conventional electrolumi-
nescent techniques, the objective is
to coat a glass substrate with a thin
film of material that emits light
when subjected to an electric field.
The Finnish technique uses a typical
material, zinc sulfide doped with
manganese, but deposits it in much
finer layers, as the figure shows.

A zinc vapor encounters a glass
substrate containing an aluminum-
oxide insulating layer, so that oxy-
gen-zinc chemical bonds are formed
(a). The substrate’s temperature is
kept high enough to prevent any zinc
from condensing above this mona-
tomic layer (b).

Then a sulfide vapor is applied
and another monatomic layer
formed by a zinc-sulfide bond is
built up (c). Again, the substrate’s
heat lets only one layer be formed
(d). These steps repeat until the
desired ZnS layer is formed, typi-
cally 3,000 angstroms thick.
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Fine deposition. For electroluminescence,
oxygen surface atoms and a zinc vapor com-
bine (a); the excess Zn is swept away (b);
the Zn surface and a sulfide vapor combine
(c); the excess S, vapor is swept away (d);
and the process continues (e) until a ZnS
layer of the desired thickness is achieved.

Alternatively, the ZnS can be
derived from compound vapors laid
down in the same manner. For
example, zinc-chloride and hydro-
gen-sulfide vapor layers can be alter-
nated, reacting to produce ZnS.

The secret behind the new process
is the deposition equipment, but
Suntola refused to release details at
the symposium. He did say that,
though the equipment is somewhat
complex, it works in a low vacuum.

He also said that the equipment
for each process step can handle
larger substrates than with conven-
tional thin-film deposition. Thus,
although total processing time is
longer, the throughput is at least as
good, he claims. -Roger Allan

Personal computers

Apple turns pro
to aid professionals

Originally conceived as consumer
products, microprocessor-based per-
sonal computers are positioning
themselves as professional tools serv-
ing accountants, stockbrokers, very
small businesses, and even engineers.
It is not surprising then that the
industry leaders are adding sophisti-
cated options to their existing ma-
chines or unveiling entirely new

models to address these users.

This week’s National Computer
Conference, for instance, is seeing
the unveiling of Apple Computer
Inc.’s Apple 111, designed around the
2-megahertz 6520A microprocessor,
rather than the 1-MHz 6502 in the
Apple II. “It is not intended to
replace the Apple 11, but is the next
step in computing power,” notes
Apple I11 product marketing manag-
er Don Bryson.

Features. As well as the speed
hikes, Apple 111 also offers 96 kilo-
bytes of random-access memory,
with expansion to 128 kilobytes pos-
sible, where the Apple II has just 48
kilobytes. The new model adds as
standard features a built-in 143-kilo-
byte mini-floppy-disk drive, a 13-
key numeric keypad, and two printer
interfaces, and it doubles the display
size to 80 characters per line. It can
emulate the older unit, however, to
preserve the software base.

Along with this hardware, the
Cupertino, Calif., company has add-
ed a new operating system that han-
dles the memory management for
the new larger memory and has file-
management capabilities required by
the applications’ software packages.
Also, it is partitioned so that soft-
ware drivers for the peripherals are
separate—a construction that facili-
tates adding peripherals to the sys-
tem since the operating system does
not have to be changed.

Offerings. Initially, the Apple III
will be offered only in two packages.
The first is an information analyst
package, available in July, that costs
$4,400 without a printer and in-
cludes Visicalc III, an updated ver-
sion of the popular Visicalc 11 chart-
based mathematics and analytical
mathematics software package writ-
ten by Personal Software Inc. of
Sunnyvale, Calif.

Visicalc 111 now features a data-
interchange format, which can save
the user’s data on a diskette and then
load it back. “A whole family of
programs can operate on the same
data,” says Daniel Flystra, president
of Personal Software.

Apple’s second package is a word-
processing configuration that will
include a second floppy disk and
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to your company’s letterhead |
\ with your name, title and
/ mailing address. Send to: l
Solid State Scientific, |
/ Montgomeryville, PA 18936
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I'd like a free evaluation sample;

/ call me at._ . EI5122 |
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But why a CMOS ROM? The SCM5316
from Solid State Scientific is an ideal low
power replacement for standard 2316
NMOS ROMs and 2716/2516 EPROMs. It is
a 16k static CMOS ROM organized in a

2048x8 configuration.
The SCM5316 can replace the following parts:
3 EPROMs ~ CMOSROMs  NMOSROMs
2716127A16 1833 {2} 231612616
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SCM5316 could mean a power savings of up to 90%
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supply. Since the CMOS SCM5316 is energy efficient, it
runs cool and thermal dissipation is negligible. Of course
this provides added reliability inherent in energy efficient
ICs. The reliability found in our ICs matches Solid State
Scientific’'s commitment to reliable and on time deliveries.

Want to know more? Send in the above coupon or call

Solid State Scientific today at 215 855-8400.
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N~ Solid State Scientific

] Montgomeryville, PA 18936 / 215 855-8400
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New pro. The just introduced Apple Ill is an
example of the upscale growth of personal
computers into the category of professional
tools by the addition of computing power.

either a thermal printer for a $5,400
system price or a letter-quality print-
er for $7,800 total. First deliveries
will be in September.

Packages. Apple’s competitors
are also closing in on the word-
processing and information-analysis
market. Commodore Business Ma-
chines Inc., which in March unveiled
a new business-oriented desktop
computer, is announcing its Word-
pro-IV word-processing package at
NcC. It costs $300 separately and
will also come with a 32-kilobyte Pet
computer, 250 kilobytes of dual
mini-floppy disks, and an impact
printer for about $3,500. Commo-
dore’s minimum word processing
system costs about $2,500.

Earlier this year, Tandy Corp., the
volume leader, announced its Scrip-
sit word-processing package for the
TRS-80 Model I. The user can buy a
word processing package with print-
er for about $3,300.

Commodore also is announcing a
Visicalc package for its Pet comput-
ers at NCC. Tandy and Atari will
follow suit this quarter.

46

At stake is a worldwide market
estimated by International Data
Corp. to be $1.1 billion and growing
at a compound annual rate of 30%—
enough to make it reach $4.35 bil-
lion by 1985. The Waltham, Mass.,
market research firm notes that
business and professional users ac-
count for by far the largest portion.
They already buy 47% of the units
sold in the U.S. and will purchase
67% by 1985. -Martin Marshall

Components

New cutting angle
keeps crystal caim

Entering full production at Hewlett-
Packard Co. is an oscillator with a
doubly rotated, stress-compensated
quartz crystal. The new crystal
greatly improves the temperature
stability and warmup time of such
oscillators, which are typically used
in test instruments and in communi-
cations and navigation gear.

The improved characteristics of
the SC-cut crystal come from cut-
ting it at the angle obtained by pre-
cisely rotating the master crystal
twice, once about its X axis (angle
6) and once about its Z axis (angle
¢). Single-rotation cuts, such as the

familiar AT and BT cuts, are sensi-
tive to small rapid changes in tem-
perature that occur without extreme-
ly tight control of oven temperature.

Compensation. These changes set
up thermal gradients that stress the
crystal, shifting its resonant frequen-
cy. Rotating the crystal through a
second angle compensates for exter-
nal stress (hence the SC designa-
tion), as well as for rapid tempera-
ture changes.

The double rotation means that
the cut crystals have a lattice orien-
tation with a zero elastic constant,
which internally compensates for
any thermal stress. Thus, at 55°
+0.8°C, the frequency shift experi-
enced by SC crystals is less than 1
part in 10%, an improvement of 10 to
40 times over other crystal cuts (see
figure).

Development. About half of the
four-year development time was
spent in defining the crystal orienta-
tion and geometry, says Charles
Adams, production engineer for HP’s
crystal products. “The SC crystal’s
characteristics are approximately 10
to 20 times more sensitive to angular
tolerance than the usual AT or BT
cut,” he explains. “Then too, getting
[the final contour] right moves out
the spurious response.” The Santa
Clara, Calif., company cuts the crys-
tal with typical angles of 34° (6 and
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Stable crystal. A double rotation before cutting oscillator crystals gives the SC-cut lattice
orientation that compensates for thermal stresses, which can affect frequency stability.
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Precision Resistance Ratios
from Caddock .........

Caddock’s Type T912
Precision Resistor Network
is the cost-effective
replacement for discrete
resistor sets.

The ratio characteristics of these high-stability resistor net-
works make them ideal for applications in precision amplifier
circuits, voltage reference circuits and precision bridge circuits.

¢ Ratio Tolerances from +0.1% to +0.01%.

+ Ratio Temperature Coefficients of 10 PPM/°C,
5 PPM/°C or 2 PPM/°C.
* Ratio Stability of Resistance

at Full Load for 2000 Hours
within +0.01%.

Type T912

Tetrinox™ — Caddock’s unique
high-resistance film — provides
resistance values from 5 kohm to
2 Megohms in this package size.

Custom models with unequal
values can provide resistance
ratios as high as 250:1 and
values from 1 kohm to 2 Megohms.

The standard models of Type T912 resistor pairs and Type
T914 resistor quads can be delivered in prototype and production
quantities from stock to within 6 weeks ARO.

For additional technical information — and immediate con-
firmation of price and delivery on initial quantities — call or write
directly to:

Caddock Electronics, Inc.,
3127 Chicago Ave., Riverside, Calif. 92507
Tel: (714) 683-5361

CADDOCK

HIGH PERFORMANCE FILM RESISTORS

and more!

In addition to the Type T912 and
Type T914 Precision Resistor Networks
shown here, Caddock Electronics is
in volume production on many other
types of precision discrete resistors
and resistor networks:

To receive complete technical
information on all of these high
stability precision resistors, call or write
directly to the applications engineering
group at Caddock Electronics, Inc.

HIGH PERFORMANCE FILM RESISTORS

For type T912 and T914 data circle 46

For Caddocks General Catalog circle 47
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22° (¢), finishing it to a planoconvex
contour.

The remainder of the development
time went to devising and perfecting
special production equipment. HP
uses the crystals in its new 10811
plug-in oscillator that can be substi-
tuted for the earlier 10544, which
employed a single-rotation crystal.

Warmup. In addition to reducing
the temperature sensitivity of the
new oscillator, the crystal’s thermal
transient characteristics reduce its
warmup time. Whereas the 10544’s
crystal oscillates about a nominal
frequency during warmup and takes
about 20 minutes to settle to within
specification, the new oscillator ap-
proaches the nominal frequenc
asymptotically, thereby taking only
10 minutes to stabilize in spec.

The improvement in temperature
performance is not due to the crystal
alone; HP has also redesigned the
oven that keeps the crystal at its
55°C operating temperature. The
oven’s gain—or change in ambient
temperature versus change in crystal
temperature—has been increased
from about 300 to over 1,000 by
switching to aluminum from copper
for the oven cavity and lid for the
former’s lower thermal capacitance.

In addition, changes in oven
design cut the overall power con-
sumption of the new unit by more
than half, from 4.5 to about 2 watts.
The earlier unit used a resistive heat-
er controlled by an external transis-
tor in which almost half the consum-
ed power was wasted. In the 10811,
two Darlington transistors serve both
to heat and control the oven, more
than doubling its efficiency, the firm
says. -Richard W. Comerford

Communications

Codec filter chip
jumps ahead of pack

As integrated-circuit makers push
into telecommunications applica-
tions, they are finding new ways to
exercise their expertise at putting
systems on chip. A case in point is
Motorola’s new 14413 switcheq-

48

News briefs

Shockley receives IEEE award

William Shockley, coinventor of the transistor with John Bardeen and Walter
H. Brattain, received the Institute of Electrical and Electronics Engineers
medal of honor in a ceremony preceding Electro/80 last week in Boston.
Bardeen received the IEEE's medal of honor in 1971. Other 1980 awards
included: the Alexander Graham Bell medal to Richard R. Hough, executive
vice president of American Telephone and Telegraph Co.; the Edison medal
to Robert Adler, director of research for Extel Corp.; the founders’ medal to
Simon Ramo, vice chairman of the board of TRW Inc.; the Frederik Philips
award to William M. Webster, vice president of RCA Laboratories; and the
education medal to Aldert van der Ziel, electrical engineering professor at the
University of Minnesota.

IBM expands entry-level 4331 mainframe

Neatly filling the gap between its latest entry-level model 4331 and medium-
scale 4341 mainframes introduced over a year ago, IBM Corp. has intro-
duced a new group of 4331 machines. Labeled the 4331 model Group 2 by
the corporation’s White Plains, N. Y., Data Processing group, the new units
are technically similar to the 4331 model Group 1 machines [Electronics,
Feb. 15, 1979, p. 85) but now include an 8-kilobyte cache memory and
operate 1.8 to 2.3 times faster. The user pays about double the price of
equivalent Group 1 machines—the Group 2 processor with 1 megabyte of
memory sells for $150,000. The Group 2 units are available with as much as
4 megabytes of memory —the previous limit was a single megabyte — with
the biggest configuration selling for $197,000.

Mohawk Data Sciences comes on strong

Bouncing back from financial reverses, Mohawk Data Sciences Corp., Par-
sippany, N. J., has introduced a communications service in conjunction with
Wiltek Corp., Norwalk, Conn. Called WINC, for worldwide integrated commu-
nications, the electronic mail service will make use of Mohawk's series 21
family of microprocessor-based data terminals. It will also provide data-
entry, distributed-processing, word-processing, and network-management
capabilities. Earlier this month, the terminal manufacturer announced the
imminent acquisition of Qantel Corp., the Hayward, Calif., small-computer
maker for about $36 million.

TRW, Fujitsu operations merge

TRW Inc.’s retail and financial systems business has been combined with
computer offerings of Japan’s Fujitsu Ltd. to establish a new joint venture
that will market information-processing systems in the UJ. S. TRW-Fuijitsu Co.
will be based in Los Angeles. Except for manufacturing facilities, most of
TRW's 450-strong communications systems and services division will be
transferred to the joint venture, whose president will be TRW’s vice chairman,
J. S. Webb. Eventually the product lineup is likely to be all Fujitsu, with the
same product lines the separate companies offer: retail systems, banking
systems, small-business systems (Fuijitsu's V-830 line), and general-purpose
systems (Fujitsu’s M-F mainframes).

Fire-control award goes to Norden

Norden Systems has won a $97 million five-year contract for production of
the U. S. Army's battery computer system. The Norwalk, Conn., subsidiary of
United Technologies Corp. is scheduled to manufacture 687 systems for the
Army Communications Research and Development Command, Fort Mon-
mouth, N. J. The Army has options to buy some 2,000 systems worth more
than $250 million to Norden. The BCS, built around a military emulation of
the Marconi Elliott 1800 computer, provides automated assistance in aiming
and firing as many as 12 guns at the field-artillery battery level. It receives
target information via a digital wire or radio link from forward observers,
automatically computes firing data, and displays firing commands at each
howitzer.
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STARPLEX aids P system development.

STARPLEX with ISE™ the fully
developed development system.

Using the STARPLEX development
system with National's 8048 Emulator
Package, designers of 8048 Family sys-
tems get the kind of sophisticated tool
needed for efficient microcomputer
development.

And with 8048 ISE (In-System
Emulator), they get capabilities that
up to now simply haven't been avail-
able in this type of instrument.

What is ISE? National's ISE is a sep-
arate STARPLEX module housing 32K
bytes of real-time map memory, plus all
the necessary logic for breakpoints, trac-
ing, and memory mapping. These
resources are available for the emulation
of several different uPs. Because the
individual emulator target cards are the |
only components dedicated to parti-
cular processors. L

And since ISE doesn't share the
STARPLEX BUS, the system doesn't
have to compete for memory access
with its STARPLEX host.

ROM display and disassembling.
The 8048 emuiator package provides
capabilities which zero in on the prob-
lems of designing with single-chip micro-
computers. The target card has ifs own
4K of RAM dedicated to the real-fime
emulation of the processors program

ROM. So the designer has complete
access to this memory throughout
emulation.

He may examine and disassemble
existing ROM contents, make changes,
and execute the altered code. This
gives him considerable flexibility in new

product design, as well as previously
masked 8048.

Look into our ISE. National’s easily-
leamed ISE software comes completely
integrated into the STARPLEX system,
including an “In-File” mode that will imple-
ment a predefined sequence of com-
mands. And ISE can also record those
results, so you can see exactly how each
part of the system operated during the
emulation sequence.

ISE’s program control capability pro-

vides not only the usual breakpoint
conditions, but also a “coast” com-
mand which allows you fo continue
executing a program after the breakpoint
combination has been satisfied.

STARPLEX can not only develop and
debug software for the 8048 Family, but
also for 8080 and Z-80® micropro-
cessors plus BLC/SBC Series 80 boards.
NSC800, 8070 and other ISE packages
will of course become available as these
new processors are introduced.

When you get right down fo it,
National’s STARPLEX with ISE offers fea-
tures not available in any other develop-
ment system on the market today. Yet it
costs substantially less to own and oper-
ate than any system currently being sold.

Practical Wizardry strikes again.

STARPLEX and ISE are trademarks of National Semiconductor
Corporation 2 80 sa registered trademark of 2tog Corporation

The LMI1. A dramatic advance in op amps.

This new op amp represents the
largest single advance in bipolar
op amp design in over a decade.

National again drives home ifs lead-
ership in linear with the new LM11 pre-
cision DC amplifier.

Designed by Bob Widiar, the LM11

)\ incorporates the best features of existing

bipolar designs —and then some:
50pA input bias current (max)
10pA input offset (max)
300wV offset voltage (max)
3u\V/eC drift (max)
As shown in the graph, the LM11's
input bias current is not only very low, it
also remains well behaved over the entire
mil-temperature range.

An order of magnitude better than
FETs. Overall, the new LM11 reduces DC
eror terms to such an extent that the

op amp is no longer the limiting factor in
many practical designs. Especially over
the mil-femp range.

Further, its offset voltage, drift and
long-term stability are an order of magni-
tude better than FETs.

Although internally compensated with
provision for offset balance, the new LM11
is pin-compatible with, and quite similar
to, the well-known LM108A amplifier. &
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ﬂh speed intelligent 1/0 board

loads analog pre-processing

functions from the data acquisition
system CPU.

National announces a bright new
addition to its family of Series 80 Board
Level Computers: the BLC-8715 Intel-
ligent Analog Input Board.

The BLC-8715 was specifically
designed for industrial data acquisition
and process control systems. This new
microprocessor-based interface offloads
all of the analog data pre-processing
functions normally performed by the
host CPU.

And in doing so, the CPU may then
devote more of its valuable resources to
the rest of the control system.

Fasterthan a speeding digit. Besides
freeing up host system resources for
more demanding tasks, there are many
reasons why the rugged BLC-8715
smooths out process control.

One of the most dramatic is its A/D
conversion speed. Based on National's
proven BIFET™ technology, the 8-bit
BLC-8715 Analog Input Board performs
the A-to-D conversion in a scant 8usec.

— T 1T T T T T T 1T 1T
What's new from the National Archives?

005 O Additional Custom MOS/LSI
Information

006 [ Special Functions Data Book
($6.00e0.)

015 O MST Program Brochure

024 O DP8350 Series Data Sheet
and Application Notes

026 O AF100 Data Sheet

031 O LHO082 Data Sheet

034 O LM11 Data Sheet and
Application Note

035 O Additional Series/80
Information

NAME
TITLE
COMPANY.
ADDRESS

€ Copynght 1980 Nathonal Sermconductor Corporotion

National’s new BLC-8715 -
a more intelligent approach to data acquisition.

036 O Optoelectronics Handbook
(5300 ea)

037 O Additional STARPLEX and
ISE Information

038 (0 MM5290 Data Sheet and
Additional Information

039 O BLC-8715 Data Sheet

044 (11980 Linear Data Book
only ($600eay* qty

046 [ 1980 Data Book Package
(3books; $15)* gty

TOTAL S

*Prices effective until September 1, 1980

Enclose check or money order based upon appropriate currency. Make checks
payable to National Semiconductor. Allow 4-6 weeks for delivery.

PHONE

STATE P

More versatility than ever before.
The BLC-8715 performs “front end”
measurement and control functions for
16 analog processes. But that's not all.

It also features 22 digital (TTL-
compatible) lines for controlling simple
on/off equipment functions, digital read-
outs, and even manual keyboard
override systems.

And to further increase the board's
versatility, the Practical Wizards at
National designed it so that it may be
configured in either of two ways.

By using its standard RS232C inter-
face, the BLC-8715 becomes a remote
“slave” to the CPU host.

However, the intelligent 1/0 board
can also interface directly with the host
system bus. One of the many benefits of
this approach is the BLC-8715's Mail-
box memory: 265 bytes of RAM that are
directly addressable by any intelligent
device on the bus.

It certainly comes as no surprise that
National should be the first to take a
more intelligent approach to data acqui-
sition and process control.

After all, that's what Practical
Wizardry is all about. a

BIFET s 0 frodernark of Nohonal Sermconductor Corporation

For desired information, mail coupon to:
National Semiconductor Corporation
2900 Semiconductor Drive

Mail Stop 16250

Santa Clara, California 95051

In Europe, mail coupon to:
National Semiconductor GmbH
Industriestrasse 10

D-8080 Fiirstenfeldbruck
West Germany

National
Semiconductor

The Practical Wizards
of Silicon Valley.

NA 12

Printed in USA



National now in fiber optics with
versatile high-speed interface.

Nationai has good news for anyone
designing commercial fiber optic appli-
cations. Their new LHO082 general
purpose receiver amp eliminates the cost
and hassle of building your own high-
speed amplifier. But there's more. The
LH0082 not only expedites development,

LHOO082 fiber optic receiver amp
lightens the load.

it also improves performance while
allowing an unprecedented degree of
design flexibility.

All'you need, all in one.The self-
contained LHO082 requires only a single
5V to 12V power supply. So it can act
as the interface befween all of the most
popular photodetectors and any standard
logic family or any analog circuit.

The LHO082 transimpedance amp
also features a 2GHz gain bandwidth,
excellent sensitwity (to 30nW), data rates
up to 50Mbps, and high immunity to
noise in a fiber optic environment. All
hermetically sealed for reliabifity in a stan-
dard 14-pin DIP

The possibilities are endless.
National’s new LHO082 lends itself per-
fectly to fiber optic communications both
guided and broadcast. It can, for exam-
ple, be used for computer interfaces with
peripheral devices, word processing Sys-
tems, remote graphic terminal data links,
and point-of-sale data links.

The LHO082 is also ideal for indus-
trial control devices, robotics, telecom-
munications onT1,T2, or T3 carriers, as
well as airborne and shipboard muttipiex
communication and control systems.

And to top it off, all of this perform-
ance is now available at a surprisingly
low cost.

When you come right down to it, it's
no surprise that National would be the
first to offer a truly versatile necessity to
the fiber optic designers. After all, that's
what Practical Wizardry is all about. 4

AF100 active
filters-a universal
solution to
cost problems.

In the past, the easiest and least
expensive means of active filtering was
with discretes. But this is no longer the
case thanks to National's new AF100
universal active filters.

The AF100s are internally adjusted
to provide center frequency accuracies of
+2.5% (for the AF100-1CN model) and
+1% (for the AF100-2CN model).

And because of their small size
and low external parts count, the AF100
active filters lend themselves perfectly
for use in MODEMs and many other tele-
communications applications that
require lowpass, highpass, or bandpass
filter configurations.

But there’s more to the price/
performance story than just design ver-
satility and decreased manufacturing
costs. The AF100 universal active filters
are attractively priced as well.

Just another example of Practical
Wizardry cutting your costs to the bone. 2

“What does it take to become the
best? At National Custom MOS/LS, it took
good planning —- and the solid resources
of a billion-doliar company to back it up.

“WeTe certainly proud of being the
best and we have every intention of stay-
ing that way. Because we've got some-
thing that no other single supplier can
offer: the bigness of a Fortune 500 cor-
poration and the smallness of a personal
staff of design wizards dedicated to
your application.

“On one hand, we'e large enough
to find the best solution to your partic-
ular needs in the shortest amount of
time. Even if the answer lies in standard
component designs, National's broad-
based product line has you covered.

William Sanderson, Group Marketing Manager,
Custom MOS/LSI.

“National is your best choice for Custom
MOS/LSI because we planned it that way.”

“Yet on the other hand, were small
enough that we can work in close techni-
cal partnership with your own engineering
staff to develop an exciting new and
exclusive product. Whether it stems from
a list of specs or an existing standard
component design.

"It takes good, sound business prac-
tices to develop a high-quality operation
like this.

“From design and development, ali
the way through fabrication and assem-
bly, and on to delivery, youTe assured
of getting the best there is in Custom
MOS/LSI.

“Because at National, planning for
your success is a never-ending process.’

a




Practical Wizardry.

A catchy phrase, but what does it
really mean? Is it an end in itself? Or is it
a beginning?

To answer these questions, consider
some of the most outstanding personal
examples of practical wizardry — the
works of Sir Isaac Newton.

Newton's brilliance came from his
uncanny insight into common, everyday
phenomena. The swinging of a pen-
dulum. Gravitational aftraction. Terrestrial
mechanics. The spectral properties of
sunlight.

And when he needed to go further
than simple algebra could take him, he
opened up a whole new realm of math-
ematics called calculus — one of the
most fundamental beginnings of modern

Practical Wizardry -
a means toward
new beginnings.

technology.

In fact, if it wasn't for Newton, today’s
technological renaissance may never
have happened.

And when you think about it, today's
practical wizards really aren’t very dif-
ferent. Although their efforts are more
specialized, their contributions to today’s
society are every bit as useful and sig-
nificant as Newton's were to his.

At National Semiconductor, practical
wizardry is much more than just a catchy
phrase —it's our lifes” work. A means
toward new beginnings.

By following the examples set by
Newton and dozens of other practical
wizards of the past, we'e finding the
most useful and workabile solutions for
today’s needs. a

|
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National’s DP8350 Series of
single-chip CRT controllers form
the heart of over 60 terminal
designs worldwide.

Over 50 major CRT terminal manu-
facturers from around the world have
discovered the industry’s only complete,
single-chip CRT controllers.

National Semiconductors powerful
line of CRT controllers — the DP8350
Series — requires considerably less sup-
port circuitry than any other controller
on the market.

Due in part fo their bipolar (12L)
circuitry, the DP8350 Series is widely
regarded as the ultimate in CRT display
refresh circuits.

Major CRT makers demand
ultimate controller.

Single-chip versatility. The 40-pin
DP8350 Series — which includes the
DP8350, DP8352 and DP8353 control-
lers—offers a full range of features using
infernal mask programmable ROM.

Since the need for a microprocessor
inferface has been eliminated, overall
system design is greatly simplified.

The versatility inherent in the DP8350
Series cannot be understated. In the
character field, for example, both the total
number of dots per character field and
the number of scan lines per character
may be specified (up to a 16 x 16 dot
matrix). The number of characters per
row (from 5 to 110) and character rows
per video frame (from 110 64) may be
specified as well.

Doing more for less. The popuiar
DP8350 Series does more to lower your
system costs than any other single
component. And since it requires so littie
in the way of support circuits, the engineer
can spend much more time (and board
space) on the more demanding aspects
of the product design.

It's no wonder that the DP8350 is at
the heart of the best designs. The industry
certainly knows a winner when it sees one.




Linear Data Book
tops National bestseller list.

National announces the new
1980 Linear, Voltage Reguiator
and Audio data books. And
until Labor Day, they're ali yours
for $15* complete.

National, the long-time Linear leader,
is also known for their clear, concise and
comprehensive data books. And the 1980
books are certainly no exception to
the rule.

Their 1980 Linear Data Book, the
analog designer’s “right-hand man;’ gives
you over 1200 pages packed with useful,
up-to-date information on National’s
broad line of Linear components. (The
broadest line in the industry.)

And until Labor Day, you can add this
perennial bestseller fo your reference
library for only $6.00 ($3.00 off the reg-
ular price).

The package deal. National is also
offering a special package deal on a set
of three valuabie references. No technical
library would be complete without them.

And between now and Labor Day,
National will sell you three of their best-
selling 1980 books — Linear, Voltage
Regulator and Audio - for only $15.00
complete. That's a full $6.00 off the reg-
uiar selling price.

The 1980 Voltage Regulator Hand-
book covers power supply and regulator
design all the way from the transformer
to the heat sinks.

The 1980 Audio Handbook presents —

in a single volume — real-world design
approaches plus the more exotic audio
subjects (such as pickups, phase split-
ters, fuzz, reverb, etc.).

To get your copies, simply fill out and
send in this issue’s National Archives
coupon. Please indicate the quantities
desired and include a check or money
order for the appropriate amount.

All orders postmarked by Labor Day —
September 1 will qualify for this special
offer, so don't delay. a

“Prices shown are prices only

Nationally improved memories.

By substantially increasing
their production capacity, National
is meeting the demand for
high-quality 16K dynamic RAMs.

National Semiconductor has made
a major commitment to the high-density
RAM marketplace by significantly step-
ping up their production capacity.

As a result, their competitively
priced MM5290 16K dynamic RAMs are
available in production quantities right
now through your National distributor or
sales representative. (Call for pricing
information.)

And with their exclusive combination
of design and manufacturing procedures,
the MM5290s are setting new industry
standards for quality and reliability.

For example, the popular MM5290
Family is designed so that soft errors
induced by stray alpha particles are
virtually eliminated.

This, combined with National's
extensive component test procedures,
assure unsurpassed operational integrity
and dependability in every high-speed,
high-density RAM application.

< Don't miss the important news inside.

The first and only MST™ [n addition
to National's use of conventional final
testing and QA component level process-

ing, many customers request National's
unique MST (Memory Systems Test) pro-
gram? MST eliminates or greatly reduces
the customer’s own requirements for
infernal festing. So their incoming test,
board test and system rework costs are
substantially reduced.

For more detailed information about
MST and the MM5290 Family — plus a
Reliability News Brief on alpha particle
test results — be sure to check the
National archives coupon below.

Quality RAMs from a quality source.
National has, of course, been known as
aquality production house for a long fime.

And now they've made an unprec-
edented full-force commitment to the RAM
marketplace. A commitment proven by
the industry’s most advanced design,
fabrication and testing techniques.

And thanks to their unmatched pro-
duction capacity, this kind of quality in
every kind of RAM is now even easier to
get than you ever thought possible.

From start to finish, the Practical
Wizards from National are doing more

and more to meet all your memory needs.
“Patent pending .
MST is 0 trademark of Notional Semicanductor Corporotion ‘&




Electronics review

capacitor filter 1C for coder-decoder
chips: it adds an on-board high-pass
filter to take care of both 20- and
60-hertz noise rejection.

The Austin, Texas, MOS Inte-
grated Circuits division recently
started production on a predecessor
chip with two low-pass filters that
meet most telephone-industry speci-
fications for codec filters. The prob-
lem is that “systems using filters
with different architectures [than
the new 413] have to take care of the
20 Hz in the system, and that costs
money,” notes Steve Kelley, engi-
neering manager for telecommunica-
tions products.

Others. Motorola is not alone in
adding these new filtering functions,
although it may be furthest along
since it is at the sample stage. Mos-
tek is working on a similar chip,
which will also take care of the 20-
Hz induced noise from ring signals
on other lines and of the 60-Hz line
noise. Intel has available a codec fil-
ter chip that uses a notch filter for
60-Hz rejection.

The complementary-MOS metal-
gate 4113 packs other added func-
tions into its 175-by-113-mil area.
To boost weak signals, the amps may
be used to drive “any kind of a sub-
scriber:line interface circuit, includ-
ing hybrids,” Kelley says.

What’s more, the 413 can handle
two codec signals at once, making
conference calls possible. This fea-
ture is available with other codec
filter approaches, but at the cost of
adding some auxiliary circuitry.

Motorola has a patent on the
413’s frequency compensation.
Known as the (sine x)/x correction,
its version is unusual in that “it does
not increase the delay distortion that
the filter introduces into the codec
signal path,” Kelley says.

Less crosstalk. The new filter IC
has a typical 80-decibel crosstalk
isolation, at least 20 dB better than
some existing chips. The next step
for Motorola is to integrate the IC
with its codec chip, giving a system
highly resistant to crosstalk.

“It is just bizarre how some people
justify separate transmit and receive
codecs because of the crosstalk prob-
lem,” Kelley says. “Crosstalk should
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GET A REAL—TIME OS TO SUPPORT

‘200 pages, illus., 1980

drivers, kernel, etc...given in Z-80 code.

product with fewer field problems.

principles of CONCURRENT programming.

Toorder in Canadaand U.S
ALGOTECH Computer Corporation
Box 5163, Stn F, Ottawa, CANADA, K2C 3H4

Book price in U.S. dollars—$19.95
Shipping and handling—$1.00
PHONE: (613) 224-8918, Visa, MC

DESIGN OF MICROCOMPUTER REAL—TIME SYSTEMS USING
MICRO—CONCURRENT PASCAL

This book explains, in an immediately usable form, how to design microcomputer
real-time systems. Without any support other than this book, you can easily imple-
ment CONCURRENT (or parallel) processing for microcomputers using an extended
version of Pascal. This language. called Micro-concurrent Pascal, or McPascal, allows
machine-independent design and supports any assembler code. The appendices of this
book include a well explained, field-proven OS which supports McPascal with macros,

—MANAGERS—
Decrease the cost and increase the degree of control and confidence in your software
development and maintenance process, using this systematic methodology. Through
increased reliability and modifiability, you are guaranteed a higher quality software

—DESIGNERS—
You will share our experience that McPascal can be developed and debugged in much
less time than conventional languages, because McPascal itself prevents most program-
ming errors. The designer's understanding of the benefits of McPascal will be made
convincingly clear by the complete and thoroughly explained software listings, and the
comprehensive case study of the implementation of a statistical data multiplexor
—STUDENTS—
Students in computer science and engineering will get a complete overview of micro-
computer software methodology. They will be especially interested in learning the

MAIL: indicate (in print): quantity desired, enclose certified check or money order or
Visa, MC (bank #) card # with expiration date and signature, name, position, company,
address, city, state, country, zip or postal code

ISBN 0-9690351-0-1

To order in Europe:

PAJAC

CH-1604, Puidoux, SWITZERLAND
Book price in Swiss Fr.—34.95 Frs
Shipping and handling—2.00 Frs.
PHONE: (021) 56 26 26 TELEX: 26 237

Circle 55 on reader service card

“When are you going to get yours?”

When are you going to get your very
own, personal subscription to Electronics?

It could be very irnportant to you.
And we're not just referring to your status in the
office

You (and we) are in a quick-moving
business. News breaks frequently Change is the
name of the game. Awareness 18 the way to win.

You've got to follow whats going on
beyond your specialty Your career may have to
last longer than your specialty

If change is the game, obeolescence is
the penalty for losing. Obsolescence of products,
of technology and, unfortunately, of people. We
cant change this fact. But we can help you cope
with it.

Give us one hour of reaging time every
two weeks and we will keep you aware of whats
going on arocund you and around the changing
world of electronics technology.

Move up. Fill gut one of the subscri,

ton posteards in this issue

The one worth paying for.

55



for “Now” Delivery!

Absolute, Gage and Differential Models.
Corrosive Media Capabilities.

Pressure Ranges from
5 PSI to 5000 PSI.

0to 5VDC ’

Qutput.
Accuracies to +0.4%

Operation from
-85°F to +250°F.

“Now" Delivery of Many
Standard Pressure Ranges
at a “First-Article” Price
of only $50!

gulton

The SeC Division of Gulton Industries, Inc.
1644 Whittier Ave., Costa Mesa, CA 92627  Tel: (714) 642-2400
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CAMBION'S

Cambion’s low profile sockets
feature inverted contact design,
dual face wipe contacts, Kapton®
coverage for antiwicking protection,
and wide-area contact openings for
easy IC insertion. Availa%le in a wide
range of 8- to 64-pin position sizes,
some socket models also provide beneficial center space
to carry an electrolytic capacitor. Get very useful low-
profile socket low-down in our Catalog 121, and get evalu-
ation samples from Your Cambion Connection at over 100
« distributor locations! Cambridge Thermionic
== Corp., 445 Concord Avenue, Cambridge,
% ;v MA02238, Tel: (617) 491-5400, Telex: 92-1480,
i s, TWX:(710) 320-6399.

<.

AMBION
The Right Connection.
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Electronics review

not be a problem for either codecs or
filters.”

The chip draws but 25 milliwatts
in the active mode. When it is used
with the Motorola codec, it automat-
ically powers itself down under the
appropriate conditions. “That’s the
proper system concept—designing
parts that work together,” Kelley
boasts.

The North American standard
governing filter specifications does
not call for the 20- and 60-Hz rejec-
tion. But, as Kelley notes, the prob-
lem has to be solved somewhere in
the system, and doing it on chip is an
elegant solution. -Harvey J. Hindin

Consumer

A-m stereo chips
getting ready to play

Hard on the heels of the Federal
Communications Commission’s se-
lection of the Magnavox a-m stereo-
phonic broadcast system, Sprague
Electric Co. and Signetics Corp.
have disclosed a joint development
program for a-m stereo decoder
chips. Christened the ULN-3800,
the integrated circuit is well into the
breadboard stage and should be
introduced later this year.

“We may have to go through one
or two more design refinements, but
essentially we’re there,” says Oliver
L. Richards, design engineer at
Sprague’s Semiconductor division in
Worcester, Mass. Because the design
is compatible with both firms’ semi-
conductor processes, it will be avail-
able simultaneously from both and
will mate with each firm’s front-end
ICs for a two-chip a-m stereo radio.

Architecture. Though the decoder
IC still needs work on its noise-detec-
tion and -processing sections, much
of the design is firm. It will use a
standard peak detector to demodu-
late the left-plus-right, or monaural,
signal and a low-frequency phase-
locked loop to acquire the inter-
channel-difference, or left-minus-
right, signal. Algebraic addition of
the two signals would take place in a
matrix much like that used in pres-
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ncrease the scope
of your 'scope.

Our7530A converts
your lektronix” 7000 into

a Spectrum Analysis Lab. - 7’: >

Stuck in the time domain? No
need to be when we've made it so
easy for you to get into the
frequency domain of FFT spectrum
analysis. Just plug our high speed
7530A into your Tektronix
mainframe and you have a
complete signal analysis lab for
measuring noise, harmonics,
power, spectral density, voltage,
phase noise, spurious signals. ..
you name it.

With simple, friendly, three-knob
control, you'll be able to analyze
signals trom dc to 100 kHz with
ultra-sharp resolution of 1 Hz
across the entire band. For a real
close look at a segment, just zoom
in and magnify that part of the
spectrum. You'll get an enlarged

a Registered Trademark, Tektronix Inc

Circle 57 on reader service card

image in the foreground and
simultaneously a display of the
entire spectrum, in the
background.

The high performance 7530A has
a dynamic range of up to 30dB and
a very low noise floor. And thanks

to FFT and the use of a
microcomputer the 7530A gives
you superb accuracy and
processing speed 200 times faster
than conventional swept-filter
analyzers.

If you thought FFT spectrum
analysis was too expensive, think
again: The 7530A and the scope
together cost less than a
comparable stand-alone analyzer.

We'd like to tell you more about
FFT spectrum analysis and our
easy-to-use 7530A. For complete
data or a demo, contact us or
our rep.

Rockland Systems Corporation.
Rockleigh Industrial Park
Rockleigh, NJ 07647

(201) 767-7300

ROCKI.AND




—
< m ELECTRONIC ACCURACY THROUGH MECHANICAL PRECISION

/

Actual Size

*U.S. patentno. 3,469,160

and mounting

patented* Jo

noise.

All versions, including MIL qualified types, incorporate the

assures constant torque, high Q, and very low dynamic tuning

AIR VARIABLE CAPACITORS . . .. ............
—offering high Q and zero TC with excellent tuning resolution.
Capacity ranges are 0.35-3.5pF to 1-30pF in various sizes

configurations

hanson Slotted Rotor Tuning Mechanism which

Send for complete technical data

Johanson Manufacturing Corporation

400 Rockaway Valley Road, Boonton, New Jersey 07005 » (201) 334-2676
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The MICROTEMP®: the #1 thermal cutoff
in the 60°to 240°C range.

OEM’s look for reliability in a temperature instantly.

thermal cutoff. Which is why So if youre looking for a low
they’ve relied on the cost thermal cutoff you can
MICROTEMP* over a billion 2| really count on. look no further.
times. Go with the one that’s #1 around

They know the MIC

ROTEMP g the world. The MICROTEMP.

is designed to protect the average -

product for its projected life. ] @ MICRO DEVICES

The MICROTEMP will cut off
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